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THE  INTERNATIONAL  INSTITUTE  OF  AGRICULTURE. 


Origin  of  the  Institute  and  Summary  of  the  International  Treaty. 

The  International  Institute  of  Agriculture  was  established  under  the 
International  Treaty  of  7  June  1905,  which  was  ratified  by  forty  govern- 
ments.    Fifty-eight  governments  aic  now  adherent  to  the  Institute. 

The  Institute  is  a  government  institution  in  which  each  country  is 
represented  by  delegates.  It  is  composed  of  a  General  Assembly  and  a 
Permanent  Committee. 

The  Institute,  always  confining  its  attention  to  the  international 
aspect  of  the  various  questions  concerned,  shall : 

(a)  collect,  study,  and  publish  as  promptly  as  possible,  statistical, 
technical,  or  economic  information  concerning  farming,  vegetable  and  ani, 
mal  products,  trade  in  agricultural  produce,  and  the  prices  prevailing  in 
the  various  markets  ; 

(b)  communicate  the  above  information  as  soon  as  possible  to  those 
interested  ; 

(c)  indicate  the  wages  paid  for  farm  work ; 

(d)  record  new  diseases  of  plants  which  may  appear  in  any  part  of 
the  world,  show  ing  the  regions  infected,  the  progress  of  the  diseases, 
and,  if  possible,  any  effective  remedies  ; 

(e)  study  questions  concerning  agricultural  co-operation,  insurance, 
and  credit  from  every  point  of  view  ;  collect  and  publish  information  which 
might  prove  of  value  in  the  various  countries  for  the  organization  of  agri- 
cultural co-operation,  insurance  and  credit ; 

(/)  submit  for  the  approval  of  the  various  governments,  if  necessary 
measures  for  the  protection  of  the  common  interests  of  farmers  and  for  the 
improvement  of  their  condition,  utilising  for  this  purpose  all  available 
sources  of  information,  such  as  resolutions  passed  by  international  or  other 
agricultural  congresses  and  societies,  or  by  scientific  and  learned  bodies,  etc. 


Permanent  Committee 


of  the  International  Institute  of  Agriculture 


President :  Marquis  R affable  Cappblli,  Delegate  ot  Italy. 
Vice-President :  M.  Louis-Dop,  Delegate  of  France. 
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WEIGHTS,  MEASURES  AND  MONEY  OF  THE  VARIOUS  COUNTRIES 
WITH  THEIR  ENGLISH  EQUIVALENTS. 


i  Archine  (Russia) 

i  Ardeb  (Egypt) 

i  Ardeb  of  wheat  (Egypt) 

i  Ardeb  of  hulled  maize  (Egypt) 

i  Ardeb  of  barley  (Egypt) 

i  Ardeb  of  undecortieated  rice  (Egypt) 

i  Ardeb  of  decorticated  rice  (Egypt) 

i  Arpent  (Canada) 

i  Are  [ioo  square  metres] 

i  Arroba  (Brazil) 

i  Arroba  (Cuba,  Guatemala,  Paraguay,  Peru) 

i  Arroba  (Mexico) 

i  Bale  of  cotton  (Brazil) 

i  Bale  of  cotton  (United  States) 

i       »      »         >•  i)  » 

i  Bale  of  cotton  (India) 

i  Barrel  of  wheat  flour  (Canada,  United  States) 

i  Bar,  see  Millier 

i  Bow  (Java,  Dutch  Indies) 

i  Bushel  (United  States) 

i  Bushel  of  oats  (United  States) 

i  Bushel  of  oats  (Canada) 

i  Bushel  of  wheat  and  potatoes  (United  States) 

i  Bushel  of  barley  (Canada,  United  States) 

i  Bushel  of  raw  rice  (United  States) 

i  Bushel  of  rye,  hulled  maize,  linseed  (Canada,  United  States) 

i  Cadastral  arpent  (Hungary) 

i  Cental  (United  States) 

i  Centiare  [10  square  metres] 

i  Centigramme 

i  Centilitre 

i  Centimetre 

i  Centistere 

i  Centner  (Germany,  Austria,  Denmark) 

i  Centner  (Sweden) 

i  Cho  [60  ken]  (Japan) 

1  Cho  (Japan) 

1  Crown  [100  heller]  (Austria-Hungary) 

1  Crown  [100  ore]  (Den mark, Norway,  Sweden) 

1  Cubic  centimetre 

1  Cubic  metre 

1  Decagramme  [10  grammes] 


27.99961 

inches 

5-44435 

bushels 

2.95264 

cwt. 

2.7558o 

cwt. 

2.36211 

cwt. 

5.72812 

cwt. 

3-83843 

cwt. 

0.84501 

acre 

107.63915 

square  feet 

33-0695* 

lbs. 

25-35841 

lbs. 

25.36687 

lbs. 

396.83415 

lbs. 

4.46431 

cwt.  (gross wt 

4.26788 

cwt    (net  wt 

3-57H5 

cwt. 

1. 75001 

cwt. 

76.36998  square  feet 

0.96896 

bushels 

32 

lbs. 

34 

lbs. 

60 

lbs. 

48 

lbs. 

45 

lbs. 

56 

lbs. 

1. 42201 

acres 

100 

lbs. 

10.76392 

square  feet 

0.15432 

grains 

0.0022 

gallons 

0.39371 

5  inches 

o.353i5 

cubic  feet 

110.23171 

lbs. 

93.71238 

lbs. 

119.30327  yards. 

2.45068 

acres 

10  d 

at  par 

is  1  7s  d  at  par 

0.06102 

cubic  inch 

1.30795 

cubic  yards 

0.35275 

oe. 
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Decalitre  [10  litres] 
Decametre  [10  metres] 
Decare  (iooo  square  metres] 
Decastere  [10  cubic  metres] 
Deciare  [10  square  metres] 
Deciatine  [2  tchetwert]  (Russia) 
Decigramme 

Decilitre 

Decimetre 

Decistere 

Dinar,  gold  [100  para]  (Serbia) 

Dollar,  gold,  8  [100  cents]  (United  States) 

Drachm,  gold  [100  lepta]  (Greece) 

Dz.  =  Doppelzentner  (Germany) 

Egyptian  kantar  (Egypt) 

Feddan  Masri  [24  Kirat  Kamel]  (Egypt) 

Florin,  gold,  or  Gulden  [100  cents]  (Netherlands) 

Franc  [100  centimes]  (France) 

Gallon  (United  States) 

gramme 

Hectare  [10  000  square  metres] 

Hectogramme  (100  grammes) 

Hectolitre  [100  litres] 

Hectometre  [100  metres] 

Hectostere  [100  cubic  metres] 

Jarra  (Mexico) 

Kadastral  hold,  see  Cadastral  arpent 

Kin  (Japan) 

Kokou  [10  to]  (Japan)  * 

Kokou  of  oats  (Japan) 

Kokou  of  cocoons  (Japan) 

Kokou  of  wheat  and  maize   (Japan) 

Kokou  of  barley  (Japan) 

Kokou  of  naked  barley  (Japan) 

Kokou  of  rice  (Japan) 

Kopek  (Russia) 

Kwan  (Japan) 

Lei,  gold  [100  bani]  (Rumania) 

I,eu  [100  statinki]  (Bulgaria) 

Eira  [100  centesimi]  (Italy) 

I,itrv 

Mm/. in. 1  (Nicaragua,  Guatemala) 

Mark   [10O    Pfeunige]  (Germany) 

Mark  |  too  pennl]  (Finland) 


I    - 


*    = 


2.19976  gallons 

32.80840  feet 
1 1 95 . 9  862  7  square  yards 

I3-0795i  cubic  yards 

11.95986  square  yards 
2.69966  acres 
1-54323  grains 
0.022      gallons 
0.0027497  bushels 
3-93701  inches 
3.53146  cubic  yards 
9  "/•»  (/   at  par 
4  s  1  Vw  d    at  par 
9  *7m  d  at  par 
220.46341  lbs. 

99.04980  lbs. 
1.03805  acres 
is  7  "ltd  at  par 
9"/e*</    at  par 
0.83270  gallons 
0.03527  oz. 
2.47109  acres 
3.52746  oz. 

21-99755  gallons 
2.74967  bushels 
109.36133  yards 
130.79505  cubic  yards 
7.22642  quarts 


I    " 


1.32278  lbs. 

1.58726  quarts 

1. 5501 4  cwt. 
82.67268  lbs. 

2.58356  cwt. 

2.06685  cwt. 

2.69428  cwt. 

2.80501  cwt, 

1  Vh»  farthing  at  par 

8.26738  lb9. 

9  *'/•«  (/   at  par 

9  "/« 1/   at  par 

9  "/«  4    at  par 

0.21998  gallons 

0.0275     bushels 

1 .72665  acres 
1 1  Vi ,/   at  par 

9  '*/«  i  at  par 
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Maund  Factory  (India) 

Maund  Imperial  (India) 

Metre 

Milliare 

Milligramme 

Millilitre 

Millimetre 

Millistere 

Myriagramme  [ioooo  grammes] 

Myrialitre  [10  ooo  litres) 

Myriametre  [io  ooo  metres] 
Millier  [i  ooo  ooo  grammes] 
Milreis,  gold  (Brazil) 
Milreis,  gold  (Portugal) 
Minot  (Canada) 
Morgen  (Cape  of  good  Hope) 

Muid  (Cape  of  good  Hope) 

Oka  (Greece) 

Oke  (Egypt) 

Peseta,  gold  [ioo  tentimos]  (Spain) 

Peso,  gold  [ioo  centavos]  (Argentina) 

Peso,  gold  [ioo  centavos]  (Chili) 

Pic  (Egypt) 

Pikul  (China) 

Pikul  (Japan) 

Poud  (Russia) 

Pound,  Egyptian,  gold  [ioo  piastres] 

Pound,  Turkish,  gold  [ioo  piastres]  (Ottoman  Empire) 

Pund  (Sweden) 

Quintal 

Rouble,  gold  [ioo  kopeks]  (Russia) 

Rupee,  silver  [16  annas]  (British  India) 

Square  metre 

Stere  [i  cubic  metre] 

Sucre,  silver  (Ecuador) 

Talari  [20  piastres]  (Egypt) 

To  (Japan) 

Ton  (metric) 

Verst  (Russia) 

Yen,  gold  [2  fun  or  100  sen]  (Japan) 

Zentner  (Germany) 


(    = 


i     = 

I     - 


74.6709    lbs. 

82.28136  lbs. 
3.28084  feet 
r. 076 3 9  square  feet 
0.01543  grains 
0.00022  gallons 
0-03937  inches 

61.02361  cubic  inches 

22.04634  lbs. 
2  199-75539  gallons 
274.96701  bushels 
6.21373  miles 

19.68426  cwt. 

2  s  2  "/«« d  at  par 
4  s  5  'Vm  d  at  par 

1.07306  bushels 
2. 1 1 654  acres 
24  gallons 

3  bushels 

2-75579  ll>s. 
2.75138  lbs. 
9  "/•«  d  at  par 

3  s  11  "/•«  d  at  par 
is     5  '7m d  at  par 

2.46646  feet 

1 33- 27675  lbs. 

132.27805  lbs. 
36.11292  lbs. 

£1.  o.  6  *7«4  at  par 
1 8  s  o  "/«i  d  at  par 
0.93712  lbs. 
1.96843  cwt. 
2  s  1  */•  d  at  par 
1  s  4  d        at  par 
1 . 1 95 99  square  yards 
1-30  795  cubic  yards 

1  s  ii  6l/6i  d  at  par 

4.9     1  "lud  at  par 
0.49601  bushels 
3.96815  gallons 
0.98421  tons 
1 1 66.64479  yards 

2$  o31Utd  at  par 

110.23171  lbs. 


^> 
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Stock  Breeding  in  Madagascar 

by 

Georges   Carle 

Chief    of    ih:    Colonisation     Service    of  Madagascar 

I.  —  General  remarks. 

All  those  who  have  studied  the  national  food  problem  have  acknow- 
ledged, as  far  as  regards  meat,  that  the  best  remedy  for  the  shortage  of  live 
stock  is  to  introduce  live  animals  or  carcasses  into  France  in  as  large  num- 
ber as  possible.  Attention  has  thus  been  directed  to  the  live  stock  of  other 
countries  and,  in  particular,  the  colonies.  Amongst  these,  Madagascar, 
with  its  7  million  head  of  live  stock,  is  acknowledged  to  be  one  of  the  most 
important  and  rich,  while  it  could  at  once  furnish  useful  help  to  the  mother 
country. 

The  opportune  moment  for  making  use  of  the  studies  and  documents 
throwing  light  on  the  state  of  cattle  breeding  in  this  French  colony  has 
now  come  and  that  is  the  practical  object  of  this  work. 

II.  —  Breeding    conditions. 

The  large  island  of  Madagascar  with  its  immense  steppes,  its  grassy 
brush  on  hills  of  red  or  stony  soil  which  cover  nine-tenths  of  its  area,  re- 
presents a  type  of  country  for  intensive  pastoral  stock  rearing.  Rearing 
in  fields  or  buildings  is  as  yet  the  exception  and  is  only  carried  on  in  planta- 
tions in  order  to  maintain  draught  animals. 
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Breeding  districts  and  regions.  —  A  breeding  district  is  one  with  natural 
meadows  ;  it  depends  solely  on  these  and  it  is  all  the  more  remunerative 
and  prosperous  as  the  quality  of  its  meadows  is  greater. 

The  natural  meadows  of  the  island  can  be  classified  in  different  ways, 
according  to  the  soils  on  which  they  grow  or  according  to  their  botanical 
composition.  But  no  matter  what  classification  be  adopted,  the  predomin- 
ant character  of  the  Madagascar  steppe  is  given  by  the  small  number  of 
species,  mostly  cosmopolitan  ones,  that  make  up  its  composition.  What 
was  the  cause  of  this  uniformity  ?  What  was  the  original  cause  that  was  so 
persistant  as  to  maintain  this  same  character  in  that  formation  in  spite  of 
differences  of  soil,  in  spite  of  time?  Why  is  it  that,  in  our  opinion,  every- 
where the  grass  is  gradually  becoming  rarer,  the  bare  ground  gradually 
increasing  in  area  ?  A  consideration  of  the  origin  of  the  steppe  will  provide 
us  with  the  explanation. 

The  coming  of  man  into  the  island  was  marked  by  intense  and  contin- 
uous deforestation  ;  the  disappearing  forest  was  replaced  by  grass  land 
which,  drying  up  each  year,  caused  the  spread  of  fires  ;  the  extension  of 
the  cleared  areas  has  been  followed  by  the  extension  of  the  grass-land  zones 
and,  in  consequence,  that  of  fires.  It  is  owing  to  fire  that  nine-tenths  of 
the  island  is  now  grass-land  ;  it  is  fire  that  maintains  that  special  composi- 
tion, with  so  few  species.  The  only  plants  that  have  resisted  the  fire  are 
those  that  can  support  the  loss  of  all  their  aerial  parts  and  which  can  repro- 
duce  without  seeds  or  are  capable  at  least  of  living  and  reproducing  while 
resowing  themselves  only  at  long  intervals  ;  the  prairies  species  have  then 
been  all  chosen  and  selected  by  fire. 

Precise  observations  enable  us  to  suggest  that  :   — 

1 )  Wherever  the  grass  has  been  pastured  or  cut  at  the  end  of  the  rainy 
season,  especially  along  the  roads  followed  by  herds  when  changing  pasture, 
the  grass  grows  again  as  soon  as  the  dry  season  begins. 

2)  Certain  grass-lands  that  are  specially  cared  for  by  the  natives  and 
which,  without  being  owned  by  individuals,  are  pastured  collectively  by 
well  determined  villages,  are  not  burned,  and  a  casual  fire  is  often  put  out  by 
the  villagers  themselves. 

;)  Fire  <s  the  only  means  of  regenerating  ownerless  grass-lands  em- 
ployed for  no  definite  purpose  ;  any  other  method  of  improvement  would 
need  special,  more  difficult  operations,  causing  more  trouble  to  the  villagers, 
herdsmen,  etc.  Who  would  gain  from  such  operations  ?  In  the  present  state 
of  the  laws  of  Madagascar  it  does  not  follow  that  those  earning  out  the 
work  would  reap  the  benefit.  The  first  thing  to  be  done,  therefore,  is 
to  expropriate  and  assign  the  pastures  ;  this  preliminary  operation  is  re- 
quired bel'oie  attempting  to  begin  the  improvement  of  Madagascar  grass- 
land'-. 

Crop-gro  nir  regimes.  <  >n  the  contrary  to  the  previous  formation, 
the  regions  where  intensive  breeding  is  carried  out  are  above  all  crop-grow- 
ing regions,  that  is,  those  where  labour  and  flu- general  expenses  for  a  giv- 
en  area  are  high  Stock  are  rarely  bred,  but  if  so  they  are  reared  for  every- 
thing they  can  produce       fattening,  work  and  milk.     The  grass  alone  does 
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not  suffice  as  food,  so  richer  and  more  concentrated  foods  have  to  be  grown, 
such  as  manioc,  maize,  peas,  groundnuts,  rice,  etc. 

Live-stock  reared.  —  All  the  domesticated  animals  are  to  be  found  in 
the  island,  but  the  cow  will  long  be  the  most  diffused ,  the  most  valuable  and 
best  suited  to  utilise  the  special  brush  of  the  island. 

The  Madagascar  cow  is  really  a  zebu  and  it  might  be  developed  into  a 
special  breed  although  it  is  not  native  to  the  island.  It  is  a  brachyce- 
phalous  animal  of  more  than  medium  size,  and  has  a  more  or  less  large  hump 
on  the  withers.  It  has  long  horns,  shaped  like  a  lyre ;  the  neck  is  slender 
and  the  dewlap  well  developed,  the  proportions  of  the  trunk  are  shortened  ; 
the  front  quarters  are  ample  while  the  rear  is  somewhat  defective 
and  narrow,  but  the  legs  are  slender  and  the  skeleton  light.  The  coat 
is  a  more  or  less  dark  tawny  colour,  often  piebald  ;  the  skin  is  thick, 
the  coat  harsh. 

The  Madagascar  breed,  on  account  of  its  small  size,  is  very  different 
morphologically  from  our  European  breeds.  The  average  height  of  the 
cow  is  47  in.  varying  from  44  to  49  in.;  the  bull  is  49  in.  high  on  an  average, 
reaching  as  much  as  76  in  Small  parents  naturally  only  produce  bullocks 
of  low  weight. 

The  qualities  of  the  Madagascar  cow  are  all  centered  in  the  trunk  and, 
to  be  more  precise,  in  the  fore  quarters.  The  fore  quarters  are  well  devel- 
oped, the  chest  is  ample  and  reaching  down  well  between  the  legs,  the  sides 
are  well  arched,  the  shoulders  very  separated,  the  thoracic  perimeter  suf- 
ficiently long,  the  back  very  straight.  The  legs  are  sometimes  short,  which 
is  an  absolute  quality,  as  they  are  of  no  commercial  value. 

The  defects  should  be  studied  carefully  as  they  must  be  very  exactly 
known  if  they  are  to  be  eliminated  in  future  breeding.  We  leave  petty  de- 
fects, such  as  toe  great  development  of  the  horns,  too  great  importance  ot 
the  neck,  on  one  side  and  confine  ourselves  to  undeniable  defects. 

In  Madagascar  the  animals  have  too  short  a  trunk,  and  too  long  a 
rump,  while  the  legs  are  often  not  long  enough.  A  beef  animal  should  have 
the  trunk  as  long  as  possible,  the  rump  very  long  and  wide,  with  the  legs 
reduced  to  the  absolute  minimum.  The  figures  given  below  show  that  char- 
acters absent  in  the  two  parents  cannot  be  obtained  in  the  bullocks. 

The  length  of  the  trunk,  measured  from  the  point  of  the  shoulder  to 
the  point  of  the  buttock  measures  from  49  to  64  in.  in  the  bull,  with  an  aver- 
age of  57 in.,  and  in  the  cow  from  48  to  58  in.,  with  an  average  of  53  in., 
or  112  to  113  %  of  the  height  in  both  sexes. 

The  chief  defect  lies  in  the  poor  development  of  the  rump.  This  is  too 
short,  too  narrow,  the  sacrum  is  raised,  which  gives  a  pointed  rump  and 
the  thighs  are  too  close  together,  with  too  little  muscle.  No  European 
breed  has  such  a  short  rump  as  the  Madagascar  breed. 


Madagascar  cow  average  height  rump  length  17  in  56  %  ru 

»                 »     47  in.            »           »  »        18    »   38  ',, 

Tarentaise        »     66.7              »           »  »        21    »   46  % 

Durham            »      67.2  in.        »           »  »        27    »   49  % 


np  size 

» 
» 
» 
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The  width  of  the  rump  may  be  said  to  be,  on  an  average,  86  %  of  the 
length  of  the  male  and  91  %  in  the  cow. 

width  of  rump 
Therefore,  Madagascar  cow    .  —   -  o.oo 

length  of  rump 

Tarentaise       »  °-94 

Durham  »  X  0.98 

and,  for  certain  cows,  from  100  to  110%.  In  conclusion,  as  the  Madagas- 
car animals  have  neither  a  long  trunk,  nor  a  long,  broad  rump,  their  pro- 
geny would  not  possess  these  qualities. 

Now  first  class  meat  is  almost  entirely  located  round  the  rump,  on  the 
back  and  round  the  kidneys  ;  the  Madagascar  breed,  therefore,  carry  less 
than  the  European  breeds  and  this  is  their  weak  point. 

From  the  standpoint  of  physique,  the  Madagascar  animals  have  unde- 
niable, absolutely  remarkable  qualities.  Their  facility  for  fattening  is 
astonishing,  as  is  their  resistance  to  bad  weather  and  drought.  It  is  well 
known  that  the  herds  resist  the  tempests  during  the  rainy  season,  and  that 
during  the  last  two  months  of  drought  they  remain  in  condition,  provided 
plenty  of  running  water  is  available  as  well  as  the  dried  stubble  of  the  tall 
grasses  and  a  few,  rare  verdant  pastures.  The  resistance  of  the  breed 
largely  compensates  for  its  morphological  defects,  which,  however,  can  be 
eliminated. 

To  increase  the  milk  yield  crosses  have  been  made  with  European  anim- 
als and  have  produced  hump] ess  stock.  These  animals  are  to  be  seen  in  the 
neighbourhood  of  Tananarive  and  the  towns  in  the  centre  of  the  country. 

Pigs  are  very  numerous  on  the  upper  plateaux,  expecially  in  those  re- 
gions where  the  climate  and  soil  allow  ithe  potato  to  be  grown. 

The  Madagascar  sheep  belongs  to  the  "  fat-tailed  "  type  found  in  Asia 
and  Africa.  The\  have  no  wool  and  are  covered  with  more  or  less  long  hair. 
Continuous  crosses  made  at  Tulear  between  native  ewes  and  merino  rams 
have  shown  that  the  breed  can  be  rapidly  changed  and  improved  under  good 
conditions  The  climatic  conditions  in  the  south  of  the  island,  the  absence 
or  mildness  of  the  winter,  the  rarety  of  rain  are  favourable  to  sheep  breeding. 

Horses  are  also  reared,  chiefly  on  the  upper  plateaux,  This  is  the  result 
of  the  work  of  the  Veterinary  Service.  Owing  to  it  some  thousands  of 
horses  used  for  carrying  men  have  been  produced  in  the  districts  round  the 
chief  towns  in  the  centre  of  the  island.  We  will  say  no  more^ibout  the 
horse  than  about  the  ostrich,  as  it  is  a  question  of  imported  species  not  yet 
acclimatised  and  whose  success  immediately  depends  on  the  extension  of 
crops  that  can  be  taken  up. 

Cattle  breeding  is,  and  will  long  remain  the  basis  of  the  wealth  of  the 
island  of  Madagascar. 

III.     -  Utilisation  of  the  pastures  and  steppes  by  the  cattle. 

Native  methods  of  rearing.  —It  is  difficult  to  describe  the  methods, 
customs  and  habits  of  the  native  and  few  have  tried  to  do  so  It  is  cer- 
tain that  the  herds  receive  I  Ik-  minimum  of  care  ;  yet,   certain   beliefs  and 
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customs  which  the  native  respects  and  observes  without  understand- 
ing them  perhaps,  are  favourable  to  the  good  maintenance  of  the  herds. 
Speaking  generally  the  formation  of  a  herd  is  the  best  way  for  the  Mada- 
gascar native  to  invest  his  money.  The  profit,  that  is  the  increase  of  the 
herd,  is  consumed  in  feasting  and  family  festivals. 

How  are  the  herds  appropriated  ?  How  are  they  watched  ?  What  is 
the  increase  in  the  native  herds  ?  We  have  little  information  on  these  ques- 
tions. It  is  usually  admitted  that  the  yield  of  a  herd  is  not  high  ;  this  is 
chiefly  due  to  losses  of  young  animals  and  to  the  lack  of  early  maturity. 

Various  authorities  have  calculated  the  number  of  head  of  live-stock  is 
7  ooo  ooo,  giving  the  number  of  420  000  head  available  per  3^ear,  of  which 
300  000  would  be  consumed  by  the  population  of  the  island.  The  120  000 
head  available  are  at  present  utilised  by  5  works  which  prepare  tinned  foods 
and  frozen  meat.  The  number  available  would  increase  as  the  herds  in- 
crease, an  increase  which  it  is  allowed  could  reach  3  %  of  the  total  number. 
Some  200  000  head  would  be  annually  available  for  the  needs  of  France. 

The  works  dealing  with  live  stock  are  situated  in  different  parts  of  the 
island.  Two  are  at  Diego,  at  the  extreme  north  of  the  island,  one  near 
Majunga,  at  the  mouth  of  the  large  river  Betsiboka,  one  at  Tamatave,  and 
one  near  Tananarive.  The  number  of  cattle  slaughtered  in  1911  by  these 
works  was  14  800,  increasing  to  109  691  in  1916  and  140  000  in  1917. 

The  hygienic  state  of  the  herds  is  usually  fairly  good.  There  is  no 
need  to  struggle  with  the  great  epidemics  such  as  have  devastated  the  South 
African  herds.  Tuberculosis  is  frequent  in  the  herds  in  the  south  of  the 
island  where  it  is  endemic.  Bacterial  anthrax  causes  some  losses,  but  it 
can  be  controlled  by  anti- anthrax  vaccination  with  Chauveau  serum  which, 
of  late  years,  has  given  very  good  results. 

We  will  attempt  to  define  by  a  few  figures  the  results  obtained  by 
native  breeding,  which  will  form  a  sort  of  point  of  comparison  to  enable 
us  to  see  what  is  to  be  avoided  and  what  must  be  done  to  obtain  better 
results. 

The  census  that  we  quote  was  carried  out  by  the  veterinary  surgeon 
Rouquette,  and  dealt  with  41  villages,  14  of  which  have  herds  of  50  to  100 
cattle,  14  of  100  to  200,  9  of  100  to  300  and  4  of  300  to  400. 


Cows  and  heifers 7  108 

Calves  of  less  than  1  }^ear 2  874 

Calves  of  1  to  2     ears '    1  926 

Hulls  of  2  years 1  097 

»       »    3      »     •   •  ' 7°3 

»       »   4      » 298 

»>       »    5      » 36 

»       »   6      » 8 

Bullocks 1  062 


Total   ...         15  112 
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Percentage  of  2 -years  old  bulls 7.25  % 

»  »   bullocks 7.00  % 

Percentage  of  bulls  of  2  and  more  3'ears  : 

Bulls  2  years 15,4  % 

3  »  10     % 

4  »  4     % 

5  »  °.5% 

6  »  0,1  % 

This  table  shows  that  the  mortality  of  young  animals  is  greater  than 
is  generally  supposed.  Out  of  7  108  cows  or  heifers  there  are  2  874  young 
ones  ;  now,  out  of  this  number  of  cows  about  1  000  heifers  have  produced 
no  calves  and  there  remain  5  000  to  6  000  cows  giving  2  874  calves.  Cows 
over  2-years  old  give  a  birth  rate  of  80  %  ;  there  is,  therefore,  a  mortality 
of  nearly  30  %  in  the  young  animals  under  1  year  old.  This  mortality  is 
caused  in  the  rain  season  by  septicaemia  originating  at  the  navel.  In  the 
dry  season  the  mortality  affects  young  animals  born  between  May  andSept- 
tember.  Calving  at  that  period  is  a  calamity  for  the  Malagasy  breeder, 
who  has  skeleton  calves  overrun  by  parasites  and  mange. 

The  same  table  also  shows  the  exaggerated  number  of  bull  calves  and 
bulls  as  compared  with  the  number  of  cows  (about  30  %).  But  the  number 
of  5  or  6-year  old  bulls  is  insignificant.  If  it  be  remembered  that  the  cen- 
sus was  taken  before  the  period  of  castration,  it  will  be  seen  that,  at  the  time 
of  sendee,  i.  e.,  December- January,  the  5  and  6-year  old  bulls  will  be  castrat- 
ed as  will  be  most  of  those  of  4  and  3  years  (3  year  bulls  10  % ;  4  year  bulls 
4  %).  Only  the  2  }rear  bulls  remain  then  and  a  small  number  of  3  and  4 
year  bulls. 

The  bulls  that  remain  are  not  usually  the  finest.  The  Malagasy  breed- 
er suffers  from  the  lack  of  adult  bulls,  from  the  lack  of  selection  of  breeding 
animals,  and  from  the  enormous  losses  in  young  stock  caused  by  the  dry  seas- 
on. Competition  for  bulls  of  5  or  more  years  would  be  much  more  useful 
than  the  fat  stock  competitions  that  are  held  even-where  The  Malagasy 
obtains  fine  bullocks  by  castrating  fine  bulls,  which  is  an  absurd  practice. 
On  the  contrary,  the  owner  of  fine  bulls  can  be  sure  of  having  fine  .bullocks 
later  on. 

All  the  speeches  and  exhortations  possible  do  not  change  tliis  state 
of  things  in  the  slightest  ;  in  the  beginning  one  must  start  on  good  bases, 
which  the  native  breeders  will  always  admit  with  difficulty.  Could  the  na- 
tives improve  their  herds  within  a  short  time  ?  It  is  not  to  be  thought  of, 
as  our  action  on  them  is  slow  and  is  only  effective  as  far  as  it  shows  an  exam- 
ple. If  they  have  the  attraction  of  the  profit  they  desire,  certainly  the  great- 
est possible,  tluy  have  not  to  run  the  risk  of  losing  their  capital  as  it  is 
very  small.     They  lose  rather  because  they  do  not  make  a  profit. 

In  certain  regions  with  more  developed  crops,  intensive  breeding  by 
the  native  has  already  acquired  a  certain  importance.     The  animals,  gener- 
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ally  few  in  number,  are  reared  in  pits  where  they  remain  until  sufficiently 
fat  for  sale.  They  are  fed  on  native  crops  or  their  by-products  (leaves  and 
tubers  of  manioc,  potato,  foliage  of  beans,  etc.) . 

European  methods  of  rearing.  —  Our  action  on  native  rearing  can  only 
take  effect  at  a  late  date.  A  surer  and  quicker  change  would  be  obtained 
by  the  intervention  of  Europeans  who  alone  can  carry  out  the  number  of 
experiments,  fruitless  tests  necessary  to  know  and  define  clearly  the  methods 
of  extensive  rearing,  for  it  is  a  question  of  extensive  rearing  ;  it  is  the  only 
way  in  which  -the  immense,  relatively  poor  spaces,  so  difficulty  accessible, 
that  cover  eight-tenths  of  the  island  can  be  utilised. 

What  is  meant  by  extensive  rearing  or  rearing  in  freedom  ?  It  im- 
plies rearing  the  animal  as  much  as  possible  in  its  natural  environment; 
it  develops  naturally  at  those  points  where  the  breed  under  consideration 
can  do  best  under  the  conditions  of  a  life  of  freedom.  These  points  are  re- 
gions with  natural  grass-lands.  The  difficulty  for  the  Europeans,  who  have 
not  the  spirit  of  observation  as  developed  as  the  native,  Sakalave  or  Tsi- 
mihety  breeder,  or  who  at  least  have  been  unable  to  exercise  it  so  long  as 
the}-,  is  to  choose  this  suitable  environment  and  to  fix  clearly  the  cor- 
responding points. 

Rearing  in  freedom  is  practised  in  all  countries  with  a  low  density  of 
population  and  where  the  value  of  the  soil  and  that  of  animal  products  — 
milk,  labour  —  are  relatively  low  ;  it  is  characterised  by  a  reduction  in  the 
labour.  It  is  the  exploitation  of  the  natural  riches  of  the  prairie  of  varying 
value,  by  means  of  a  machine  that  utilises  it  more  or  less  well  (beef,  mutton) , 
by  means  of  expenses  (labour,  general  costs)  that  are  extremely  reduced  in 
relation  to  the  crude  product.  The  net  product  should  then  be  high  in 
relation  to  the  expenses ;  but  only  if  the  factors  of  the  undertaking  — ■  the 
prairie  and  live  stock  —  have  been  well  chosen.  The  animal  chosen  is 
nearly  always  the  native  one  and,  therefore,  the  result  of  the  affair  de- 
pends on  the  choice  of  the  grass-land.  But  the  labour  bill  must  be  reduced 
still  further  ;  this  is  a  second  difficulty  for  the  Europeans,  who  have  to 
struggle  with  the  native. 

To  sum  up,  the  question  of  extensive  rearing  depends  on  :  — 
i)  Choice  of  pasturage. 
2)  Possibility  of  carrying  on  with  less  labour  (1). 

This   extensive  rearing  is  thus  clearly  differentiated  from  the  specula- 


(1)  At  present  our  studies  on  feeding  and  rations  throw  little  light  on  such  a  speculation. 
The  creation  of  artificial  pastures  can  only  with  difficulty  be  an  economic  operation. 

If  p   =   the  crude  product      \ 
b  =  the  profit  ' 


for  an  area  S. 
/   =   general  expenses 

m  =   labour 


\ 


Then  b  =  p  —  (/  -f-  m).     By  laying  down  these  grass  lands  /  and  m  are  considerably  increased 
and    p    must    be    increased.     It    is    necessary    that  the  total  profit  b'  =   p'  —  (/'   -f-   m') 
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tions  regarding  live  stock  that  might  he  undertaken  by  the  agriculturists.  —  For 
the  latter,  the  breeds  reared  in  freedom  that  produce  beef  animals  may  pro- 
duce animals  unsuited  for  work  on  account  of  their  build  (as  with  the  zebu). 
Thus,  it  may  suit  the  farmer  better  to  breed  a  type  of  animal  corresponding 
to  his  requirements  although  it  will  cost  him  more  than  an  animal  reared 
in  freedom. 

Another  factor  of  the  greatest  interest  to  the  farmer  is  the  manure  ; 
for  long  cattle  were  considered  as  a  necessary  evil  for  the  production  of 
manure  on  European  farms ;  they  were  not  considered  as  a  source  of  profit 
in  themselves  for  the  farm.  The  low  price  of  the  products  (milk,  meat)  and 
the  ignorance  of  rational  methods  of  exploiting  live  stock  had  the  result  that 
the  live  stock  account  was  considered  as  a  loss,  balanced  by  the  value  of 
the  manure.  Nowadays  it  is  no  longer  like  this  and  livestock  managed 
rationally  always  gives  a  profit,  apart  from  the  manure  they  produce. 

In  Madagascar  everything  has  yet  to  be  learned  and  done  as  regards 
live  stock  ;  there  are  farms  where  live  stock  is  regarded  as  the  necessary 
evil  for  the  production  of  manure  which  is  often  very  neglected  ;  on  other 
farms  the  stock  provides  valuable  help  when  used  for  haulage  and  cultiva- 
tion (Mangoro-Sambirano).  On  such  estates  the  draught  animals  required 
represent  such  a  value  that  the^r  make  it  worth  while  to  grow  special  crops 
to  feed  them;  they  often  utilise  b}r-products  of  crops  or  agricultural  industries 
which  can  provide  part  of  their  food  while  otherwise  being  of  no  value. 
But  these  operations  come  in  the  sphere  of  intensive  culture  with  high 
yields  per  unit  of  area. 

This  long  digression  is  intended  to  show  that  the  two  systems  of  rear- 
ing, extensive  pastoral  rearing  and  intensive  rearing  and  all  their  intermed- 
iary stages  have  their  place  in  Madagascar.  Either  system  may  be  pro- 
fitable, and  the  choice  of  one  or  the  other  system  depends  on  certain  condi- 
tions the  chief  of  which  are  certainly  the  means  of  communication  and  then 
labour.  These  are  not  two  different  systems  between  which  the  specula- 
tor can  choose  ;  they  are  only  the  results  of  well  determined  environmental 
conditions. 

On  the  day  when  the  various  regions  of  Madagascar  will  benefit  from  a 
fairly  equal  distribution  of  the  means  of  communication,  the  dominating 
1  actor  fixing  the  position  of  the  rearing  district  would  be  that  of  the  possi- 
bility of  fertile  natural  prairies  resulting  from  the  soil  and  the  geographical 
position. 

One  of  the  first  requirements  for  starting  a  paying  concern  is  to  own  vast 
areas  for  carrying  out  rearing  and  not  fattening.   Some  5  000  head  of  stock 


should  be  greater  than  6  since  the  capital  involved  becomes  greater.  In  the  tirst  case  and 
undo  .1!  Madagascar,  one  can  also  make  p  —   ps '. 

It  is  Miii -i.  lit  to  have  S  sufficiently  large,  while  it  is  n- »i  ilways  possible  to  enlarge  S  in- 
d<  finitely  in  the  case  of  artifii  la]  ds, 

Tims  it  i-  evidenl  that  even  il  ition  ol  ariiik'i  il  -1.1  — l;m«N  were  both  p;iyini;  ami 

il  would  tdvantage  in  starting  a  rearing  business  ;is  long  as  the  density  of  the 

livesto  Icha     ;      b  ition  to  the  area  available  for  the  business. 
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require  a  capital  of  200  000  francs,  or  100  000  francs  for  buying  the  cows 
and  100  000  francs  for  setting  up  the  pastures  and  for  running  expenses  for 
the  first  five  years.  An  area  of  12  000  hectares  of  grass-land  would  be  indis- 
pensable. 

As  the  area  is  fixed  according  to  the  value  of  the  pasture,  the  number  of 
cattle  to  be  bought  can  be  calculated.  This  number  will  be  less  than  that 
which  the  pasture  can  really  support,  as  the  area  is  calculated  for  the  main- 
tenance of  the  cows  and  their  products.  During  the  first  few  years  the  grass 
can  be  used  for  fattening  the  more  or  less  3^oung  stock  bought  from  the  nat- 
ive owners.  Once  the  farm  is  stocked,  the  buildings  required  will  be  few  in 
number  ;  besides  the  house  for  the  Director,  buildings  for  the  native  work- 
men, a  dipping -bath  for  killing  ticks  and  watering  places  will  be  required. 

As  much  time  could  be  taken  up  in  discussing  the  management  of  the 
herd,  the  question  may  be  summarised  as  follows  : —  folding  is  useless  ; 
cattle  to  be  isolated  after  calving  ;  make  up  herds  of  animals  of  about  the 
same  age ;  select  breeding  animals  by  castrating  the  males  ;  keep  a  certain 
proportion  of  bulls  in  the  herd  (1  bull  for  about  50  cows)  ;  if  possible  avoid 
calving  during  the  months  towards  the  end  of  the  dry  season  (August- 
November)  . 

The  herd  may  be  improved  by  crossing  and  selection.  The  introduc- 
tion of  new  blood  is  very  delicate  and  should  be  calculated  as  both  costly 
and  difficult.  The  preparation  of  half-blood  animals  should  be  provided 
for  in  a  separate  estate  where  the  imported  bulls  could  be  housed  and  giv- 
en suitable  food.  The  half-bloods  obtained  should  only  be  placed  with  the 
herds  that  run  free.     It  will  be  advisable  to  return  to  these  questions  later. 

Good  management  of  the  herd  and  an  infusion  of  new  blood  should,  as 
a  first  result,  increase  the  early  maturity.  This  character  can  only  be  main- 
tained and  fixed  when  the  period  of  arrested  growth  due  to  the  lack  of  suffi- 
cient food  between  June  15  and  October  15  is  suppressed.  This  can  be 
obtained  by  improving  the  pastures  and  forming  reserves  for  the  dry  season. 

The  improvement  of  the  pastures  can  be  expressed  in  one  word  —  mow- 
ing. And  this  can  be  best  done  by  the  animal's  teeth.  At  present  the  past- 
ures are  burned,  and  if  we  again  deal  with  the  question  of  brush  fires  it  is 
only  because  it  is  not  yet  completely  and  generally  understood  and  if  we  con- 
tinue to  discuss  it,  a  clearer  explanation  may  possibly  be  arrived  at.  Under 
present  conditions  brush  fires  are  necessary.  It  is  certain  that,  for  9/10 
of  the  pastures,  if  they  were  not  burned,  the  grass  would  not  grow  again 
or,  at  any  rate,  the  animal  would  be  unable  to  eat  it  on  account  of  the  stub- 
ble being  too  hard  and  of  too  poor  food  value.  On  the  other  hand,  the  fires 
destroy  insects,  especially  ticks  which,  at  a  certain  period  of  the  year  (July- 
August)  mount  to  the  tops  of  the  grasses  to  await  the  approach  of  some 
mammal  (man,  dogs,  cattle)  to  which  they  can  attach  themselves. 

But  as  long  as  the  pastures  are  burned,  their  botanical  composition 
cannot  be  improved,  and  the  leguminous  plants  in  particular,  which  are 
dwarfed  and  hidden  among  the  thorny  scrub,  cannot  spread.  The  very  couch 
itself,  having  a  vegetative  apparatus  which,  on  the  contrary  to  certain 
grasses,  cannot  adapt  itself  to  being  burnt,  disappears. 
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Mowing,  by  preventing  the  formation  of  stubble  allows  the  grasss  to 
grow  again  and  improves  the  pasture.  It  produces  the  same  results  as 
fire  and  allows  other  species  to  multiply  and  spread.  Mowing  by  machinery 
is  obviously  impossible  on  such  immense  pastures  and  can  only  be  done  by 
the  animals  themselves,  by  dividing  the  pastures  into  plots  into  which  the 
animals  are  turned  in  measure  as  the  grass  is  cut  down  to  the  soil.  This 
proves  the  necessity  of  dividing  the  pastures  into  fields  by  fences,  as  is 
done  in  South  Africa  and  Australia.  This  will  also  be  the  Malagasy  breed- 
ers' method. 

This  system  has  the  advantage  that  all  the  fodder  growing  on  the  past- 
ure can  be  turned  into  meat  without  allowing  it  to  be  lost  in  smoke.  At  the 
beginnng,  hand  mowing  should  be  used  as  an  auxiliaty  on  a  small  scale  and 
a  food  reserve  in  silos  should  be  formed  ;  the  operation  is  simple  and  eco- 
nomical. 

The  systematic  destruction  of  ticks  by  dipping  (described  in  the  Bulle- 
tin economique,  2nd.  Half-Year,  1912)  is  a  necessary  operation.  In  South 
Africa  the  operation  costs  about  y2  */.per  head  and  per  bath  for  larger  herds. 

All  these  operations  that  are  so  essential  in  rearing  merit  further  con- 
sideration, space  for  which  is  not  available  here  ;  we  have  summarised  them 
so  as  to  show  that  they  form  an  ensemble  of  work  requiring  great  practical 
skill  and  a  high  power  of  observation  and  judgement.  Can  we  as  yet  find 
them  in  the  native  rearer  ?  Certainly  not. 

IV.  —  Encouragement  required  for  breeding. 

The  riches  represented  by  the  Malagasy  herd  should  be  utilised  as  well 
as  possible,  the  native  production  must  be  increased  and  European  produc- 
tion must  be  started.  The  measures  required  to  obtain  the  best  possible 
utilisation  of  the  Malagasy  live  stock  can,  therefore,  be  classed  under  three 
heads. 

1)  Utilisation  of  the  existing  live  stock.  —  At  present  live  stock  is  bought 
in  most  places  in  the  high  plains,  either  by  representatives  of  the  works  or 
by  middle -men  who  bring  the  cattle  to  the  works.  This  is  of  no  importance 
provided  that  our  desired  aim  is  attained.  On  the  one  hand,  the  native  pro- 
ducer should  be  adequately  paid  for  the  goods  he.  sells,  while,  on  the  other 
hand,  the  live  stock  bought  by  or  for  the  works  should  travel  from  the  buying 
place  (usually  the  hijdi  plains)  to  the  place  of  utilisation  (the  works  on  the 
coast)  under  the  best  possible  conditions,  avoiding  losses    and   decreased 

lit  in  the  living  animals  so  that  the  works  may  receive  the  largest  num- 
ber of  animals  as  regularly  as  possible. 

These  conditions  could  be  obtained  by  the  combined  action  of  the  Ad- 
ministration and  the  industrial  leaders  in  the  following  way  :  — 

The  animals  should  be  bought  from  the  native  rearers  (either  by  the 
Administration  or  by  commissioners)  and  concentrated  in  specially  chos- 
en rearing  pastures.  In  these  chosen  pastures  the  herds  could  be  kept  un- 
til such  time  as  thev  could  be'  transported  under  suitable  conditions.   In  fact 
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animals  in  condition  can  only  be  shipped,  on  land  from  March  till  June  ow- 
ing to  the  state  of  the  rivers  in  the  rainy  season  or  to  that  of  the  pastures 
in  the  dry  season.  The  animals  would  be  partly  sent  direct  to  the  works, 
the  remainder  being  kept  on  estates  near  the  coast  until  wanted  by  the 
works.  These  coast  estates  would  be  chosen  as  near  as  possible  to  the  works, 
always  taking  into  account  the  fact  that  it  is  always  possible  to  ship  a  cargo 
of  cattle  in  a  few  hours  from  any  point  on  the  coast  to  one  of  the  two 
ports  (Ma junga  or  Diego) ,  where  the  most  important  centres  of  consumption 
are  situated.  These  estates  should  be  chiefly  placed  in  certain  valleys  on 
the  west  coast  that  are  flooded  during  the  rainy  season  but  which  are  cov- 
ered with  abundant  grass  as  soon  as  the  waters  have  gone  down.  These 
pastures  remain  green  throughout  the  dry  season,  especially  if  they  are 
eaten  down  by  live  stock. 

The  maintenance  of  the  herd  in  these  estates,  the  transport  of  the  anim- 
als by  certain  routes,  specially  provided  with  stocks  of  forage,  would  be 
incumbent  on  the  Administration,  which  would  thus  be  of  great  service  to 
the  industrial  leaders  who  would  thus  be  sure  of  regular  supplies  for  their 
works. 

This  scheme  is  only  indicated  sketchily  and  could  be  modified  so  as  to 
suit  any  practical  considerations. 

2)  Encouragement  to  native  rearing.  -  -  The  best,  surest  and  most  effi- 
cacious encouragement  would  be  given  by  increasing  the  buying  price  of 
the  cattle,  providing  safety  in  the  transactions  which  are  naturally  falsi- 
fied by  the  too  numerous  middlemen,  and  the  suppression  of  the  losses  and 
depreciation  in  the  cattle  owing  to  transport. 

All  those  measures  tending  to  help  the  native  to  form  better  habits  re- 
garding the  care  of  live  stock,  the  improvement  of  the  breed  by  selection, 
castrating  the  young  animals,  would  be  of  more  effect.  These  measures 
would  be  the  work  of  the  veterinary  surgeons,  the  heads  of  districts  during 
demonstration  and  educational  tours  to  be  made  in  the  breeding  regions. 

3)  Encouragement  to  European  breeding.  —  The  conclusion  drawn  from 
the  preceding  observations  shows  that  breeding,  owing  to  the  low  price  of 
live  stock,  pays  Europeans  but  poorly.  However,  it  is  only  the  Europeans 
that  can  assure  a  regular  supply,  both  as  to  quantity  and  quality,  in  the 
future  to  the  works.  Facilitations  should  then  be  given  them  for  installing 
and  organising  rearing  concerns  by  providing  the  land  required. 

The  methods  used  in  these  concerns  should  be  deduced  from  what  has 
been  done  under  similar  conditions  in  other  countries,  while  taking  into  ac- 
count the  customs  of  the  country  and  the  mentality  of  the  inhabitants. 
As  regards  this  the  collaboration  of  the  Administration  will  be  necessary. 
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GENERAL    INFORMATION. 

I  -  Agriculture  in  Burma.  —  Adam -son,  H.,  in  The  Bulletin  of  the  Imperial  Institute, 
Vol.  XVI,  No  i,  pp.  40-79  +  1  Map.     I^ondon,  January-March,  1918. 

The  plains  of  Burma  comprise  3  zones,  a  wet  zone  covering  nearly  the 
whole  of  Lower  Burma,  with  rainfall  varying  from  70  to  200  in.,  a  dry  zone 
extending  from  the  border  of  Lower  Burma  north  through  <pper  Burma 
to  the  latitude  of  Shwebo,  with  a  rainfall  varying  from  25  to  40  in.,  and 
north  of  this  another  wet  zone,  with  a  rainfall  varying  from  60  to  100  in. 
The  Uplands  to  the  east. of  Lower  Burma  have  a  rainfall  varying  from  40 
to  60  in.,  and  a  soil  capable  of  yielding  many  of  the  products  of  a  temperate 
zone,  but  hitherto  undeveloped.  To  the  west  and  north  of  Upper  Burma 
lie  the  Chin  and  Kachin  Hills,  of  no  agricultural  importance.  Cultivation 
is  carried  on  by  native  industry,  and  almost  entirel}-  under  native  owner- 
ship of  the  lands,  or  by  direct  lease  by  the  State  to  the  cultivator,  in  small 
farms  unless  the  applicant  requires  land  for  special  staples  such  as  rubber, 
tea  or  indigo.  There  are  few  holdings  of  more  than  1  000  acres.  The  chief 
difficulties  hindering  agricultural  development  in  Burma  are  :  —  the  lack  .of 
means  of  communication  (there  are  only  1  598  miles  of  railway  and  2  100 
miles  put  down  on  paper  as  metalled  roads,  but  really  only  fit  for  bullock- 
cart  traffic) ;  scarcity  and  high  cost  of  capital  (the  rate  of  interest  is  never 
less  than  20%  and  often  reaches  50%)  ;  cattle  disease.  Attempts  have  been 
>pe  with  the  last  2  difficulties  by  est  iblisbing  co-operative  credit 
societies  and  cattle  insurance  societies. 

The  Agricultural  Department  of  Burma  has  an  institute  and  experi- 
mental farm  at  Mandalay  and  7  experiment  stations  in  different  parts  of 
the  province.  Its  work  includes  seed  selection,  seed  distribution,  the  experi- 
mental introduction  of  new  products,  agricultural  education,  the  introduc- 
tion of  improved  agricultural  implements  (of  which  a  stock  is  kept  for  sale 
bo  cultivators),  the  '>>iitrol  of  diseases  and  pests  of  plants,  analyses  of 
field  cultures  and  tnanurial  tests,  the  conveyance  of  agricultural  informa- 
tion to  the  public,  the  publishing  of  bulletins  on  various  subjects. 
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The  cropped  areas  in  the  plains  for  the  year  1916-17  were  :  —  Cereals  : 
rice,  10  569  821  ;  wheat,  47  580  ;  millet,  751  564 ;  maize,  170  285  ;  grain, 
68  429 ;  other  cereals,  64  550  acres  ;  Oils  seeds  :  linseed,  458  ;  sesame,  1 216  772  ; 
rape  and  mustard,  3  306  ;  groundnut,  261  378  ;  other  oil  seeds,  116  acres  ; 
Condiments  :  chillies,  77  195  ;  onions,  20  972  ;  various,  3  560  acres  ;  Sugar: 
sugar  cane,  18  136  ;  toddy  tree  groves,  22  651  acres  ;  Fibres :  cotton,  223  401 
acres  ;  Other  fibres,  607  acres  ;  Dyes :  indigo,  263  acres  :  Drugs,  narcotics,  etc  : 
coffee,  81 ;  tea,  1  799  ;  tobacco,  73  722  ;  betel  vine,  5  337  ;  betel  nut,  33  815  ; 
other  narcotics,  75  acres  ;  Fodder  crops  :  84  651  acres  ;  Beans  and  pulses  ; 
664  817  acres  ;  Vegetables :  toma'toes,  17  952  ;  other  vegetables,  39  462  acres  ; 
Gardens  and  orchards  :  426  997  acres  ;  Miscellaneous  food  crops :  9  850  acres  ; 
Rubber :  59  257  acres ;  Other  non-food  crops :  92  220  acres  ;  Total  cropped  area : 
15  041  079  acres. 

The  following  are  the  export  figures  of  the  most  important  by-products 
of  agriculture  for  1915-16  :  —  Rice  bran  and  meal,  249  218  cwt.  ;  fruit  and 
vegetables,  dry,  salted  and  preserved,  21  203  cwt.  ;  vegetable  oils,  393  332 
gallons  ;  oil  cake,  850  351  cwt. 

The  area  cropped  during  1916-17  more  than  once  was  626  553  acres, 
and  the  current  fallows  3  937  786  acres.  The  area  officially  returned  as 
culturable  waste,  exclusive  of  reserved  forests,  was  23  336  435  acres,  and  in- 
cluded grazing  land,  land  unsuited  for  rice  cultivation  and  on  which  no 
other  produce  has  yet  been  attempted,  and  land  that  could  be  cultivated 
only  by  large  expenditure  on  bunds.  Less  than  9  %  of  the  cropped  area  is 
irrigated,  the  gross  irrigated  area  being  1  304  403  acres  of  which  490  344  acre^ 
are  irrigated  bjr  the  large  Government  canals  in  Mimbu,  Mandalay,  Shwebo 
and  Kyaukse  districts  of  Upper  Burma.  The  Northern  and  Southern 
Shan  States,  covering  an  area  of  52  000  sq.  miles,  are  not  included  in  the 
above-mentioned  cropped  area .  In  this  tract  the  crops  mentioned  above 
aie  grown  chiefly  for  home  consumption  ;  potatoes  and  tea  flourish  there 
and  are  exported.  This  tract  contains  much  waste  land  which  is  suitable 
for  wheat  and  Other  crops  of  a  temperate  climate.  In  the  states  adjacent 
to  the  Chinese  frontier  the  opium  poppy  is  largely  cultivated. 

Hillmen  throughout  Burma  practise  a  very  destructive  form  of  cultiva- 
tion called  "  Taungya  ".  They  migrate  from  year  to  year,  clearing,  burning 
and  cultivating  patches  of  hill  forest  and  cause  much  damage  to  the  forests. 

Unless  otherwise  stated  the  following  statistics  refer  to  the  year 
1915-1916. 

Rice.  —  This  crop  occupies  over  2/3  of  the  cropped  area  The  estimated 
yield  is  1.450  lb.  of  paddy  per  acre.  The  total  outturn  of  unhusked  rice 
in  1916-17  was  6  213  000,  and  the  surplus  available  for  exportation  was 
2  700  000  tons  of  cleaned  rice.  The  land  is  kept  continuously  under  rice, 
rarely  with  a  season's  rest.  Manure  is  only  used  in  the  plant  nurseries. 

Sesamum.  —  Early  sesamum  sown  at  the  beginning  of  the  rains  and 
reaped  3  months  later  covers  855  530  acres,  and  is  often  followed  by  a  sec- 
ond crop  of  millet,  beans  or  rice.  Late  sesamum  sown  a  few  months  later 
covers  361  242  acres.  Sesamum  is  confined  almost  entirely  to  the  dry  zone. 
The  average  outturn  is  200  lb.  per  acre.     The  oil  extracted  by  crushing  is 
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used  for  cooking  and  the  oil-cake  as  food  for  cattle.  Burma  does  not  supply 
her  own  needs  in  this  commodity,  but  imports  a  yearly  average  of  150  000 
cwt.  of  sesamum  seed  and  30  000  gallons  of  oil. 

Millet.  —  Red  millet  (Sorghum  vulgare;  in  Burmese,  kunpyaung)  oc- 
cupies an  area  of  462  880  acres  and  white  millet  (Burmese,  Sanpyauug)  oc- 
cupies an  area  of  203  257  acres.  The  latter  produces  a  grain  used  as  food  in 
the  uplands.  Another  variety,  little  millet  (Panicum  miliar  e  ;  Burmese, 
Lu),  covers  an  area  of  85  427  acres  and  is  also  used  as  food.  The  average 
yield  of  millet  is  450  lb.  per  acre.  The  export  figures  vary  greatly  from  year 
to  year,  sometimes  exceeding  250  000  cwt.* 

Maize.  — ■  This  crop  occupies  155  218  acres  in  the  dry  zone  and  15  067 
acres  in  the  wet  zone.     The  yield  per  acre  is  4  500  cobs  or  700  lb.  of  grain. 

Wheat.  ■ — ■  The  area  under  wheat  is  all  in  the  dry  zone,  the  yield  being 
600  lb.  per  acre.  The  export  of  wheat  is  insignificant ;  the  average  annual 
import,  chiefly  from  India,  is  100  000  cwt.  of  grain  and  400000  cwt.  of 
flour. 

Beans.  —  There  are  several  kinds  :  ■ — ■  white  beans  (Phaseolus  lunatus), 
red  beans  (P. lunatus),"  peyin  "  (P.  calcaratus),  and  Goa  bean  (Psophocarpus 
tetragonolobus).  The  last-named  is  grown  mainly  for  its  swollen,  edible 
roots.  Beans  are  chiefly  grown  in  the  dry  zone.  The  outturn  per  acre 
of  white  beans  is  600  lb.,  and  of  red  beans,  the  principal  article  of  commerce, 
800  lb.  The  exportation  varies  from  33  000  to  63  000  tons  according  to  the 
year . 

Ground  nut.  ■ — ■  Grown  mostly  in  the  dry  zone.  The  yield  is  I  000  lb. 
per  acre.  The  oil  is  extracted  and  as  much  as  300  000  gallons  is  exported 
while  over  600  000  gallons  are  imported. 

Cotton.  — -  Cultivated  mostly  in  the  dry  zone.  The  staple  is  somewhat 
short.  The  yield  is  125  lb.  of  cleaned  cotton  per  acre.  There  are 
enormous  annual  imports  of  cotton  ya-n  and  goods,  amounting  in  value 
to  £4  000  000. 

Gram.  —  Grown  almost  exclusively  in  the  dry  zone.  The  yield  is 
400  lb.  per  acie.     The  home  production  has  to  be  suppleme  ted  by  imports. 

Sugar.  —  This  is  grown  in  small  areas  in  most  districts  of  Burma,  the 
juice  is  extracted  in  wooden  presses,  and  is  converted  into  cakes  of  brown 
sugar  Much  brown  sugar  is  also  made  from  the  juice  of  the  toddy  palm 
(Borussus  flahellifer) . 

Tobacco.  —  Grown  in  all  districts  in  Burma  in  small  patches  on  the  rich 
alluvial  deposits  left  as  mudbanks  on  the  bends  of  streams,  when  the  water 
falls  after  the  rains.  An  acre  of  land  is  said  to  produce  &  cwt.  of  leaves.  The 
leaves  and  stalks  (both  utilised)  are  sun-dried.  From  8  to  23  million  lb.  of 
unmanufactured  tobacco  is  exported,  while  20  million  lb.  of  unmanufactured 
tobacco  is  imported  annually  from  India. 

Chillies.  -  Grown  as  a  field  crop  chiefly  in  the  dry  zone.  The  average 
yield  is  1  600  lb.  per  acre.  The  imports  (about  4  000  000  lb.  a  year)  usually 
surpass  the  exports. 

lea.  <  irown  in  a  small  area  in  the  Upper  Chindwin  and  Katha  districts, 
but  is  much  more  extensively  cultivated  in  the  Northern  Shan  States. 
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The  leaves  are  picked  in  the  third  and  fourth  year.  There  are  2  methods  of 
preparation.  In  the  first  the  leaves  are  sun-dried  and  then  steamed.  The 
leaves  are  thrown  into  brick  wells  and  weighted  down.  There  they  fer- 
ment, producing  pickled  tea  or  letpet.  In  the  second  the  leaves  are  steamed 
and  compressed,  then  loosened  and  spread  out  on  mats  to  dry.  This  is  dry 
tea  or  letpet  chauk. 

Betel  nut  and  Betel  vine.  —  The  betel  palm  (Areca  Catechu)  is  found 
chiefly  in  the  wet  zone  and  the  betel  vine  (Piper  Betle)  in  all  districts.  The 
average  import  of  areca  nut  is  42  million  lb.,  and  vastly  exceeds  the  export 
(about  2  million  lb.  per  annum). 

Rubber.  — ■  This  crop  (Hevea)  was  hardly  known  until  12  years  ago.  It  is 
mostly  grown  in  Tenasserim  Division,  where  the  soil  and  climate  are  very 
suitable  for  its  growth  ;  its  development  is  hindered  by  the  lack  of  means 
of  transport.  The  exports  of  rubber  are  steadily  increasing  ;  in  1916-17, 
20  546  cwt.  were  exported.  Ficus  elastica  is  found  in  considerable  quanti- 
ties in  the  Hukawng  Valley.  The  hillmen  extract  the  rubber  by  incising 
the  bark  ;  they  often  tap  the  roots  as  well,  thus  killing  the  tree.  Some 
36  000  lb.  are  brought  in  annually. 

Orchards  and  gardms.  —  i^bout  one-half  of  the  area  is  returned  as  mixed 
gardens,  with  about  1'[  as  plantains,  followed,,  in  order  of  importance,  by 
mangoes,  coconuts,  oranges,  etc. 

Forests.  —  The  forests  of  Burma  are  more  remunerative  than  those  of 
any  other  Indian  province.  They  provide  the  world's  requirement  of  teak 
{Tectona  grandis)  and  include  28  567  sq.  miles  of  reserved  forests  and  118  755 
sq.  miles  of  unclassed  forests.  Even  in  unclassed  forests  teak  has  always 
been  recognised  as  the  exclusive  property  of  the  Government.  During 
the  year  1915-16,  319  256  tons  of  teak  valued  at  £471  000  were  sold.  The 
outturn  of  timber  other  than  teak  for  the  same  period  was.  —  Reserved 
trees:  pyinkado  (Xylia  dolabrijornus),  50934  tons  worth  Rs  443240; 
padank  {Pterocarpus  macro  carpus) ,  682  tons  worth  Rs  59  079  ;  kanyin 
{Dipterocarpus  turbinatus),  14  311  tons  worth  Rs.  71  574  ;  pyinma  {Lager  - 
stroemia  Flos-Reginue) ,  4481  tons  worth  Rs.  19  881  ;  other  reserved  trees, 
15  484  tons  worth  Rs.  96  597  —  Unreserved  trees  :  —  in  {Dipterocarpus 
tuber  culatus),  thitya  (Shorea  robusta),  ingyin  [Pemacme  suavis),  89  927  tons 
worth  Rs.  297  950  ;  other  unreserved  trees,  114  482  tons  worth  Rs.  11  78  945  ; 
giving  a  total  of  290  301  tons  wurth  £78  600.  Other  useful  timbers,  so 
far  little  exploited,  are :  tankkyan  {Terminalia  tomentosa),  Pinle  kanazo 
{Heritiera  minor),  Yemane  {Gmelina  arborea),  thingan  {Hopea  odoraia),  ma- 
nia wga  {Carallia  interregima) ,  and  thitkado  {Cedrela  Toona).  In  1915-16  the 
output  of  fuel  wood  was  632  273  tons  worth  £26600.  In  the  same  year  the 
minor  forest  produce  was  worth  £68  146,  including  £17  261  for  bamboos, 
£15  323  for  cutch,  £24  211  for  grazing  fees,  and  £11  000  for  other  articles 
amongst  which  (besides  Ficus  elastica  rubber,  which  grows  wild)  are  :  thitsi 
{Mclanorrhoea  usitata),  found  abundantly  in  the  drier  forests  up  to  an  alti- 
tude of  3  500  ft.,  and  attaining  up  to  50  or  60  ft.  in  height  with  a  girth  of 
9  ft.  when  full  grown  ;  on  tapping  the  tree  exudes  varnish  which  forms  the 
principal  constituent  of  Burmese  lacquer  ;  the  annual  extract  is  about 
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1,50,000  viss  of  3.6  lb.  — cutch  (Acacia  Catechu)  ;  natural  reserves  of  eutch 
forests  have  been  formed  ;  it  is  used  in  tanning  and  dyeing  ;  in  1915-16,  8  526 
tons  of  cutch  were  exported.  —  Bamboos,  growing  in  profusion  in  the  Forests 
of  Burma  and  used  for  innumerable  domestic  purposes  ;  large  scale  trials 
made  at  the  Titagbur  Paper  Mills  (Bengal)  have  shown  that  bamboo  pulp 
is  suitable  for  making  high  quality  paper  ;  a  concession  for  the  extraction  of 
bamboos  for  this  purpose  has  been  granted.  ■ — ■  Mangroves  and  other  trees 
with  tanning  bark.  ■ — ■  L,ac,  found  in  large  quantities  in  many  parts  of  Burma, 
in  1915-16,  9  439  tons  of  lac  were  exported.  —  In  (Dipterocarpus  tuberculatus) 
and  ingyin  (Pentacus  sitavis)  produce  a  clear  resin  used  for  caulking  boats, 
etc.,  and  a  thick  oleo-resin  used  for  torches ;  these  products,  known  as 
"  endwe  ",  are  largely  consumed  in  Burma  ;  an  output  of  1  532692  lb.  was 
returned  for  1915-16  but  the  amount  is  probably  much  underestimated.  — 
Myrabolans,  very  abundant,  but  no  market  has  yet  been  found  for  them  ; 
the  Allahabad  tannery  found  them  to  be  a  useful  tanning  material  when 
combined  with  Babul  bark  (Acacia  arabica).  — ■  Turpentine  ;  pine  forests 
are  found  mostly  in  the  Shan  States  and  Chin  Hills  ;  they  consist  mostly 
of  Pinus  Khasya,  which  gives  high  quality  turpentine,  but  it  is  not  yet  manu- 
factured in  Burma.  —  Rock  dammar,  a  valuable  varnish  obtained  from 
the  "  thingan  "  tree  (Ho  pea  odor  at  a).  —  Pwenyet,  a  dammar  made  by  bees 
in  a  funnel-shaped  opening  at  the  month  of  their  hives  ;  used  chiefly  for 
caulking  boats  ;  18  000  lb.  were  produced  in  1915-16.  —  Wood  oil,  an  oleo- 
resin  called  gurjan  oil  in  India  and  kanyin-si  in  Buima,  obtained  from  the 
Kanyin  tree  (Dipterocarpus  turbinatus)  ;  used  for  varnish,  lithographic  ink, 
as  a  substitute  for  balsam  of  Copaiba. 

Agricultural  stock.  —  The  1916-17  census  gave  a  return  of 
5  million  cattle,  of  which  nearly  half  are  bulls  or  bullocks,  and  1  \  ]  mil- 
lion buffaloes.  Butcher  meat  and  milk  are  unobtainable  except  in  the  vi- 
cinity of  towns.  Sheep  breeding  is  almost  unknown,  although  the  climate 
of  parts  of  Upper  Burma  and  especially  of  the  Shan  States  would  be  most 
suitable  for  the  purpose.  The  Burmese  pony  is  a  very  superior  animal  ; 
the  infusion  of  foreign  blood  has  not  been  very  successful.  Mules  are  not 
bred,  although  thousands  are  required  in  Burma  every  year.  In  1915-16, 
106  787  cwt.  of  raw  hides  were_exported  (in  1913-1914,  the  figure  was  170  781 
cwt.). 

Fisheries  provide  a  substantial  part  of  the  food  consumed  in  Burma. 
In  Bassein  andTavoy  districts  valuable  turtle  banks  are  leased  for  the  collec- 
tion of  eggs.  At  Mergin  on  the  Tenasserin  coast  theie  arc  pearl  fisheries 
where  Mr.  Solomon  attempted  to  produce  pearls  artificially  with  encourag- 
ing results  ;  lie  slips  some  irritating  substance  below  the  mantles  of  the 
oysters, and  imprisons  them  in  floating  nates,  where  he  feeds  them  for  about 
[8  months.  The  irritation  causes  the  animal  to  cover  the  cause  of  offence 
with  nacreous  secretions.  Despite  her  wealth  in  fisheries,  Burma  dors  not 
provide  enough  fish  foi  home  consumption.  In  [913-14,  an  average  year, 
264000  cwt.  of  s;dt«'d  am1  unsalted  fish  were  imported,  chiefly  from  the 
Straits  Settlements  and  India. 
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2  -  The  "  Mission  Antipaludique "  to  the  Eastern  Army  and  the  Control  of  Pa- 

ludism.  —  I.  Work  and  Results  of  the  Anti-paludic  Mission  to  the  Eastern  Army,  iu  the 
Bulletin  dcla  Societdde  PathologieexotiQbe,  Year  XI,  No.  6,  pp.  4 5<">- -!<><)  +  1  Map.  Paris, 
June  12,1918  —  II.  Blanc,  G.  and  Heckenroth,  F.,  Distribution  of  Paludism  in  the 
Koritza  Region  (I^ower  Albania),  Map  of  Blood  Counts.  Ibid., -pp.  470-483.  —  III.  Dela- 
MARE,  G.  and  RobIN,  Map  showing  the  Paludism  of  the  Albano-Macedonian  Confines, 
Ibid.,  pp.  483-503  +  1  Map.  —  IV.  Martin,  1,.,  Technical  Article  on  Anti-larval  Measures 
to  be  carried  out  on  the  Ground.  Ibid.,  pp.  503-517.  —  V.  Bussiere,  P,  Paludism  and 
Drainage,  Work  carried  out  in  the  Eksissu  Region,  Western  Macedonia.  Ibid.,  pp.  517- 
530  +  12  Maps  +  Figs,  and  Photographs.  —  VI.  Joyeux,  C,  Note  on  Macedonian 
Culicidae.  Ibid.,  pp.  530-547  +  32  Figs.  —  VII.  Bibliographical  Index.  Ibid.,  p.  547. 

M.  J.  Godard,  former  Under  Secretary  of  State  for  Public  Health  in 
France,  sent,  at  the  beginning  of  191 7,  in  agreement  with  the  Commandant 
and  Direction  of  the  Health  Service  of  the  Eastern  Army,  a  Mission  for  anti- 
malarial prophylaxia.  The  work  done  by  the  mission  was  extremely  use- 
ful, as  Macedonia  is  the  greatest  reservoir  of  malaria  in  Europe,  and  import- 
ant results  were  obtained. 

I.  —  In  the  paper  entitled  Travaux  et  resultats  de  la  Mission  antipa- 
ludique a  VArmee  d' Orient  a  general  introduction  is  followed  by  a  study  of 
Macedonia,  the  organisation  of  the  Mission,  its  work,  endemic  indices  (this 
index  is  found  b}r  fixing  the  blood  counts  by  the  method  described  by  MM. 
Sergent)  ,  anti-larval  measures,  the  control  of  the  adult  mosquito  and  pro- 
tection against  the  virus. 

II.  — Study  of  the  distribution  of  malaria  in  the  Koritza  region  (Lower 
Albania) .  The  authors  have  taken  the  blood  counts  for  the  different  vill- 
ages in  their  sector,  a  very  malarial  region,  and  have  prepared  a  map  show- 
ing the  results.  The  variations  found  in  the  counts  in  river-side  villages 
show   up   local  conditions  produced  by  watercourses. 

III.  —  The  authors  have  made  a  map  showing  the  malaria  present  on 
the  Albano-Macedonian  confines,  a  region  which,  save  the  Prespa  valley,  is 
little  affected. 

IV.  —  In  his  technical  report  on  anti-larval  work  to  be  carried  out,  the 
author  deals  in  order  with  cantonments  (for  troops  in  the  fields) ,  rivers  (in 
their  centre  and  on  their  banks) ,  streams,  useful  stagnant  water  (wells,  irri- 
gations, watering-ponds) ,  useless  stagnant  water,  the  construction  of  open 
drains,  underdrainage,  and  summary  levelling. 

V.  — Malaria  and  drainage  : —  account  of  the  work  done  in  the  Eksissu 
region  (western  Macedonia). 

VI  —  The  author,  in  a  note  on  Macedonian  Culicidae,  studies  the  geo- 
graphical distribution  of  the  Macedonian  species,  describes  the  larvae  and 
gives  his  researches  on  hibernation,  the  "  anophelian  index  "  (percentage 
of  infected  anopheles) ,  and  other  parasites  of  anopheles  (Flagellates  and  Tre- 
nt atodes). 

VII.  —  Bibliography  of  10  publications  dealing  with  questions  relating 
to  malaria. 
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3  -  The  Migration  Of  Mosquitos.  —  Headlee,  T.  J.,  in  the  Scientific  American  Supple- 

ment, Vol.  LXXXV,  No.  2205,  pp.  214-215.  New  York,  April  6,  1918. 

The  problem  of  the  destruction  of  the  mosquitos  in  a  given  locality  is 
complicated  by  the  fact  that  the  insects  migrate,  often  over  long  distances. 
Entomologists  who  have  studied  the  question  have  found  that  certain  spe- 
cies of  Anopheles  can  travel  as  far  as  60  miles  (observations  of  Mitchell 
in  1879  and  1886  and  Young  in  1909,  etc.).  The  species  that  fly  farthest 
are  usually  those  that  lay  their  eggs  on  salt  marshes. 

The  cause  of  mosquito  migrations  is  obscure,  but  it  can  be  assumed  that 
they  are  due  to  the  need  of  finding  more  abundant  food  when  a  species 
breeds  very  intensely  upon  a  large  area.  L,eprince  and  Orenstein  have 
shown  at  Panama  that  swarms  of  Anopheles  albimunus  (an  important  car- 
rier of  malaria)  regularly  flew  y2  a  mile  from  their  ordinary  habitat  to  a 
village  in  order  to  find  food,  returning  before  morning. 

When  swarms  migrate  over  long  distances  they  usually  find  breeding 
places  near  their  food  supply  and  rarely  return  to  where  they  were  bred. 

Air  movements,  atmospheric  moisture  and  temperature  influence  mi- 
gration? 

'l  .  i  author  considers  that  long-distance  flights  are  due  to  the  search 
for  food.  Air  currents,  as  long  as  they  are  not  too  high  to  prohibit  move- 
ment, do  not  affect  the  short  ordinary  flights,  while  winds  of  low  velocity 
appear  to  favour  long  flights. 

These  facts  show  that  in  the  practical  work  of  control  all  the  species  in- 
festing a  given  localtiy  must  be  studied  for  a  whole  summer,  so  as  to  deter- 
mine which  ai\  indigenous  and  which  visitors.  The  sources  of  the  invading 
pests  should  also  be  found  and  eliminated. 

4  -  Hibernation  of  Mosquito  Larvae,  in  Macedonia.  —  lacaze,  il,  in  the  Bulletin  d» 

la  Sociitide  Pathologie  exotique,  Vol.  XI,  No.  8,  pp.  720-730.  Paris,  October  9,  iqi8. 
The  Antimalarial  Mission  of  the  Eastern  Army  has  found  —  at  any 
rate  in  Macedonia,  where  the  work  was  carried  out- — -that  the  mosquitos 
Pyretofikorus  palestinensis  (Theobald,  10,03),  Calex  pipiens  (Linne,  1758) 
and  Uranotcenia  unguiculata  (Edwards,  1913)  can  hibernate  in  the  larval 
state. 

5  -  Food  Chemistry  in  the  Service  of  Human  Nutrition.  —  Shermuw,  il  c  .  in  the 

Journal  of  Industrial  and  Engineering  Chemistry,  Vol.  X,  No.  5,  pp.  383-390  -f-  Biblio- 
iphy  <>f  30  Publications.  New  York,  May  1,  191 8. 

The  author  discusses  in  detail  the  question  as  to  how  adequacy  of  nu- 
trition can  be  combined  with  such  a  use  of  fond  as  to  produce  both  financial 
and   national   economy.  . 

An  adequate  diet  should  provide  sufficient  amounts  of  digestible  organic 
nutrienl  to  yield  the  necessary  number  of  calories  of  energy.  The  average 
hourly  expenditure  of  energy  by  an  average  man  (70  kg.)  under  different 
conditions  ^\  activity  is  (calories) : — 

Sleeping,  60-70 ;  awake,  lying  still,  70-85 ;  sitting  at  rest,  coo;  standing 
al  rest,  115;  tailoring,  [35  ;  typewriting  rapidly,  140;  bookbinding,  170; 
lighl  exercise  (bicycle  ergometer),  170;  shoemaking,  t8o  ;  walking  slowly 
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(about  2  2/3  miles  per  hr.),  200 ;  carpentry,  240  ;  metal  working,  240  ;  indus- 
trial painting,  240  ;  active  exercise  (bicycle  ergometer),  290  ;  walking 
actively  (about  3  3/«  miles  per  hr.),  300  ;  stoneworking,  400 ;  severe  exercise 
(bicycle  ergometer),  450  ;  sawing  wood,  480  ;  running  (about  5  %  miles  per 
hr.),  500;  very  severe  exercise  (bicycle  ergometer),  600. 

The  daily  food  allowances  for  healthy  boys  should  provide  a  quantity  of 
energy  equivalent  to  900-1 200  calories  for  boys  under  2  years,  1  200-1  500 
for  those  from  4  to  5  years,  1  700-2  000  for  those  from  9  to  10  years,  2  600- 
3  100  for  those  from  14  to  15  years,  2  700-3  400  for  those  from  16  to  17  years. 
The  requirements  of  girls  are  somewhat  lower,  especially  after  8  or  9  years. 
The  maintenance  of  an  optimum  degree  of  fatness  (which,  as  Symonds  has 
shown,  is  very  near  the  average  of  healthy  Americans)  is  usually  the  best 
evidence  that  the  energy  value  of  the  diet  is  well  adjusted  to  the  needs  of 
the  individual.  The  estimation  of  the  calories  in  the  food  is  not  necessary 
as  a  means  of  establishing  the  adequacy  of  the  customary  food  intake  if 
this  is  already  established  by  the  obvious  condition  of  nutrition  of  the  indi- 
vidual concerned  ;  but  if  it  is  a  question  of  rationing  either  an  individual  or 
a  community  then  adequate  energy  value  of  the  ration  is  the  first  thing 
that  must  be  considered,  for  only  when  the  energy  supply  is  adequate  can 
the  tissue-building  constituents  of  the  body  and  of  the  food  be  conserved 
to  the  best  advantage. 

The  author  estimates  the  daily  protein  requirement  of  a  man  to  be  about 
75  gm.  The  requirements  of  children  for  protein  as  well  as  other  tissue-build- 
ing material  will  be  considered  as  proportional  to  their  energy  requirements 
and  therefore  much  higher  per  unit  of  weight  than  in  the  case  of  adults.  An 
adequate  diet  should  provide  a  suitable  quantity  of  ash  constituents  and 
furnish  them  in  suitable  proportions.  A  series  of  researches  show  that  the 
average  American  dietary  contains  a  much  more  liberal  margin  of  protein 
than  of  either  phosphorus  or  calcium,  and  that  while  the  danger  of  a  pro- 
tein deficiency  is  rarely  serious  the  danger  of  a  deficiency  of  phosphorus 
or  calcium  is  more  important.  Phosphorus  deficiencies  are  plainly  more  fre- 
quent than  are  deficiencies  of  protein,  and  calcium  deficiencies  are  more 
frequent  still.  The  old  assumption  that  adequate  protein  may  be  taken  as 
meaning  adequate  supplies  of  all  tissue-building  material  is  found  to  be 
wholly  misleading. 

The  iron  requirement  may  average  about  0.010  gm.  and  the  correspond- 
ing standard  be  placed  at  0.015  gm.  per  man  per  day.  On  this  basis  it 
would  appear  that  the  danger  of  a  deficient  intake  of  iron  on  freely  chosen 
diet  is  less  than  in  the  case  of  calcium  but  much  greater  than  is  the  danger 
of  a  deficiency  of  protein. 

For  growing  children  the  standard  allowances  of  these  substances  in 
grams  per  100  calories  may  be  reckoned  as  2.5  gm.  of  protein  (which  should 
be  mainly  in  the  form  of  milk  protein  in  the  dietaries  of  growing  children), 
0.048  gm.  of  phosphorus,  0.023  Sm-  °f  calcium,  and  0.0005  §m-  °f  ir°n-  In 
addition  an  adequate  diet  supplies  the  organism  with  sufficient  quantities 
of  those  substances  so  far  unidentified,  i.  e.  food  hormones  or  vitamines. 

The  vitamine  requirement  cannot  be  stated  in  term  of  actual  weights  of 
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Fat-Soluble  A  and  of  Water-Soluble  B,  but  the  percentages  of  certain  foods 
rich  in  the  pne  or  the  other  of  these  essentials  which  suffice  to  make  an  other- 
wise satisfactory  diet  adequate  for  normal  growth  and  reproduction  have 
been  determined  experimentally  by  Osborne  and  Mendel  and  by  McCoe- 
LUM  and  his  associates,  so  that  the  relative  richness  of  several  of  the  chief 
types  of  food  in  these  dietary  essentials  is  known  in  a  general  way,  so  that 
this  factor  of  food  value  can  be  taken  into  account  in  considering  the  promi- 
nence which  should  be  given  to  each  type  of  food  in  planning  an  adequate 
and  economical  diet.  It  is  very  interesting  to  find  how  generally  the  types 
of  food  rich  in  calcium  (milk,  eggs,  vegetables)  are  rich  in  vitamines  as  well, 
so  that  in  safeguarding  against  deficiency  of  the  element  most  likely  to  be 
deficient,  an  ample  intake  of  vitamines  is.  assured. 

An  adequate  diet  should  include  a  sufficient  amount  of  material  of  such 
physical  character  as  to  ensure  the  proper  handling  of  the  food  mass  and 
its  residue  in  the  digestive  tract. 

Dealing  with  the  application  of  these  principles  to  the  choice  of  food, 
the  author  says  that ' '  it  seems  a  good  general  rule  for  families  of  any  level 
of  income  or  standard  of  living  to  spend  at  least  as  much  for  milk  as  for 
meat,  to  spend  at  least  as  much  for  vegetables  and  fruit  as  for  meats 
and  fish". 

As  regards  substitutes  for  wheat  the  author  adds  :  ""To  the  extent  that 
the  saving  of  white  wheat  flour  means  an  increased  use  of  the  coarser  flours 
and  of  oatmeal  and  potatoes  in  bread  making  (or  potatoes  in  place  of  white 
bread)  this  also  will  result  in  an  improvement  in  the  mineral  and  vitamine 
content  of  the  diet.  To  the  extent  that  wheat  flour  is  replaced  by  maize- 
meal,  we  may  anticipate  no  appreciable  gain   or  loss  in  nutritive  value'-. 

6  -  Action  of  X  Rays  on  Barley  Grains  in  Relation  to  Dietary  Deficiency.  —  Weill, 

E.  and  Mouriquand, G.,  in  the  Comptcs  rendus  des  Seances  de  la  Societe  de  Biologic,  Vol. 
EXXXI,  No.  21,  pp.   1107-1109.     Paris,   1918. 

The  sterilisation  of  meat,  cereal  grains  and  pulse  destroys  the  anti- 
beriberic  property  of  these  foods,  probably  owing  to  the  destruction  of  one 
or  more  substances  of  the  type  of  Funk's  vitamines  (1).     The  authors 
have  attempted  to  ascertain  whether  heavy  exposures  to  X  rays  capable 
of  disturbing  the  germinating  power  of  the  seeds  could  also  deprive  them 
of  their  anti-beriberic  power.     In  the  experiments  whole,  raw  barley  grains 
were  divided  into  3  groups,  which  were  exposed  to  the  rays  for  3,  6  and  9 
hours  respectively.     Fifty  grains  from  each  lot  were  spread  on  water-soaked 
cotton  to  germinate  in  diffused  light  at  a  temperature  of  20°  C.     The  grains 
exposed  for  .';  hours  began  to  germinate  after  the  third  day,    and,  on  the 
tenth  day  the  length  of  the  stems  was  about  equal   to  that  of  the  control 
grains.     The  grains  exposed   to   the   rays    for   6    hours   germinated   less 
actively  and  those  exposed  for  9  hours  either  germinated  late  or  not  at  all. 
These  seeds  as  well  as  the  control  seeds   were  given  as  the  sole  food  to 
pigeons  of  approximately    equal  weight    at  the  rate  of  20  gm.  per  day. 


(1)  See  R  ,  Jan.  and  P<  b  .  [918,  No    -  and  125.  [Ed.) 
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The  control  grains  maintained  the  pigeons  normally,  with  or  without 
increase  in  weight.  The  grains  treated  for  3  hours  were  given  to  2  pigeons, 
to  one  for  257  days,  to  the  other  for  206  days  ;  the  weight  of  the  first  changed 
from  355  to  370  gm.  and  that  of  the  second  from  330  to  320  gm.  A  third 
pigeon  received  for  167  days  grain  treated  for  9  hours  ;  its  weight  increased 
from  300  to  340  gm.  None  of  the  pigeons  showed  any  symptom  of  beriberi, 
or  a  disturbance  of  the  general  health. 

Recently  the  authors  have  learnt  that  there  is  a  form  of  beriberi  that 
manifests  itself  very  late  (1).  The  presents  results  cannot,  therefore,  be 
taken  to  show  that  treatment  with  X  rays  has  produced  no  partial  die- 
tary deficiency.  But,  as  the  pigeon  is  so  very  sensitive  to  dietary  deficien- 
cies in  grain,  it  may  be  assumed  that  the  eventual  deficiency  caused  by 
the  rays  is  not  of  great  account  and  that,  moreover,  the  nutritive  value 
is  not  affected,  given  that  the  growth  curve  of  the  pigeons  fed  with  treated 
grains  was  similar  to  that  of  the  pigeons  fed  on  the  control  seeds. 

7  -  Progress  in  Agricultural  Instruction  in  Latin  America.  —  Experiment  station 

Record,  Vol.  XXXVIII,  No.  2,  pp.  199-200.  Washington,  1918. 

A  recent  executive  decree  in  Colombia  provides  for  the  establishment 
of  a  tropical  agricultural  station  annexed  to  the  national  institute  of  agron- 
omy in  the  municipality  of  San  Lorenzo,  department  of  Tolima.  General 
instruction  is  expected  to  be  given  in  various  branches  of  agriculture  and 
allied  sciences,  including  veterinary  science  and  courses  will  also  be  arranged 
for  students  who  desire  to  specialize  along  certain  lines.  Particular  atten- 
tion will  be  paid  to  teaching  students  how  to  distinguish  beneficial  from  in- 
jurious insects  met  with  in  practical  agriculture.  The  government  of  the  de- 
partment of  Antioquia  has  taken  preliminary  steps  to  establish  a  laboratory 
for  the  manufacture  of  vaccine  to  be  used  by  stockmen  in  the  prevention 
of  murrain  and  similar  diseases  of  cattle.  A  recent  executive  decree  places 
the  national  meteorological  service,  established  in  1917,  under  the  depart- 
ment of  public  instruction. 

The  school  of  agricultural  mechanics  at  Bahia  Blanca,  Argentina,  which 
admits  pupils  of  not  less  than  7  years  of  age,  had  an  attendance  of  32  in 
1916.     The  shops  of  the  school  have  been  equipped  with  new  machinery. 

A  Brazilian  forestry  service  has  been  authorized,  to  be  under  the  direc- 
tion of  the  department  of  agriculture  and  to  have  for  its  object  the  conserva- 
tion and  improvement  of  forests  and  the  regulation  of  all  matters  pertain- 
ing to  them. 

The  department  of  agriculture  of  the  Dominican  Republic  has  pro- 
vided a  travelling  agricultural  instructor  to  recommend  measures  for  ob- 
taining more  abundant  yields  of  staple  crops. 

An  agricultural  school  was  recently  organised  at  Charpentier,  Haiti. 

An  agricultural  experiment  station  of  the  coeducational  schools  of 
Amatitlan,  Guatemala,  recently  began  operations,  the  equipment  having 
been  given  privately. 


(i)Seei?.,Aug.i9i8,No.834.(Ed.) 
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In  Mexico  a  school  of  agriculture  was  opened  in  Hermosillo,  the  capit- 
al of  the  State  of  Sonora,  in  March;  1917,  under  the  direction  of  the 
governor  of  that  commonwealth.  In  the  same  month  a  national  forestrv 
school  was  inaugurated  at  Coyoacan,  a  suburb  of  the  City  of  Mexico.  The 
agricultural  experiment  stations  in  the  States  of  Vera  Cruz,  Puebla,  San 
Luis  Potosi,  Oaxaca,  and  Tabasco,  have  been  supplied  with  modern  machin- 
ery and  appliances,  as  well  as  improved  seeds,  and  instruction  by  experts 
will  be  given  to  farmers  in  these  states.  A  publication  entitled  "  Revista 
agricola  "  has  been  founded  in  the  national  capital. 

An  agricultural  school  has  been  established  in  the  Department  of  Leon, 
Nicaragua.  The  government  has  also  formulated  a  plan  for  a  course  of  in- 
struction in  the  new  national  school  of  agriculture,  according  to  which  there 
will  be  a  section  for  the  instruction  of  labourers  or  farm  hands,  a  section 
for  agriculturalists  or  farmers,  and  a  section  for  agronomists  or  agricul- 
tural engineers.  The  governor  of  each  province  is  to  select  by  competitive 
contests  two  boys,  who  have  passed  the  fourth  grade  of  primary  instruc- 
tion and  are  over  13  years  of  age,  for  entrance  into  this  school  at  the  expense 
of  the  State.  A  school  for  boys  not  over  16  years  of  age,  who  have  studied 
agronomy  for  at  least  a  year,  was  opened  recently  at  Chinandega  City, 
with  an  appropriation  of  $5  000  for  its  installation.  It  is  equipped  with  up- 
to-date  machinery  ad  implements  necessary  for  the  proper  cultivation  of 
cereals  and  other  crops,  and  makes  a  speciality  of  teaching  its  pupils  the 
practical  use  and  advantages  of  machinery  in  agricultural  operations. 

The  agricultural  bank  in  Paraguay  has  established  weather  bureaus 
in  the  principal  farming  centres  and  proposes  to  compile  statistics  based  on 
data  obtained  from  these  stations. 

The  government  of  Uruguay  has  granted  10  scholarships  in  its  agricul- 
tural school  to  young  Paraguayans  who  desire  to  continue  their  studies  iu 
Uruguay. 

A  law  recently  passed  by  the  Peruvian  Congress  establishes  an  indus- 
trial school  in  the  city  of  Iquitos.  This  school  has  an  agricultural  depart- 
ment and  a  department  of  arts  and  crafts,  and  is  to  be  maintained  from  the 
proceeds  of  a  tax  on  rubber  shipped  through  the  port  of  Iquitos  and  on  the 
n-'jistered  tonnage  of  vessels  clearing  from  this  port  with  cargos  for  delivery 

I  o  1  he  port  of  Loreto.     The  course  ollered  by  each  department  is  to  extend 
over  3  years.     The  agricultural  department  is  intended  to  fit  students  fo 

I I  ained  work  in  the  vast  agricultural  region  of  Peru,  east  of  the  Andes  Mount 
ains,  much  of  which  is  as  yet  unexplored  except  in  the  immediate  vicinity 
of  navigable  streams,  and  nearby  all  of  which  is  virgin  territory  for  the 
development  of  agriculture.  The  site  of  the  agricultural  department  wil 
be  the  Caucho  Experimental  Station  in  Iquitos.  An  executive  decree 
of  April  10,  1917,  also  provided  for  the  reorganization  of  the  nationa 
school  of  agriculture  and  veterinary  science  and  the  enlargement  of  it; 
functions. 

A  recent  executive  decree  in  Salvador  provides  rules  and  regulation 
for  the  operation  of  the  plant  pathology  laboratory  established  nude 
the  governmental  order  of  September  19,  1914,  for  the  study  of  the  disease 
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of  plants  and  proper  methods  and  remedies  for  preventing  and  combating 
them. 

An  executive  decree  in  Uruguay  places  its  agronomic  stations  under 
the  immediate  supervision  and  control  of  the  Department  of  Fomento.  At 
the  suggestion  of  the  park  commission  of  Montevideo,  a  school  for  gardeners 
has  been  established  in  the  national  capital  for  the  purpose  of  supplying 
special  skilled  labour  of  this  kind.  The  Uruguay  national  nursery  at  Toledo 
is  furnishing  a  large  number  of  trees  for  planting  operations.  A  recent  de- 
cree prescribes  that  persons  owning  not  less  than  100  hectares  of  land  shall 
be  supplied  gratis  with  100  trees,  and  it  is  estimated  that  100  000  trees  will 
be  distributed  annually  in  this  way.  The  nursery  referred  to  will  also  do- 
nate to  rural  communities,  schools,  police  farms,  etc.,  100  000  trees  during 
the  present  year  and  200  000  trees  yearly  thereafter.  For  the  purpose  of 
increasing  the  cultivation  of  flax,  which  has  considerably  decreased  during 
the  last  few  years,  the  president  of  the  Republic  has  issued  a  decree  requir- 
ing expert  agronomists  at  the  Estanzuela  nursery ,  as  well  as  those  at  the 
agricultural  stations  at  Salto,  Paysandu,  and  Cerro  Largo,  to  investigate 
and  report  on  the  different  kinds  of  flax  grown  in  these  regions. 

8  -  Recent  Investigations  carried  out  at  the  Imperial  Institute,  London  (i).  - 

Bulletin  of  the  Imperial  Institute,  Vol.  XVI,  No.  1,    pp.  1-35.  London,    January-March, 
1918. 

Utilisation   of  rice   and   its   by-products.  The  Imperial  In- 

stitute has  investigated  the  suitability  of  various  kinds  of  Burmese 
rice  for  industrial  and  other  purposes  (apart  from  its  direct  use  as  food)  as 
well  as  the  possibility  of  utilising  rice  straw  and  rice  husks  for  paper-making. 
Twelve  samples  of  rice,  produced  in  the  course  of  selection  experiments  at 
the  Agricultural  Station,  Hmawbi,  Lower  Burma,  were  divided  into  4 
groups:  1)  Hard  long  grain:  Emata,  Letywezin,  Bankouk,  Taung-deikpan, 
Bausamati  ;  2)  hard  transparent  grain  :  Byatcale,  Ngasein  ;  3)  so/7  trans- 
parent grain:  Beelugyun-Ngasein,  Byatthidat,  Bawynt;  4)  soft  opaque  grata: 
Byatcale,  Sabanet.  The  following  numbers  show,  for  each  variety,  the  size 
(number  of  whole  grains  in  10  c.  volume),  percentage  of  broken  grains,  per- 
centage of  husk,  and  the  percentages  of  proteins,  fat,  starch,  fibre  and  ash  in 
the  seeds  : —  Emata  :  365-40-21. 1-14. 3-9. 1-0.7-75. 3-0. 1-0.5  >'  Letywezin  : 
477-6. 8-23. 1-14. 2-8. 9-0. 9-75. 2-0. 2-0. 6  ;  Bankouk  :  390-25. 2-21. 2-13. 7-9.3- 
0.6-75.3-0.5-0.6  ;  Taungdeikpan  :  481-35. 8-24. 5-13. 6-8. 9-0. 8-75. 7-0.3-0. 7  ; 
Bansamati  :  592-53. 1-23. 2-13. 7-10.0-0. 8-74. 6-0.1-0. 8  ;  Byatcale:  388-48.6- 
21.4-14.1-7.4-1.-76.5-0.2-0.7  ;  Ngasein  :  413-9.6-21.1-14. 1-6.9-0. 9-77. 3-0. 2-0.6: 
Beelugyun-Ngasein  :  295-50. 6-19. 6-12. 6-8.0-0. 7-77. 9-0. 2-0. 6  ;  Byatthidat  : 
346-16. 2-20.7-12. 9-8. 0-0. 6-77. 5-0. 2-0.8  ;  Bawyut  :  383-11. 6-21. 2-13. 8-7. 9-0.7- 
76.6-0.2-0.8  ;  Byatcale  :  314-32. 5-20.8-13. 5-7.4-0.7-77. 5-0. 2-0. 7  ;  Sabanet  : 
364-13. 6-21. 3-14. 3-6. 9-0. 6-77. 3-0. 2-0. 7. 

The  Emata,  Letywezin,  Byatcale,  Bankouk,  Taung-deikpan  and  Ngasein 
varieties  wrere  judged  of  good  quality  both  for  consumption  and  for  milling. 
The    Beelugyun-Ngasein  and    Byatcale  varieties  were,   however,   judged 


(1)  See  R.  Dec.  1918,  No.  1325  {Ed.) 
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differently  by  the  different  experts  and  seem  most  suitable  for  milling.  All 
the  12  varieties  were  judged  to  be  suitable  for  brewing  and  starch  manufac- 
ture. 

Rice  straw  from  Egypt  and  containing  n.8  %  of  water,  17.(1  %  of 
ash,  50  ",,  of  cellulose  (the  last  two  figures  expressed  on  the  dry  straw), 
length  of  ultimate  fibres  0.6  to  3.0  mm.,  mostly  0.9  to  1.3  mm,  gave  on  treat- 
ing with  caustic  soda  (boiling  at  I40°C.  for  4  hours)  at  strengths  of  4  to  1 .5  , 
yields  of  bleachable  pulp  varying  from  44  to  53  %.  By  treating  with  milk 
of  lime  (20  parts  of  CaO  per  100  of  straw  for  12  hours  at  I40°C.)  a  yield  of 
56  %  of  a  pulp  that  could  not  be  bleached  satisfactorily  was  obtained.  The 
pulp  obtained  by  both  methods  was  of  good  quality. 

The  sample  of  rice  busks  examined  contained  7.9  %  of  moisture  and 
the  dry  husks  yielded  14.7  %  of  ash  and  42  %  of  cellulose.  The  ultimate 
fibres  varied  in  length  from  0.5  to  1.5  mm.,  being  mostly  from  0.5  to  0.7 
mm.  By  treating  with  a  4  %  solution  of  caustic  soda  for  4  y2  hours  at  I40°C, 
a  yield  was  obtained  of  36  %  of  pulp  containing  a  large  proportion  of  gela- 
tinous material  which  could  not  be  satisfactorily  removed  by  beating  and 
washing.  The  pulp  could  not  be  bleached  and  gave  a  weak,  brittle  paper  ; 
it  therefore  could  not  be  used  for  paper-making. 

New  oil  seeds  from  sierra  Beone  —  Pentadesma  butytacea 
(Nat.  Ord.  Guttiferae)  is  a  large  tree  confined  to  tropical  West  Africa 
where  it  is  known  as  the  "  butter  or  tallow  tree  " .  It  occurs  in  small  patches 
mi  Sierra  Leone,  but  is  not  common.  It  is  said  to  be  easily  grown.  The 
dry  kernels  give  a  yield  of  41.8  of  oil,  the  characteristics  of  which  are  shown 
m  the  appended  table.  The  residual  meal  cannot  be  irsed  for  feeding  pur- 
poses and  is  of  every  little  value  as  manure  owing  to  the  small  amount  of 
nitrogen  present. 

Caractcristics  of  some  oils  from  Sierra  Leone. 


Sp  cific  weight  at  1  50  C. 

M -siting  point  of  fatty  acids 

i  lifying  po'nt  "f  fatty  a<  ids. 

Acid  value 

Saponification  value 

[odine  value. 

iiiiixi.k  value 

[n3oluble  fatty  acid-. 

(JnsaponifJ  ibl    matte  r    . .  » 

Volatile  acids,  soluble » 

v.. 1  it'l    ■"  i  's.  ini ohible » 


Oil  from 

Pentadesma 
butyracea 


Piassava 
oil 


Po-voak 
oil 


O.8565 

33°  C. 

174 

I9i. 7 
42.8 


0.919 


0.2 

192,7 
79.5 

"1-7 

I 

CM 


0.96  ; 
30.6°C. 

2.6 
189.1 

156.0 


0.84 


A  sample  of  oil  described  as  "  piassava  oil  "  and  presumably  obtained 

from  the  frail  of  Raphia  sp.  (several  species  of  this  genus,  especially  R.  Sess 

I  the  Congo,  R.  Hookeri  and  R.  textilis  of  the  coastal  region  of  tropical  West 

[8 


EXPERIMENTAL  AND  ANALYTICAL  WORK  25 

Africa  have  fruit  with  a  scaly  envelope  containing  oil  ;  the  natives  use  the 
oil  for  lighting  and  lubricating  and  to  some  extent  as  an  edible  oil)  was  exa- 
mined. The  oil  received  from  Sierra  Leone  resembled  palm  oil  (E lac  is 
guineensis)  in  colour,  but  was  more  liquid. 

"  Po-Yoak  "  oil  is  probably  derived  from  a  species  of  Parinarium  (Nat. 
Ord.  Rosaceae).  Several  species- of  this  genus  occur  in  West  Africa,  including 
P.  cur atellae folium,  P.  excelsum  (grey  or  rough-skinned  plum),  P.  macro- 
pkyllum,  (ginger -bread  plum),  P.  Mobola  (mola  or  mobola  plum),  and  P. 
polyandrum  all  with  edible  fruit.  The  high  iodine  value  of  Po-Yoak  oil 
indicates  that  it  belongs  to  the  class  of  drying  soil. 

Natural  dye-stuffs.  —  As  the  war  stopped  the  exportation  of  syn- 
thetic dyes  from  Germany,  the  result  was  that  a  number  of  natural  dye- 
stuffs  which  had  been  nearly  or  entirely  replaced  by  the  artificial  products 
again  came  into  use  on  a  large  scale,  especially  indigo  and  fustic.  The  ex- 
ports of  indigo  from  India  rose  to  10  939  cwt.  in  1913-14,  to  41  932  cwt. 
in  1915-16  and  to  33  539  cwt.  in  1916-17;  these  figures  were  far  behind  those 
of  some  20  yearsago,  the  exports  in    1896-7    being    nearly    170  000    cwt. 

Fustic,  which  consists  of  the  wood  of  Chlorophora  tinctoria  is  obtained 
chiefly  from  Jamaica ,  Honduras  and  Brazil,  and  in  smaller  quantities  from 
British  Honduras.  In  1913,  Jamaica  exported  3  450  tons,  in  1915,  8  160  tons, 
chiefly  to  the  United  States  and  France.  The  scarcity  of  dye-stuffs  also 
lead  to  a  search  for  new  sources  of  supply  of  the  better-known  materials, 
and  many  samples  of  such  products  were  sent  to  the  Imperial  Institute  for 
examination. 

The  name  Braziletto  is  applied  to  several  dye-woods  of  the  West  In- 
dies and  Central  and  South  America  ;  the  Braziletto  of  the  Bahamas  is 
Caesal-pina  bahamensis  ;  that  of  Brazil  is  C.  echinata  ;  that  of  the  Antilles 
is  C.  brasiliensis  ;  that  of  Peru  and  Columbia  is  C.  hi  color  /  that  of  Colombia, 
Venezuela,  Mexico,  Guatemala,  Nicaragua  and  Lower  California  is  Haema- 
hxylon  Brasiletto.  The  name  Brazil  wood  was  originally  applied  to  the 
dye-wood  of  the  East  Indian  tree,  Cacsalpina  Sappan,  now  known  in  com- 
merce as  sappan  wood,  and  was  transferred  to  that  of  the  South  American 
trees  on  the  discovery  of  the  New  World,  the  country  of  Brazil  being  so 
called  on  account  of  the  abundance  of  red  dye-woods  there.  Brazil  wood 
was  at  one  time  largely  used  as  a  dye-stuff  in  Great  Britain,  but  it  was  re- 
placed to  a  great  extent  by  the  West  African  camwood  {Baphia  nitida), 
which  is  still  occasionally  imported.  The  colouring  matter  of  Brazil  wood, 
peach  wood  and  sappan  wood  is  freely  soluble  in  water,  and  it  was  formerly 
used  alone  for  calico-printing  and,  in  conjunction  with  other  dye-woods 
for  dyeing  wool.  The  colours  produced  by  these  woods  are  rather  fugitive. 
Camwood,  with  the  allied  dye-woods,  barwood  (Pterocarpus  Soyauxii), 
of  West  Africa,  and  red  sanders  or  red  sandal  wood  {Pterocarpus  santalinus) 
of  India,  is  used  principally  for  dyeing  wool,  giving  fairly  fast  colours. 
Logwood  is  one  of  the  few  natural  dye-stuffs  that  has  held  its  own  in  com- 
petition with  synthetic  dyes;  it  is  obtained  from  Haematoxylon  campechia- 
uitm,  a  native  to  Mexico  and  British  Honduras,  and  introduced  to  most 
of  the  West  India  islands  and  other  parts  of  the  tropics.     The  chief  c'om- 
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mercial  sources  are  the  Campeachy  and  Yucatan  district  of  Mexico,  Jam- 
aica, British  Honduras,  Haiti  and  St.  Domingo.  Mauritius  has  of  late 
supplied  considerable  quantities  of  log-wood. 

The  manufacture  of  synthetic  indigo  has  been  started  in  the  United 
Kingdom,  the  United  States,  France,  Switzerland,  etc.,  so  that,  after  the 
war  synthetic  indigo  will  compete  vigorously  with  the  natural  product.  In- 
digo is,  however,  an  annual  crop  and  being  cheap  to  grow,  may  probably 
hold  its  own.  The  Imperial  Institute  has  received  for  examination,  sam- 
ples of  indigo  (which  was  of  rather  low  grade)  from  Nyassaland  and  Nigeria, 
as  well  as  an  indigo  plant  from  Natal  (Indigofera  arrecta) .  This  leaves  of  this 
latter  plant  contained  9.4  %  of  moisture  and  0.42  %  of  indigotin  ;  it  was 
judged  to  be  quite  satisfactory  as  a  source  of  indigo. 

A  sample  of  the  roots  of  Indian  madder  (Rubin  cordifolia),  from  South 
Africa,  contained  12.5  %  of  moisture  and  41  %  of  a  matter  extracted  by 
boiling  water  and  which  forms  a  very  good  dye. 

A  small  sample  of  the  lichen  Ncuropogon  melaxanthum  (  [  snea  mela- 
xanthum)  was  sent  from  the  Falkland  Islands.  Tins  lichen  is  considered  by 
some  authorities  as  a  variety  of  Usnea  bar  hat  a.  It  was  found  that  the  li- 
chen could  be  used  for  the  direct  dyeing  of  wool  by  boiling  with  it  for  2  or  3 
hours. 

Coffee  and  tea  from  Uganda.  —  Coffee  is  the  most  important  crop 
grown  on  European  plantations  in  Uganda ;  its  value  as  an  export  is  only 
exceeded  by  that  of  cotton.  In  1915-16  there  were  12  1O2  acres  under 
Coffea  arabica  and  264  acres  under  C.  robusta.  In  addition  coffee  was  inter- 
planted  with  Para  rubber  on  an  area  of  4747  acres.  To  this  should  be 
added  the  plantations  belonging  to  the  various  missions  and  the  10  420  acres 
of  coffee  cultivated  by  natives  in  1916-17.  Most  of  the  coffee  is  grown  in 
the  Buganda  province,  but  rapid  progress  has  been  made  recently  in  the 
Northern  Province.  In  1916-17  the  export  was  48  609  cwt.  worth  £113  939. 
Samples  of  Robusta  coffee  from  the  Government  Plantations,  at  Kampala 
and  Kakuiniro,  had  from  11  to  14  %  of  parchment  and  86  to  89  %  of  beans  ; 
from  156  to  282  beans  were  required  to  fill  a  50  cc.  measure.  These  sam- 
ples were  judged  to  be  of  very  promising  quality. 

Though  Europeans  have  begun  to  cultivate  tea  in  Uganda,  it  is  not  yet 
grown  on  a  commercial  scale.  The  experimental  plots  at  the  Government 
Plantations,  at  Kampala  and  Kaknmiro,  have  given  encouraging  result'-, 
and  in  1915-16  the  Kampala  plot,  planted  in  i<n  1 ,  yielded  135  lb.  of  prepared] 
tea  per  acre.  A  sample  of  Uganda  tea  examined  at  the  Imperial  Institute 
was  found  to  contain  1  [.2%  of  water  and  the  following  percentages  expressed 
on  the  dry  tea  :  •  -  CafTein,  4.7  ;  tannin.  12.8  ;  ash,  (1.2  ;  extract  (after  infu- 
sion for  10  minutes),  32.2.  It  is  thus  rich  in  caffe.n  as  Indian  teas  usually 
contain  only  3.5  to    |.o  "„  and  China  teas  somewhat  less. 

Aromatic  oils  prow  Seychelles.-  -  Besides  Dctm«w  viride,  the  oil  of] 
which  is  used  for  the  extraction  of  thymol  (1).  several  other  species  of  that 
genus  have  been  introduced  into  Seychelles  and  now  occur  in  a  wild  or  semi- 


(i)  See  A'.,  Oct.  1918,  Nu.  1075. 
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wild  state,  e.  g.,  0.  gratissimum ,  known  as  "  Basilic  grandes  fenilles  "  and 
0.  Basilicum,  known  as  "  Basilic  de  France". 

By  distilling  the  whole  shoots  the  former  yielded  o.i  %  of  oil,  and  the 
latter  0.21  %.  Investigations  made  at  the  Imperial  Institute  showed 
that  0.  gratissimum  oil  from  Seychelles  contains  62  %  of  phenols  which 
were  principally  eugenol,  while  that  of  the  same  species  from  the  Ivorjr  Coast 
contains  44  %  of  phenols  which  are  almost  entirely  phenol.  The  oil  of 
Basilicum  from  Seychelles  appears  to  contain  anethole  as  well  as  methyl- 
chavicol  and  thus  differs  from  commercial  sweet  basil  oil.  It  does  not  seem 
likely  that  any  considerable  market  could  be  found  for  basil  oil  from  Sey- 
chelles. 

Ajowan  (Carum  copticum)  SEED  and  thymol.  — ■  The  plant  is  grown  on 
a  commercial  scale  chiefly  in  India,  and  before  the  war  the  seeds  were 
exported  mainly  to  Germany,  where  the  oil  distilled  from  them  was  used  as 
the  principal  source  of  the  antiseptic  thymol.  Since  the  war  the  plant  has 
been  grown  experimentally  in  other  parts  of  the  British  Empire,  including 
Seychelles  and  several  of  the  West  Indian  Islands.  Samples  of  the  seed 
grown  in  Seychelles  and  Montserrat  were  sent  to  the  Imperial  Institute  for 
examination.  Those  from  the  Seychelles  (in  large  part  immature)  yielded 
3.4  %  of  thymol  and  about  9  %  of  oil.  The  others  yielded  3.1  %  of  oil 
of  sp.  gravit}^  at  i5°C.  —  0.925  ;  the  optical  rotation  in  a  100  mm.  tube  was 
+  0.900  and  the  thymol  content  was  54  %  At  Montserrat  the  best  results 
were  obtained  by  sowing  on  November  1  and  harvesting  6  months  after ; 
a  yield  of  1 128  lb.  per  acre  was  obtained.  Ajowar  seed  could  be  grown  suc- 
cessfully in  the  above-mentioned  islands  as  a  source  of  thymol. 

CROPS  AND  CULTIVATION. 
9  -  Climatic  Control  of  the  Morphology  and  Physiology  of  Beets.  —  Shaw,  it.  b,  in      agricdltur 

Sugar,  Vol.  XIX,  Nos.  10-12;  Vol.  XX,  Nos.  1-4  +  10  Figs.  Chicago,  1918.  meteorolo 

Vegetable  growth  and  reproductive  growth.  —  Abundant  food 
and  moisture  together  with  a  high  temperature  favour  vegetable  growth, 
whereas  the  contrary  conditions  stimulate  the  formation  of  the  reproduc- 
tive organs.  From  a  practical  point  of  view  it  is,  therefore,  essential  to 
know  what  external  agents  influence  the  morphological  state  of  the  plants 
grown  so  as  to  favour  the  best  adaptation  to  the  end  in  view,  seed  produc- 
tion or  abundant  vegetable  growth. 

The  most  important  factors  having  a  marked  effect  on  the  growth  are 
meteorological  factors,  especially  temperature,  the  effect  of  which  is  domi- 
nant and  which,  in  conjunction  with  other  more  or  less  closely  correlated 
phenomena  (moisture,  evaporation,  etc.)  makes  up  what  the  author  calls 
the  "  thermal  whole  " .  In  the  investigations  described  by  the  author 
an  analysis  of  the  environment  in  many  sugar  beet-growing  districts  of  the 
United  States  as  well  as  in  the  wild  beet  district  has  made  it  possible  to 
determine  very  exactly  the  effcts  of  climate  on  this  plant,  especially  with  re- 
spect to  seed-production.  The  mother  beets  were  planted  successively  be- 
tween spring,  and  the  season  when  the  gradually  increasing  temperature  had 
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reached  its  maximum.  When  the  moisture  and  food  conditions  are  equal 
the  effect  of  an  increase  in  temperature  is  to  stimulate  physiological 
activity  and,  consequently,  vegetable  growth.  The  later  the  mother  beets 
are  planted,  the  smaller  is  the  percentage  of  fertile  plants,  until  finally  only 
plants  without  floral  branches  remain. 

Effect  of  temperature  on  the  crown  —  In  the  spring  the  aerial 
part  may  develop  in  a  vegetative  sense  or  a  reproductive  sense,  according 
to  the  weather  during  the  first  growing  phases  The  floral  branches  may 
develop  late  even  when  the  plants  have  already  formed  their  first  leaf 
whorls.  In  a  general  way  it  may  even  be  said  that  the  bud  cells  are  capable 
of  reproductive  development  at  any  moment  of  the  growing  period  so  long 
as  growth  is  slow. 

The  necessity  of  a  protracted  period  of  growth.  —  A  more  or 
less  protracted  period  of  restrained  growth  is  necessary  for  the  formation  j 
of  the.  reproductive  organs.  This  is  shown  by  the  two  following  experi-  [ 
ments  :  — 

ist  Experiment.  —  The  mother  beets  were  stored  during  the  winter  at  i 
a  sufficiently  low  temperature  to  prevent  all  growth.    At  the  time  of  plant- 
ing they  were  dry  and  shrunken  so  that  growth  began  late,  when  the  average  | 
temperature  was  above  io°C,   rising   rapidly  during  May-     Consequently, 
as  a  result  of  the  warm  temperature,  growth  was  very  rapid,  resulting  in  | 
the  production  of  a  large  quantity  of  leaves  and  branches  and  few  seeds. 

2nd  Experiment.  —  The  mother  beets  were  stored  during  winter  at 
a  temperature  sufficiently  high  to  permit  of  restrained  growth.  At  the  time 
of  planting  they  were  plump,  and  the  buds  big  and  ready  to  burst.  Imme- 
diately after  the  plants  began  to  grow  while  the  average  temperature  was 
still  low.  The  temperature  during  May  was  lower  than  that  of  the  first 
experiment.  The  result  was  lestrained  growth  of  the  vegetative  organs 
and  good  seed-production. 

To  assure  good  reproductive  growth  of  the  beet  the  mother  beets  must 
be  stored  during  winter  at  a  temperature  sufficiently  low  to  prevent  all 
growth  and  the  temperature  during  the  first  weeks  after  planting  must  be 
low. 

A      REST     PERIOD     NOT     NECECESSARY    TO     DETERMINE    REPRODUCTIVE 

DEVELOPMENT.  —  In  certain  districts,  such  as  those  of  North  America,  a 
rest  period  may  even  prove  harmful  for  the  reasons  already  given.  In  the 
Salt  Rivei  Valley,  Ari/.ona  (where  frosts  are  practically  unknown,  the 
wintei  never  cold  enough  to  stop  all  growth  and  the  conditions  in  early 
s] >riiii<  favourable  to  moderate  growth)  sowing  in  November  gives  a  high 
percentage  of  animal  beets  and  a  good  seed  yield.  Similar  phenomena 
occur  in  the  wild  beet  habitat  in  the  Mediterranean  coastal  district  where 
the  mild  winter  ami  cool  spring  assure  reproductive  growth. 

[nfluENCE  OF  SILO.  -  To  protect  beets  in  North  America  from  the  in- 
jurious effects  of  the  cold  winters  they  must  be  kept  insillos,  care  being 
taken  that  the  temperature  is  similar  to  that  of  the  natural  habitat  of  the 
planl  so  as  to  prevent  complete  stoppage  of  growth.  The  average  tempe- 
rature- of  the  natural  habitat  (Adriatic  district)  from  mid-November  to  the 


AGRICULTURAL  METEOROLOGY  20, 


end  of  March  varies  from  4.50  to  io°C.  In  the  silos  the  temperature  is  above 
4.50  till  December  20,  but  then  decreases  rapidly  till  it  is  sometimes  even 
lower  than  the  surrounding  air.  The  result  is  that  the  period  of  slow  growth 
which  ends  towards  December  20  does  not  suffice  to  assure  reproductive 
development  during  the  following  spring.  It  is,  therefore,  necessary  to 
plant  early  so  that  the  first  stages  of  growth  ma}-  take  place  in  an  envi- 
ronment which  is  not  yet  too  warm. 

Temperature  limit  for  reproductive  development.  —  Experi- 
ments made  in  Salt  Dake  Valley  in  which  beets  were  planted  at  different 
seasons  showed  the  maximum  temperature  limit  for  reproductive  develop- 
ment to  lie  between  10  and  n°C. 

Excess  of  reproductive  development.  —  When  low  temperature, 
scarcity  of  food,  and  other  phenomena  capable  of  lowering  physiological 
activity  act  too  long  on  the  plant,  an  excess  of  reproductive  growth  accom- 
panied by  complete  absence  of  foliage  results,  so  that  the  plant  runs  en- 
tirely to  seed.  As  the  assimilation  is  insufficient  to  assure  the  development 
and  ripening  of  the  seeds  the  yield  is  much  lower.  Disease,  drought,  soil 
sterility,  etc.  may  have  effects  similar  to  those   of  low  temperature. 

Cause  of  the  various  morphological  phases  of  the  beet.  —  The 
phenomena  described  above  make  it  possible  to  explain  satsfactorily  the 
following  phases  : 

1)  The  wild  beet  as  an  annual.  ■ — •  Seedlings  from  seeds  germinating  in 
autumn  are  exposed  to  prolonged  restrained  growth  when  a  mild  winter 
is  followed  by  a  cool  spring.  Growth  is  then  increased  by  the  rise  in  temp- 
erature and  by  showers,  which  favour  the  development  of  the  reproduc- 
tive organs  which  have  already  started  to  grow  during  the  winter  and  be- 
ginning of  spring. 

2)  The  wild  beet  as  a  biennial.  — ■  When,  for  some  reason  or  other,  the 
seeds  do  not  begin  to  germinate  in  autumn  but  only  with  the  first  warm  and 
rainy  days  of  spring,  the  period  of  restrained  growth  is  absent  and  the  plant 
develops  only  leaves  and  sterile  branches.  The  following  winter  .these 
plants  may,  like  annuals,  be  subjected  to  conditions  determining  slow  growth 
which  enables  them  to  produce  fertile  branches  and  ripe  seed. 

3)  The  wild  beet  as  a  seed-bearing  perennial.  —  When  wild  beets  can 
survive  a  certain  number  of  years  (4  to  7)  they  are  exposed  each  winter  to 
conditions  causing  retrained  growth  with  a  resultant  good  seed  yield  in 
summer. 

4)  The  cultivated  beet  as  an  annual.  —  When,  after  sowing  in  April,  the 
weather  remains  cold  for  more  than  a  month  so  as  to  allow  restrained  growth 
of  the  shoots,  many  plants  behave  as  annuals.  Summer  drought,  by  retard- 
ing growth,  also  causes  a  high  percentage  of  annuals. 

5)  The  cultivated  beet  as  a  biennial.  —  a)  ist  phase  :  —  Date  sowing  in 
rich  soil  ;  as  there  is  no  period  of  restrained  growth  the  development  of 
the  plant  is  purely  vegetative. 

b)  2ND  phase.  • —  The  beets  are  stored  in  the  silo  during  winter  and 
if  the  conditions  given  above  are  observed,  they  will  produce  much  seed 
the  following  summer. 
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6)  The  cultivated  beet  as  an  unfruitful  biennial.  —  In  many  districts  of 
the  United  States  the  passage  from  winter  to  summer  is  too  sudden,  making 
the  second-year  plants  bad  seed-producers. 

7)  The  cultivated  beet  as  a  seed-bearing  or  unfruitful  perennial.—  Peren- 
nial seed-bearing  beets  may  be  obtained  by  keeping  the  mother-beets  in 
the  silo  from  winter  to  winter,  and  unfruitful  perennials  by  growing  them 
in  a  hot  house. 

Commercial  production  of  sugar  beet  seeds.  —  Sterility  of  mother 
beets  causes  considerable  loss  annually  in  the  greater  part  of  the  United 
States  and  the  south-west  of  Russia.  In  these  districts  the  temperature 
rises  suddenly  at  the  beginning  of  spring,  thus  preventing  any  period  of  re- 
strained growth.  To  avoid  such  loss  the  temperature  in  the  silos  must  be 
controlled  and  the  mother  beets  planted  as  early  as  possible  in  spring,  even 
at  the  risk  of  incurring  damage  from  frost.  On  the  other  hand,  the  temp- 
erature of  Utah,  U.  S.  A.  and  Prag-Vienna,  Austria,  is  similar  to  that  of  the 
habitat  of  the  wild  beet.  The  relatively  mild  winter  does  not  completely 
arrest  growth  and  allows  the  beets  to  be  planted  very  early  in  spring.  Loss 
from  sterility  is,  thus,  very  rare  in  these  districts. 

Biochemical  causes  of  reproductive  and  vegetatve  growth.  — -I 
These  are  not  yet  definitely  known.     When  conditions  favour  reproductive 
growth  the  cells  of  the  growing  points  contain  much  glucose  and  no  starch. 
When  there  is  a  tendency  towards  vegetative  growth  these  conditions  are 
reversed. 


10  -  Investigations  into  Soil  Acidity,  in  the  United  States.  1.  Allison,  f.  E.  and 
Cook,  R.  C,  The  Effect  of  Ammonium  Sulphate  on  S  >U  Acidity,  in  Soil  Science,  Vol 
III,  No.  6,  pp.  507-512  +  1  Fig.  Baltimore,  June,  1917.  —  IT.  NOYES,  II.  A.  and  YODER, 
L-  (Purdue  University,  Agricultural  Experiment  Station,  Lafayette.  Indiana).  Carbonic 
Add  Gas  in  Relation  to  Soil  Acidity  Changes,  Ibid,  Vol.  V,  No.  2,  pp.  151-159  + 
3  Pigs.  +  Bibliography  of  6  Publications,  February,  1918.  —  III.  Trtjog,  E.  (Dept.  d 
Soils,  Agricultural  Experiment  Station,  University  of  Wisconsin),  .Soil  Acidity:  1)  Its  Re- 
lation to  the  Growth  of  Plants,  Ibid.,  Vol.  V,  No.  3,pp.  1  <^i-iQ5  +  Bibliography  of  49  PiUJ 
lieations,  March,  1918.  —  IV,  White,  J.  W.  (Associate  Professor  ol  Experimental  Agroifc 
omy,  Pennsylvania  State  College,  Agricultural  Experiment  Station),  Soil  Acidity  a; 
[nfluenced  by  Green  Manures,  in  the  Journal  of  Agricultural  Research,  Vol.  XIII,  No 
Pp.  171-107.  Wahington,  April  15,  101S. 

I.  -  -  EFPECT  (>F  AMMONIUM  SULPHATE  ox  SOU.  ACIDITY.  —  It  is  well 
known  that  this  manure  increases  the  acidity  of  the  soil  to  such  an  extent 
that,  in  extreme  cases,  it  prevents  ciop  growth.  The  author  undertook 
t'>  determine  :■  i)  this  increase  in  acidity  ;  2)  the  effect  of  removing  part 
of  the  added  nitrogen  by  means  of  crops.  The  soils  used  were  :  —  i  nearly 
pure  quartz  sand,  i  sand,  i  sandy  loam,  2  loams,  ami  1  clay.  All  wen 
acid  except  the  third.  The  experiments  were  earned  out  hi  greenhouses 
in  series  of  |  pots,  each  ho1  ding  2.5  lb.  of  soil  i  gm.  of  superphosphate 
-)-  1  gm.  <>f  potassium  sulphate.  Half  of  the  pots  also  received  0.5  gm.  o) 
ammonium  sulphate.  (  >ne  of  each  of  the  treated  ami  untreated  pots  waif 
planted  to  buckwheat.  At  the  end  of  every  three  months  a  further  0.5  gnu 
of  ammonium  sulphate  was  added  till  -'gm.  in  all  had  been  iuven 
Throughout  the  whole  experiment  four  crops  were  grown. 
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Results.  —  At  the  end  of  a  year  there  was  little  difference  in  the  in- 
crease of  acidity  in'the  different  soils  without  ammonium  sulphate  whether 
cropped  or  fallow.  The  smallest  increase  occurred  in  the  quartz  sand  and 
the  greatest  in  the  loam,  but  there  was  no  relation  between  this  increase  and 
the  texture  of  the  soil. 

In  the  soils  with  ammonium  sulphate  the  increase  in  acidity  was  much 
greacer  than  in  the  former  (control)  pots.  The  partial  removal  of  nitrogen 
in  the  crops  decreased  appreciably  the  acidity  of  the  quartz  sand  and  cloy 
soils,  increased  it  in  the  loam  soils,  and  left  it  practically  the  same  in  the 
other  three.  The  average  increase  in  acidity  in  the  soils  used  (excluding 
the  quartz  sand)  was  4  140  lb.  of  calcium  oxide  per  3  000  000  lb.  of 
uncultivated  soil,  and  4  240  lb.  in  soil  which  had  yielded  four  crops  of 
buckwheat. 

The  increase  in  acidity  produced  by  100  lb.  of  ammonium  sulphate  cor- 
responded, on  an  average,  to  80  lb.  of  calcium  oxide. 

II.  —  Carbonic  acid  in  relation  to  soil  acidity  changes.  —  These 
investigations  aimed  at  determining  the  effect  of  applying  COa  to  soil  on 
the  acidity  of  the  soil  itself  and  of  the  plants.  Paraffined  Wagner  pots, 
each  containing  an  equal  weight  of  soil  mixed  with  manure  and  lime  were 
kept  at  a  uniform  degree  of  moisture  and  small  pepper  plants  {Capsicum'  an- 
nuum  var.  abbreviatum)  transplanted  into  them.  There  were  five  series  of 
nine  pots  each,  three  without  any  CCX,  three  into  which  C02  was  bubbled 
through  the  soil  during  8  hours  daily,  and  three  receiving  a  constant 
stream  of  C02.     There  were  also  two  control  pots. 

Results.  —  Under  greenhouse  conditions,  keeping  the  water-holding 
capacity  of  the  soil  one  half  satisfied  inuieased  lis  acidity. 

Under  the  same  conditions,  except  that  the  soil  was  cultivated,  acidity 
also  increased,  but  this  increase  varied  with  the  amount  of  lime  and  other 
fertilisers  added. 

The  application  of  C02  to  cultivated  soil  which  had  been  either  only 
limed  or  both  limed  and  fertilised,  increased  its  acidity. 

Conclusions.  —  These  results  tend  to  confirm  the  chemical  theories 
of  the  nature  and  causes  of  soil  acidity. 

The  difference  in  the  reaction  of  the  soil  tested  to  a  neutral  salt  of  a 
strong  acid  or  a  strong  base  (potassium  nitrate)  after  the  various  treat- 
ments, seems  to  show  the  acidity  of  the  soil  to  depend  on  hydrolytic  mass 
action  phenomena. 

IT1  —  Soil  acidity  in  its  relation  to  plant  growth.  —  The  ques- 
tion is  first  discussed  generally  and  49  publications  on  soil  acidity  reviewed. 
From  the  data  obtained  from  various  sources  the  author  has  compiled  the 
appended  table  showing  the  relation  between  the  lime  requirement  of  var- 
ious plants  and  their  response  to  the  liming  of  acid  soils,  or,  their  capacity 
to  grow  in  acid  soil. 

Conclusions.  ■ — ■  The  amount  of  lime  to  be  applied  in  practical  agricul- 
ture depends  on  :• —  1)  the  lime  requirement  of  the  crop  grown  ;  2)  the  acidity 
of  the  soil ;  3)  the  fertility  of  the  soil.  The  lime  requirement  of  a  plant  is 
subjected  to  the  following  factors  :  —  1)  lime  content  of  the  plant,  2)  rate 
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Data  on  the  lime  content  and  requirement  and  feeding  power  for  lime  of  culti- 
vated plants,  their  response  to  liming  or,  reciprocal  capacity  to  grow  on 
acid  soil. 


L,ime  in  plants  analysed 


I'luut 


State 

or  portion 

of   plant 


L.EGDMINOSAE  : 

Alfalfa  (Medicago  sativa)    .    .    . 
Sweet  clover  KMehlotus  alba/   . 
Red  clover  (Trifolium   pratense) 
Mamrnoth  clover  (T.  medium 
Alsike  clover  (T.  hybrUum)  .  .  . 
Crimson  clover  {T.  incarnatum) 
White  clover  (7".  repens)  .    .    . 
Japanese  clover  (Lespedeza  striata) 
Hean  {Phaseolus  vulgaris)  .   .    . 
Cow  pea  (I'igna  unguiculala)  .    . 
Lupin,  blue  (Lupinus  hitsutus)  . 
Pea,  garden  (Pisitm   sativum)   . 
Peanut  (Arachis  hypogaea).   .    . 
Soybean  (Glycine  hispida)  .   .    . 
Serradclla  (Ornithopus  sativus)  . 
Vetch,  common  (Vicia  sat  ha)  . 


Cereals: 

Barley  {Hordeum  sativum)  .... 
Buckwheat  [Fagopyrum  esiulentum) 

Maize  (Zea  Mays) 

Oats  (Arena  sativa) 

Rice  ,Oryza  saliva 

Rye  iSccalc  cercale) 

Wheat  {Triticum  vulgare)   .... 

Hay  and  pasture  grass]  s; 

Italian  rye-grass  (Lolium  italic  urn) 
Johnson  gra;s  (Sorghum  halepa;  i 
Kentucky  blue  grass  (Poa  praten- 

sis( 

Meadow  fescue  (Festuca  pratensis) 

Millet 

Orchard  grass  (Dactylis  glonin 
Perennial    rye  grass    (Lolium    pe- 

renne) 

Kedtop  (Agrostis  vulgaris).   .    .    . 
Timothy  [Phleum  pratense)   .    .   . 

PlBRB   i  Bl  IPS 

Cotton  [Gossypium  hirsutum).  .   . 

l-'lax  iLinuni   usilulr.  imurn)  .    .    . 

Hemp  (Cannabis  sativa) 


in    (lower 

hay 
in    flower 


vines 
hay 
hay- 
vines 
vines 
hay 
in    flower 
green  plant 


before  flowering 
in   flower 
»         » 
before  flowering 

whole  plant 
before  flowering 
before  II  iwering 


hay  stage 


i;   VII  1  DING    i  ROP8  : 


Sugar  be'  I  ulfart  ).  .    .    .  , 

Sweet  IOTggum(SorfftfMI  m/'.w/e.vai 

Uutn) 

Bugai    cane   [Saceharum   officina- 
rum) 
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whole  plant 

I 

leaves 
root 

w  hole  plant 

whole  plant 
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Data  on  the  lime  content  and  requirement  and  feeding  power  for  lime  of  cul- 
tivated plants,  their  response  to  liming  or,  reciprocal  capacity  to  grow  on 
acid  soil  (contd.) 
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of  growth  of  the  plant,  3)  feeding  powe/  of  the  plant  for  lime,  dependent  on 
(/)  extent  and  character  of  root  system,  b)  internal  acidity  of  roots,  c)  ex- 
eretion  of  carbonie  acid  by  the  roots. 

By  comparing  the  figures  uiven  in  the  table,  especially  those  expressing 
the  lime  requirement  of  the  different  plants,  with  those  representing  their 
capacity  to  grow  in  acid  soils,  a  confirmation  will  be  found  of  the  theory 
that  the  chief  disadvantage  of  the  acidity  of  the  soil  is  that  it  prevents  the 
plants  (especially  those  requiring  much  lime, "but  absorbing  it  with  a  cer- 
tain amount  of  difficulty)  from  drawing  this  base  from  the  soil  quickly 
enough  to  satisfy  their  requirements.  These  considerations  are  important 
in  devising  a  practical  and  rational  liming  system. 

I\  .  Son.  acidity  as  influenced  Bv  green  manures.  -  The  in- 
vestigations deal  with  the  effect  on  the  acidity  of  the  soil  of  applications  of 
organic  matter  (green  and  poultry  and  barnyard  manures)  to  an  aciel  soil 
from  plots  fertilised  with  ammonium  sulphate  for  several  consecutive  years. 
With  lots  of  soil  of  500  gm.  each  were  mixed  either  finely  cut  plants  for  green 
manure  {  soybean,  Canada  field  pea,  sweet  clover,  alfalfa,  red  clover,  hairy 
vetch,  wheat,  rape,  oats,  maize,  rye,  timothy,  redtop,  sorrel),  or  barn- 
yard or  poultry  manure,  in  quantities  corresponding  to  10  gm.  of  dry  mat- 
ter. These  mixtures  were  put  in  large  jars  and  kept  in  the  open  for  two 
months  and  then  in  a  room,  the  optimum  moisture  content  being  maintain- 
ed throughout  the  nine  months  of  the  experiment. 

Results.  ■ —  During  the  first  two  weeks  the  lime  requirement  of  these 
mixtures  decreased  by  about  one  half,  whereas  that  of  the  control  lots  did 
not  change.  An  increase  in  the  lime- requirement  was  then  observed  which 
subsequently  greatly  exceeded  that  of  the  soil  at  the  beginning.  At  the 
same  time  the  nitric  nitrogen  content  increased  continually  till  it  was  double 
that  of  the  control  lots.  This  increase  in  nitrogen  alone  is  not  sufficient 
to  account  for  the  increase  in  the  lime  recmirement. 

Similar  experiments  made  with  the  same  green  manures  previously 
dried,  gave  the  same  results,  except  that  the  changes  were  lower. 

Analyses  showed  that,  at  the  end  of  the  experiment,  the  soils  with  green 
inanuie  contained  more  organic  matter  than  soils  without  this  fertiliser. 
although  quite  three-fifths  of  the  vegetable  matter  added  had  disappeared 
during  the  experiment,  the  remainder  having  formed  humus  soluble  in 
dilute  alkalis.  The  plants  added  in  a  dry  condition  were  as  decomposed 
as  those  added  when  green.  The  lots  with  stable  or  poultry  manure  always 
contained  more  nitric  nitrogen  than  the  controls. 

(  onclusion  In  an  acid  soil,  such  as  that  of  the  experiment,  fresh 

0  en  manure  decreases  the  acidity  when  first  dug  in,  but  increases  it  later. 
Nitrification  1  under  favourable   temperature,    moisture,    and    aera- 

tion conditions  and  the  nitric  nitrogen  content  of  the  soil  increases,  in  spite 
cidity.     The  increase  in  acidity  is  not  due  or  largely  so,  to  nitrifica- 
to  depend  on  the  organic  matter  added   or  its   Eermented 
residue,     though    the    experiments   gave    no   exact    indications   on    this 
subjed . 
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11  -  On  the  Actual  Number  of  Bacteria  in  the  Soil.  —  bright,  j.  and  conn,  h.  j.  (Scien- 

tific Proceedings  of  the  Ssciety  of  American  Bacteriologists)  in  Abstracts  0)  Bacteriology, 
Vol.  II,  No.  1,  Baltimore,  1918. 

For  years  soil  bacteriologists  have  been  trying  to  find  some  satisfactory 
method  for  determining  the  actual  number  of  bacteria  in  the  soil.  On  ac- 
count of  the  obvious  weaknesses  of  the  plate  method  a  more  accurate 
method  is  desired.  The  chief  difficulties  of  the  plate  method  are  ; —  first,  that 
many  types  of  soil  organisms  will  not  grow  on  the  ordinary  nutrient  media, 
and  second,  that  groups  of  many  individuals  are  often  recorded  as  single 
organisms.  A  microscopic  method  of  counting  has  recently  been  devised 
which  eliminates  these  sources  of  errror  but  introduces  other  possible 
sources,  e.  g\,  dead  organisms  may  be  counted  if  the}-  take  the  stain  ;  small 
organisms  may  be  overlooked  owing  to  the  presence  of  masses  of  organic 
matter  which  may  shield  them  from  view,  and  particles  of  organic  matter 
in  the  soil  may  take  the  stain  and  thus  be  counted  as  organisms. 

A  series  of  experiments  has  been  carried  out  which  indicates  that  :  - 
1)  The  plate  count  ot  normal  soil  is  generally  much  lower  than  the  correspond- 
ing microscopic  count  ;  2)  the  plate  count  of  sterilised  soil  re-inoculated  with 
pure  cultures  of  known  soil  organisms  is  much  higher  than  the  microscopic 
count  in  the  cases  of  two  of  these  organisms  which  are  very  small,  and  lower 
than  the  microscopic  count  in  the  case  of  another,  larger  organism  ;  3)  the 
normal  flora  is  almost  entirely  disintegrated  by  the  heat  of  sterilisation  ; 
4)  there  is  a  partial  correlation  between  the   plate  and   microscopic  counts. 

In  short,  wherever  the  organism  has  been  known  to  grow  on  the  plates 
tin  plate  count  has  been  as  high  or  even  higher  than  the  microscopic 
count.  The  reason  why  the  microscopic  count  in  normal  soil  is  so 
much  higher  than  the  plate  count  is  because  many  of  the  organisms  in 
soil  do  not  grow  upon  the  common  nutrient  media.  As  regards  the  actual 
number  of  bacteria  in  soil,  it  seems  reasonable  to  assume  that  there  may  be 
5,  10,  or  even  20  times  as  many  organisms  in  normal  soil  as  is  shown  by  the 
plate  method. 

12  -  Isolation  and  Study  of  Nitrifying  Organisms.  —  Gibbs,  w.  m.  and  Fred,  e.  b. 

(Scientific  Proceedings  of  the  Society  of  American  Bacteriologists), in  Abstracts  of  Bacter- 
iology, Vol.  II,  No.  1,  p.  1.  Baltimore,  1908. 

The  purpose  of  this  study  was  the  isolation  of  the  nitrifiying  organisms 
from  three  widely  different  types  of  soil : —  a  light  coloured  upland  silt,  neutral 
in  reaction,  a  light  coloured  silt,  acid  in  reaction,  and  a  black  garden  soil 
having  a  large  amount  of  organic  matter,  neutral  in  reaction.  Liquid  cul- 
ture media  containing  ammonia  nitrogen  for  the  use  of  the  nitrite  formers, 
and  similar  media  containing  nitrite  nitrogen  for  the  use  of  the  nitrate  form- 
ers, were  inoculated  separately  with  these  soils.  Of  the  different  sources 
of  ammonia  and  nitrite  nitrogen,  ammonium  sulphate  and  sodium  nitrite 
gave  the  most  rapid  oxidation. 

During  the  two  and  a  half  years  that  this  investigation  has  been  under 
way,  the  ammonia  oxidising  organisms  of  the  neutral  field  soil  have  been  car- 
ried through  46  enrichment  cultures  those  of  the  acid  soil,  51  enrichments, 
and  those  of  the  garden  soil  38.   Enrichments  of  the  nitrite  oxidising  organ- 
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isms  of  the  different  soils  were  obtained  in  a  similar  way.  In  the  ease  of 
the  Nitrosomonas,  the  average  time  required  for  oxidation  of  the  ammon- 
ium sulphate  was  seven  days,  and  for  oxidation  of  the  sodium  nitrite  about 
six  days.  All  attempts  to  secure  pure  cultures  of  the  nitrifying  organisms 
by  means  of  enrichment  cultures  and  high  dilutions  failed.  The  total 
number  of  nitrifying  bacteria  increased  with  the  number  of  enrichment 
cultures,  while  at  the  same  time  this  process  was  accompanied  by  a  gain 
in  the  number  of  contaminating  forms,  a  small  coccus  and  a  rod  which 
occured  in  great  numbers,  both  in  enrichment  cultures  and  011  plates  of 
washed  agar  or  silicic  acid  jelly. 

For  isolation,  washed  agar  and  silicic  acid  jelly  gave  the  best  results. 
Colonies  formed  on  these  media  were  too  small  to  be  picked  off  by  ordinary 
means  and  a  modification  of  the  Barber  method  was  used.  A  small  strip  of 
the  agar  or  jelly  was  removed  to  a  thin  glass  slide  inverted  on  the  moist 
chamber  under  the  microscope,  and  the  desired  colony  located  and  re-j 
moved. 

Colonies  isolated  in  this  manner  were  grown  in  the  same  kind  •  >i 
liquid  media  used  in  the  beginning  of  the  experiment.  It  was  found! 
more  difficult  to  isolate  Nitrosomonas  than  Niirohacter  organisms.  In  pure! 
culture  these  organisms  may  be  cultivated  for  a  long  period  of  time| 
without  any  loss  of  power  to  oxidise  ammonia  or  nitrite  nitrogen.  The| 
source  of  these  nitrifying  bacteria  apparently  had  no  effect  on  their  charac- 
teristics, since  the  morphology  and  physiology  of  the  organisms  obtained) 
from  the  three  different  soil  types  were  the  same. 

13  -  Effect  of  Carbon  Dioxide  Gas  on  Bacterial  Numbers,  Ammonification,  and  Ni-[ 
triflcation.  — Moves,  A.  and  yoder.  L.  (Scientific  Proceedings  of  the  Society  of  America^ 

]}  icteriologists),  in  Abstracts  of  Bacteriology,  Vol.  II,  No.  1,  p.  3.  Baltimore,  191 8. 

In  a  greenhouse  experiment  seedlings  were  subjected  to  carbon  dioxidej 
gas  treatments  over  a  period  of  9  months.    The  pots  in  a  first  series  received 
no  carbon  gas  treatment,    those  in  a  second  series  received  carbon  dioxide 
gas  treatments  at  the  rate  of  640  cc.  per  hour  per  pot  for  eight  hours  eacl 
day,    while  those  in  the  third  series  received  carbon  dioxide  gas  treatment! 
at  the  rate  of  640  cc.  per  hour  per  pot  continuously.     Bacteriological  testa 
were  made  at  the  end  of  the  investigation  using  samples  of  the  unaerate* 
soil  directly  from  the  pots. 

The  results  of  these  tests  are  given  in  the  following  table  : — 

1  n  in 

Noearbondi-  Eight    hours  Continuous 
oxide  treat-    carbon  di-o-    carbon  di-o- 
ment  xide    tieat-    ride    treat- 

ment ment 

B  i.i,  rial  numbi  1  \  aftei  (    Air      too. 

days  incubation    f    Hydrogen      1 

Amtn.onifica.tion     coo.o 

xitr.it'     In  soil  i>  fori   incubation 1 1 

Nitrates  in  soil  after  Incubation 100. 
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14  -  The  Potassium  Requirement  of  Nitrogen-fixing  Bacteria.  —  Koch,  g.  p.,  in  Soil 

Science,  Vol.  V,  No.  3,  pp.  319-224  +  Bibliography  of  :o  Publications.  Baltimore,  March, 
T018. 

It  has  been  shown  that  potassium  is  one  of  the  inorganic  cations  essen- 
tial to  nitrogen-fixing  bacteria.  The  author  attempted  to  determine  the 
extent  to  which  potassium  constitutes  this  essential  factor  imder  experi- 
mental conditions  of  physical  control.  For  the  experiments  were  used  pep- 
tone cultures  to  which  were  added  salt  mixtures  in  varying  proportions. 
These  were  compared  with  cultures  in  which  the  salt  mixture  contained  no 
potassium  and  control  cultures  of  peptone  only. 

The  results  of  the  experiment,  show  potassium  to  be  necessary  to  the 
development  and  activity  of  Bacillus  subtilis.  If  the  amount  of  potassium 
present  is  not  sufficient  for  the  tacteria  the  magnesium  sulphate  and  calcium 
phosphate  contained  in  the  salt  mixture  have  no  influence  and  cannot  be 
utilised  by  B.  subtilis.  The  addition  of  0.24  mgm.  of  potassium  in  excess  of 
the  0.10  mgm.  already  present  in  the  100  cc.  of  the  dialysed  peptone  solu- 
tion represents  the  amount  of  peptone  required  for  the  maximum  develop- 
ment and  activity  of  B.  subtilis  ;  the  addition  of  two  and  a  half  or  five  times 
this  quantity  does  not  increase  the  activity  of  the  bacterium.  It  should 
be  noted  that  when  the  same  proportion  is  maintained  among  the  consti- 
tuants  of  the  salt  mixture  but  the  total  concentration  reduced  from  0.10  to 
0.09  atmosphere,  the  formation  of  ammonia  from  peptone  by  B.  subtilis  is 
not  affected. 

15  -  The  Non  persistence  of  Baeterio  toxins  in  the  Soil  (i).  — Hutchinson,  h.  b.,  and 

Thaysen,  A.  C,  in  The  Journal  of  Agricultural  Science,  Vol.  IX,  Pt.  1,  pp.  43-62  +  10 
Tables.  Cambridge,  August,  1918. 

As  soil  contains  a  considerable  bacterial  flora  and  is  the  seat  of  num- 
berless bacterial  changes,  it  may  be  supposed  that  bacterial  toxins  form  in 
it.  This  is  one  of  the  most  important  problems  of  soil  bacteriology,  as  any 
depression  of  cell  growth  due  to  bacterial  toxins  must  result  in  a  limited 
plant  production.  Of  recent  years  different  workers  (Russell,  Greig 
Smith,  etc.) ,  have  claimed  to  have  proved  experimentally  the  presence 
of  bacterial  toxins  in  the  soil  through  subjecting  to  heat  soil  extracts  in- 
oculated with  a  pure  culture  of  Bacillus  prodigiosus.  Counting  the  bacteria 
after  a  short  period  of  incubation  showed  the  fertility  of  the  extracts  to 
have  been  greatly  increased.  Many  objections  to  these  results  were  raised, 
the  chief  one  being  that  the  workers'  conclusion  assumed  ipse  facto  that  all 
substances  exercising  an  unfavourable  influence  on  the  development  of 
the  bacteria  (in  comparative  samples  not  treated  by  heat)  are  bacterial 
toxins,  and,  in  addition,  that  the  various  methods  of  sterilising  the  soil 
(heat,  antiseptics)  decompose  or  destroy  the  toxins  supposed  to  be  in 
the  soil. 

The  authors  have  again  studied  this  question,  using  seven  different 
soils.     They  proved  that : 


(1)  See  also  R.  Sept.,  191 7,  No.  795.  (Ed.) 
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1)  The  extracts  of  untreated  soil  varied  greatly  in  their  suitability 
to  the  growth  of  the  test  organism  (B.  prodigiosus)'. 

2)  Treating  the  soil  extracts  with  heat  (which,  according  to  the  pre- 
ceding hypothesis,  should  have  destroyed  the  bacterial  toxins)  invariably 
reduced  the  number  of  bacteria  still  further. 

3)  Soil  extracts  treated  with  antiseptics  (which  are  not  supposed  to 
destroy  the  toxins)  were,  on  the  whole,  more  favourable  to  bacterial  growth 
than  those  of  untreated  soils.  It  had  been  objected  that  previous  workers 
(RUSSELL,  GrEIG  Smith)  had  used  in  their  investigations  a  bacterium 
rarely  found  in  soil  (B.  prodigiosus).  The  authors,  therefore,  inoculated  soil 
extracts  which  had  proved  least  favourable  to  the  growth  of  B.  prodigi 
with  a  micro-organism  belonging  to  the  typical  bacterial  flora  of  the  soil  - 
B.  fhtorescens  liquefaciens.  Xo  toxic  symptoms  were  observed,  on  the 
contrary,  abundant  growth  resulted. 

Conclusions.  --Exceptional  results  which  do  not  agree  with  those 
of  the  authors  (one  case  only  in  their  investigations)  must  be  accepted  with 
reserve  when  they  concern  a  bacterium  foreign  to  the  common  bacterial 
flora  of  the  soil,  such  as  B.  prodigiosus.  At  present  it  cannot  be  affirmed 
that  bacterial  toxins  take  part  in  the  partial  sterilisation  of  soil. 

16  -  Sampling  Field  Plots  for  Bacterial  Analysis.  —  1.  Noyes,  h.  a.    (Scientific  Pro- 
ceedings  of  the  Ssciety  of  American  Bacteri  |,  in  Abstracts  of  Bacteriology,  VI 

II,  No.  1,  p.  3.  Baltimore,  1918.  —  II.  Noyes,  H.  A.  and  Voight,  E.,  Ibid.,  pp.  3-4I 
I.  -  -  Method  of  taking  soil  is  for  bacteriological  analysis.  —  In  t 

ing  soil  samples  for  moisture  and  chemical  work  from  experimental  plots 
many  investigators  take  a  large  number  of  samples,  mix  them, and  analyse 
the  resultant  mixture.  Other  investigators  select  a  number  of  spots  that 
are  apparently  representative  of  the  soil,  the  crop,  and  the  treatment  under 
study  and  analyse  each  sample  individually.  This  latter  method  bri 
out  the  variations  at  the  spots  studied  and  subsi  samplings  from  these 

same  spots  vary  mainly  as  the  fertilisation,  cropping,  and  the  cultural  prac 
tices  tend  to  increase  or  decrease  variations. 

In  bacteriological  work  it  is  not  feasible  to  take  the  large  number  of  sarri 
pies  that  would  be  nee  0  that  the  analysis  of  a  mixture  might  fal 

within  the  limits  of  experimental  error.  The  most  satisfactory  method  is 
1"  select   for  bacteriological  study  those  spots  which  show  uniformity  iu 

■  hemical  tests.  Samples  are  taken  a1  regular  intervals,  care  being  taken  not 
to  sample  where  the  previous  sample  has  impaired  the  cultural  practice  un- 
der investigation.     The  samples  are  analysed  individually  and  the  cha 

in  the  differences  between  samples  is  studied  in<  isely  than  the  cha 

in  plot  averages.  The  following  correlations  are  apparent :  •  1)  results 
can  1).-  correlated  with  differ*  nces  in  the  aeration  pf  the  plots  more  than  with 

■  <ii\   othei   fa  :tor;  cur  where  there  is  uniforrq 
avera          nkifig  oi  theplao   sampled;    ;)  where  a  cultural  practice  or  f< 
liser  treatmenl    is  changing  the  organic  r  in  the  soil  the  change 

in  the  same  direction  on  all  spots  chosen  by  this  method. 

[J.       Weight  of  Field  Soil  Net   ssary  to  be  taken  foi  Bacterial    inalysis. 
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As  soils  are  not  composed  of  equal  sized  particles  or  of  particles  of  the 
same  material,  a  small  sample  of  soil  is  not  representative.  These  factors 
make  it  obvious  that  no  two  samples  of  soil  are  exactly  alike.  If  the  size 
of  the  portion  of  soil  taken  for  analysis  is  decreased  beyond  a  certain  point 
a  small  proportion  of  the  larger,  rocky  particles  must  necessarily  account 
for  a  larger  percentage  of  the  weight  and  cut  down  the  area  of  the  soil  particles 
in  the  sample  taken.  If  air-dry  samples  could  be  used  the  aliquot  required 
to  be  representative  would  be  smaller  than  that  required  from  a  moist 
field  sample.  It  has  not  been  proven  advisable  to  use  air  dry  samples  and 
so  aliquots  of  the  moist  field  soil  are  used. 

Among  those  things  which  make  a  large  portion  of  field  soil  necessary 
are  : 

1)  Since  tests  for  moisture  determinations  onasilty  clay  soil,  taking 
aliquots  from  the  sample  jars  as  they  came  from  the  field,  required  10  gm. 
portions  to  have  the  duplicates  check  regularly  to  0.1  of  1%,  and  since  tests 
with  a  coarse  sandy  soil  have  shown  that  it  is  necessary  to  use  as  much  as 
30  gm.  to  get  reliable  moisture  checks,  and  further  since  the  bacteria  must 
be  distributed  in  the  sample  more  or  less  relative  to  the  internal  surface  and 
composition  of  the  sample,  we  are  forced  to  conclude  that  it  would  take 
larger  portions  of  soil  to  get  good  bacteriological  results  than  it  would  for 
good  moisture  results. 

2)  Where  the  ground  is  covered  with  plants  and  their  roots  are  in- 
corporated in  the  surface  soil,  it  is  evident  that  a  large  sample  must  be  tak- 
en to  represent  the  soil. 

3)  When  the  soil  is  frozen  it  is  harder  to  mix  the  samples  and  a  large 
aliquot  must  be  taken  to  overcome  inaccuracies  in  attempts  at  mixing. 

The  amounts  of  soil  used  by  investigator's  were  noted  to  be  so  differ- 
ent that  a  questionnaire  was  sent  out  to  different  investigators  to  ascer- 
tain the  amounts  of  soil  taken  for  bacteriological  examination  in  different 
laboratories. 

The  questionnaire  included  other  materials  than  soil  and  the  following- 
questions  were  asked  : 

1)  How  many  grammes  or  cubic  centimetres  of  the  materials  would 
you  use  ? 

2)  How  much  sterile  water  would  you  put  this  amount  of  material 
with  to  make  the  first  dilution  ? 

From  the  data  reported  it  is  evident  that  there  is  no  agreement  among 
different  investigators  as  to  the  amount  of  soil  to  use.  Investigations  made 
by  the  writers  warrant  the  following  conclusions  : 

1)  More  than  50  gm.  of  fresh  field  soil  has  not  been  found  to  increase 
agreement  between  triplicate  tests  ;  less  than  40  gm.has  caused  large  var- 
iations with  some  soils  and  less  than  25  gm.  of  fresh  field  soil  has  not  been 
found  satisfactory. 

2)  The  standard  adopted  by  the  writers  is  50  gm.  of  field  soil  mixed 
with  20  cc.  of  sterile  distilled  water  to  make  the  first  bacterial  dilution. 
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17  -  Preliminary  Note  on  Soils  Intended  for  Tea-Growing  in  Java  and  Sumatra.  — 

Dkuss,  J.  B.,  in  the  Mededeelinqen  van  het  Proej station  voor   Thee,  No.LV,  pp.   1-38 

+  figs.  Batavia,  1918. 

The  author  culls  attention  to  the  insufficiency  of  chemical  analysis 
alone  for  determining  the  cultural  value  of  land.  The  use  of  mechanical 
analysis  and  ATTERBERG's  method  (1)  together  with  the  usual  chemical 
analysis  give  more  satisfactory  results. 

A  brief  description  is  given  of  the  various  analytical  methods.  The 
method  described  by  Mohr  was  used  for  the  mechanical  analysis.  In  India 
only  6  fractions  are  made  instead  of  10  as  at  Java.  But  the  results  obtain- 
ed can  be  compared  if  some  of  the  fractions  obtained  at  Java  are  united. 
So  far  ATTERBERG's  figures  have  not  given  any  noteworthy  results,  but  the 
available  data  is  insufficient.  The  author  briefly  describes  the  changes  tak- 
ing place  in  the  soil,  using  Mohr's  study  on  Javanese  soils  as  a  basis.  At- 
tention is  directed  to  the  lower  black  layer  found  here  and  there  which  is 
completely  sterile  in  spite  of  its  fine  black  colour  ;  it  is  probably  an  old 
layer  of  humus  buried  under  volcanic  ash  during  an  eruption. 

•Some  of  the  results  obtained  are  examined  in  detail.  On  grouping 
the  soils  analysed  in  a  triangle,  it  is  seen  that  all  the  easy -working  soils  are 
together  in  one  of  the  angles,  the  soils  hard  to  work  being  found  in  the  oppos- 
ite angle.  It  is  remarkable  that  the  Sumatra  tea  soils  form  an  entirely 
H-uarate  group  ;  they  are  rich  in  feldspar  and  quartz. 

In  conclusion  the  author  sums  up  data  on  the  presence  of  toxins  in 
the  soils  and  suggests  that  no  alarm  need  be  felt  as  the  researches  so  far 
carried  out  have  given  results  that  are  not  at  all  convincing. 

18  -  The  "  Integral "  Method  for  the  Growth  of  Cereal  Crops.  —  pequito  rebello,  j., 

in  Novos  MUodos  de  Cultura,  pp.  272  +  29  PJates.  Lisbon,  printed  by  "  A.  Editora  Lda  ' 

1917  —  II.  .!  Vinha  Portuguesa,  Year  XXXIII,   No.  10,  pp.  261-263.  Lisbon,  October, 

1918. 

The  author  describes  the  method  devised  and  applied  by  him,  which 
consisted  in  uniting  a  number  of  improved  methods  of  cultivation  advised 

lie  a  long  time  ago)  by  eminent  experts  and  successful  farmers.  He  de- 
scribes these  methods  discussing  them  separately:  — early  and  thin  sowing 
made  with  well-chosen  seed  (Hallet  method)  .repeated  shallow  cultivation 
between  the  rows  to  keep  the  soil  fresher,  and  moister  at  a  depth  (Algerian 
or  BOTJRDIOL  method),  an  improved,  worked  summer  fallow  (JEAN  (_')  meth- 
od)  ;  sowing  in  small  furrows  that  are  filled  up  and  rolled  to  encourage 
tillering  (DEMTCHINSKY  method).  The  author's  method  which,  for  this 
reason  is  called  "  integral  "  consists  in  the  following  operations  :  -  1)  early 
sowing,  after  September  ,  2)  choice  of  a  variety  with  high  tillering  powers 
and  very  resistant  to  rust;  .;)  sowing  in  lines  about  32  in.  apart,  with  only 
1 3 1  lie  quantity  of  seed  usually  sown  in  the  locality  where  the  integral  meth- 

(1)  Method  for  determining  soil  cohesion  in  which  its  fluidity,  adhesiveness  and 
plasticity  in  relation  to  its  water  content  are  determined.  See  Vol.  2  of  Atterberg's  Die 
p]  1  ti/.it.it  der  Tone,  in  Int.  Mitt.f.  Bodenhunde,  1,  No.  r,  1911;  see  also  R.,  19x31  No,  . 

(  )  See  A' .,  F<  bruary  1916,  No.  386.  [Ed.) 
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od  is  being  applied ;  4)  sowing  on  furrows  in  the  bottoms  of  which  is  put 
the  manure  or  fertiliser  and  then  the  seed,  which  is  covered  with  a  shallow 
layer  of  soil  so  that  the  furrow  in  which  the  plant  will  appear  remains  open  ; 
5)  during  the  first  stage  of  growth,  hill  up  slightly  once  or  twice,  topping 
once  or  twice,  and  roll  one  or  more  times,  which  will  result  in  greatly 
stimulating  tillering  and  the  development  of  adventitious  roots ;  6)  during 
winter,  profiting  from  the  wide  spaces  between  the  lines,  a  few  small  furrows 
are  opened  along  side  each  row  of  cereal  to  help  surface  drainage ;  this  opera- 
tion can  be  combined  with  hilling  up  ;  the  field  is  so  arranged  that  the 
plants  grow  on  the  crest  of  a  small  ridge,  leaving  a  larger  and  higher  ridge 
in  the  midst  of  the  space  between  the  rows  ;  7)  repeated  harrowings  should 
be  given  in  spring,  so  that  the  field  will  be  covered  with  a  fine  layer  of  soil 
that  will  prevent  drying  up  and  the  growth  of  weeds ;  8)  in  the  following 
year,  the  same  cereal,  or  that  following  in  the  rotation,  will  be  sown  in  the 
space  between  the  lines,  where  the  soil  has  been  rested  and  is  yet  perfectly  * 
prepared  just  as  if  it  had  been  a  cultivated  fallow. 

The,  author  tested  his  method  on  his  estate  at  Alemtejo  with  poor, 
tertiary  soil,  where  ordinary  methods  hardly  produce  8.9  bush,  of  wheat  per 
acre  ;  he  obtained  11.1  bush.,  without  needing  a  fallow  and  with  a  saving  of 
43  pints  of  seed  and  178  lb.  of  superphosphate  per  acre.  He  states  that 
he  obtained  an  income  of  70  milreis  per  hectare  (t'6  6s.  per  acre)  in  a  dis- 
trict where  the  sale  price  of  land  is  rarely  more  than  10  milreis  per  hectare 
(about  i'l  per  acre). 

The  integral  method  was  also  tried  in  the  north  of  Portugal.     In  the 

I  Posto  Agrario  "  of  Minho  Iyitoral  45  bush,  per  acre  were  obtained  with  a 

quantity  of  seed  equal  to  56  %  of  that  usually  sown,  whilst  the  crop  grown 

by  ordinary  methods  had  never  been  more  than  11.1  bush  per  acre  ;  fine 

ears  were  obtained. 

In  the  district  of  Caldas  das  Taipas,  a  well-known  agriculturist, 
Dr.  S.  Garcia,  tried  the  method,  and  obtained  a  yield  of  575  fold  with  rye  and 
126  fold  with  wheat.  The  latter  formed  tufts  having  as  many  as  130  stems 
and  very  fine  ears  ;  there  was  a  saving  of  both  seed  and  fertiliser. 

19  -  The  US3  Of  Explosives  in  Agriculture.  —  See  No.  67  of  this  Review. 

20  -  The  Chemical  Effects  of  Applying  Lime  to  the  Soil.  —  1.  Hoagland,  d.  r.  and  manures 

Chhistie,  A.  W.  (Division  of  Agricultural  Chemistry,  California  Agricultural  Experi-  AVD  ftIANUR1 
meat  Station),  The  Chemical  Effects  of  CaO  and  Ca  C03  on  the  Soil.  Pt.  I.  The  Effect 
on  Soil  Reaction,  in  Soil  Science,  Vol.  V,  No.  5,  pp.  379-382  -f  Bibliography  of  7  Pub- 
lications. Baltimore,  May,  191 8.  —  II.  Christie,  A.  W.  and  M\rtin,  J.  C. ,  The  Chemical 
Effects  etc.  Pt.  II.  The  Effect  on  Water-soluble  Nutrients  in  Soils,  Ibid.,  pp.  383-391 
4-  Bibliography  of  13  Pub'ications. 
I.  THE  EFFECTS  OF  CALCIUM  OXIDE  AND    CALCIUM  CARBONATE  ON  SOU, 

Reaction.  —  For  some  time  this  question  has  aroused  great  interest  among 
agriculturists  in  connection  with  the  form  in  which  lime  should  be  applied 
to  the  soil  as  a  fertiliser.  It  is  known  that  quicklime  (CaO,  Ca02H  )  is 
sometimes  injurious  immediately  after  application  even  if  it  be  admitted 
that  carbonation  takes  place  so  rapidly  that  its  ultimate  effect  is  the  same 
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as  that  of  the  application  of  calcium    carbonate  (CaCO;!).     Nevertheless 

the  authors  considered  it  advisable  to  make  a  closer  study  of  these  pheno- 
mena by  using  the  hydrogen  electrode  method  for  determining  the  hydro- 
gen-ion concentration  in  soil  suspensions. 

Three  types  of  soil  were  used  :  —  i)  clay  adobe,  2)  sandy  loam,  3)  silty 
clay  loam.  When  added  to  the  soil  the  calcium  oxide  first  caused  a  strong 
concentration  of  hydroxyl-ions,  which  decreased  after  a  few  days  and  con- 
tinued to  decrease  slowly.  Nevertheless  the  treated  soils  were  very  al- 
kaline, even  after  some  months,  as  compared  with  untreated  soils  or  those 
to  which  calcium  carbonate  had  been  added.  A  huge  excess  of  calcium 
oxide  may,  in  certain  soils,  maintain  such  a  high  hydroxyl-ion  concentration 
as  to  inhibit  nitrification.  The  ultimate  effects  of  calcium  oxide  and  cal- 
cium carbonate  are  not  necessarily  identical,  and  more  exact  observations 
should  be  made  of  the  reaction  (hydrogen-ion  concentration)  caused  by 
lime  in  its  chemical  and  biological  effects. 

II.  —  Effects  of  calcium  oxide  and  calcium  carbonate  on  the 

w.\TER- SOLUBLE  NUTRIENTS  IN  soils.  -  -Three  t\  pes  of  soil  wen-  examined  : 
3  sandy  loams,  2  silty  clay  loams,  and  1  clay  adobe.  In  some  cases  the 
concentration  of  the  soil  solution  was  increased  by  the  addition  of  calcium 
oxide,  the  effects  of  which  were  more  marked  than  those  of  calcium  car- 
bonate. The  effect  of  lime  on  soil  depends  partly  on  the  previous  treat- 
ment of  the  soil,  especially  on  the  concentration  of  its  solution.  The  effect 
was  more  pronounced  in  recently  cultivated  soils  or  those  with  a  low  initial 
concentration. 

Iviming  increased  the -water-soluble  potash  in  two  soils  only  and  de- 
creased it  in  two  others.  The  soluble  magnesium  content  was  increased  in 
four  soils  and  decreased  in  one.  The  soluble  sulphates  were  increased  in 
four  soils.  In  two  soils  only  was  there  any  appreciable  increase  in  soluble 
phosphates. 

The  data  concerning  the  solubility  of  the  nutrients  were  controlled 
by  determinations  of  the  freezing-point  and  electrical  conductivity. 

Conclusions.  Al!  soils  do  not  react  chemically  to  lime  in  the  same 
manner,  and  a  single  soil  may  react  different!)  according  to  the  diffeient 
icentrations  of  its  solution  due  to  cropping  or  fallowing.  Though  it  is 
not  possible  to  explain  the  reasons  for  the  el.  inges,  it  is  clear  that  the  .id 
dition  of  lime  compounds  modifies  the  equilibrium  of  the  complex  soil 
solution  -nit]  that  the  effe<  1  are  varied  and  impossible  to  predid .  To  ex] 
plain  these  phenomena  satisfactorily  ii  must  ho  possible  to  determine  all 
the  elements  concerned   in  liming. 

21  -  The  Effect  of  Gypsum  upon  the  Solubility  of  Potash  in  Soils.     >  cMn  1 1  r,  p  a 
Lstant  Soil  Chemist,  Agricultural  E  Lioi      University  of  Mil 

the  Journal ol    Ig.icu'tural  E  Vol.  XIV,  No.  1, pp.  61  I    b'i   graphyof  8  Put! 

lieatioi  -    Wa  tiii  gt<  11,  July  1     1 

Previous  investigations  into  the  solution  of  potash  in  soil  1>\  gypsum 

have  not  been  undertaken  in  the  fielfl.     The  author,  therefor* .  carried  ou] 

•eriments  in  which  soil  with  which  gypsum    was   mixed   was   kept    foj 

several  months  under  moistur  imilar  to  those  existing  in  the 
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field.  This  moisture  i  11  fine- textured  soils  in  damp  districts  when  evaporation 
is  low   and  plants  absent,  is  somewhat  below  the  moisture  equivalent. 

Five  different  types  of  loam  were  used  and  to  each  was  added  1  %  of 
gypsum  and  the  amount  of  water  necessary  to  maintain  approximately  the 
moisture  equivalent.  These  samples,  as  well  as  the  controls,  were  kept  in 
covered  flasks,  then  extracted  with  water.  The  potash  content  of  the  fil- 
tered solutions  was  then  determined  by  the  chloroplatinate  method.  In  the 
soils  to  which  gypsum  had  been  added  there  was  a  considerable  increase  (al- 
most the  double)  of  the  soluble  potash  content  as  compared  with  the  ex- 
tracts of  the  control  soils.  The  fact  that  in  previous  investigations  the 
action  of  gypsum  did  not  cause  such  an  increase  in  soluble  potash  is  probably 
due  to  the  conditions  of  contact  between  the  soil  and  the  gypsum  which 
differed  from  those  found  in  the  field  and  reproduced  by  the  author  in  his 
experiments. 

22  -  Manufacture  of  Superphosphates  in  British  India.  —  The  B-wd  of  Trade  journal 

Vol.  C,  No.  1123,  p.  724.  Ivondoi',  1018. 

The  following  resolutions  have  been  passed  by  the  Board  of  Agriculture 
in  India,  as  the  result  of  the  report  of  the  Committee  appointed  to  consider 
the  value  of  local  phosphatic  manures. 

I.  -  That  with  a  view  to  encouraging  tilt  extended  use  of  phosphatic 
manures,  the  Board  consider  that  a  survey  of  the  resources  of  the  country 
in  mineral  phosphates  should  be  undertaken  by  Government.  In  view  of 
the  vital  importance  to  Indian  agriculture  of  keeping  the  supply  of  phos- 
phates at  a  price  within  the  reach  of  the  cultivator,  the  Board  suggests  that 
control  over  all  the  internal  mineral  sources  of  supply  should  be  retained 
by  Government. 

II.  -  -  That  in  view  of  the  great  distance  over  which  manures  must  be 
carried  in  India  from  the  centres  of  supply  to  the  fields  of  cultivators,  the 
Board  is  of  opinion  that  the  question  of  reducing  internal  railway  rates 
charged  on  such  concentrated  manures  should  be  considered  by  the  Railway 
Board. 

23  -  Twenty  Years'  Work  on  the  Availability  of  Nitrogen  in  Nitrate  of  Soda,  Ammonium 

Sulphate,  Dried  Blood  and  Farm  Manures.  —  i^ipman,  j.  G.  and  Blair,  a.  w.  (New 
Jersey  Agricultural  Experiment  Station),  in  Soil  Science,  Vol.  V,  No.  4,  pp.  291-300  -f-  1 
Fig,   -j-  2  Tables  +  1  Plate  +  Bibliography  of  5  Pub  ications.    Baltimore,  April,  iqi8. 

The  problem  of  the  availability  of  nitrogenous  fertilisers  has  occupied 
the  attention  of  the  principal  European  experiment  stations  for  about 
thirty  years.  About  twenty  years  ago  this  question  began  to  be  studied  in 
America  as  well  and  the  results  obtained  there  confirmed,  on  the  whole, 
those  of  European  workers.  The  authors  describe  a  series  of  investigations 
lasting  over  twenty  years  (1898  to  191 7)  made  with  five-year  rotations 
grown  in  galvanised  iron  cylinders  set  in  the  earth.  The  sub-soil  used  was 
gravelly  sand  and  the  top  soil  loam.  The  basic  fertiliser  was  made  up  of 
ground  .limestome,  640  lb.  per  acre  of  superphosphate  and  320  lb.  per 
acre  of  potassium  chloride.  The  first  rotation,  begun  in  i8()<S,  included  : 
1)  maize,  2)  oats  or  millet,  3)  oats  or  maize,  4)  wheat,  5)  timothy.     The 
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second  rotation,  begun  in  1903,  included  the  same  crops  except  that  the 
oats  might  eventually  be  replaced  by  maize.  The  third  and  fourth  rota- 
tions were  similar  to  the  second  except  that,  in  the  third,  rye  and  oats  were 
grown  together  instead  of  wheat.  The  nitrogenous  fertilisers  used  were 
farm  manure  at  the  rate  of  16  tons  per  acre  of  sodium  nitrate,  320  lb.  per 
acre  of  ammonium  sulphate  and  dried  blood,  each  equivalent  to  320  lb.,  of 
sodium  nitrate  per  acre. 

Results.  —  The  amount  of  sodium  nitrate  used  gave  better  results 
than  the  equivalent  amount  of  ammonium  sulphate  or  dried  blood.  Dur- 
ing the  first  ten  years  these  two  fertilisers  gave  results  almost  equal  to 
those  obtained  with  sodium  nitrate,  but  after  this  period  increased  the 
yield  less  and  less.  The  average  amount  of  nitrogen  recovered  in  the  crops 
during  the  twenty  years  was  62.42  %  with  sodium  nitrate,  47.48  %  with 
ammonium  sulphate,  38.69  %with  dried  blood  and  32.69  %with  cow  man- 
ure. Cow  manure  applied  at  the  rate  of  16  tons  per  acre  gave  yields 
slightly  superior  to  those  obtained  with  sodium  nitrate,  but  the  difference 
was  not  sufficiently  great  to  justify  the  higher  cost  of  applying  nitrogen  in 
this  form. 

Conclusions.  -Sodium  nitrate  as  the  sole  source  of  nitrogen  can, 
if  suitably  supplied,  maintain  high  yields  for  a  long  time.  Nitrogen  sup- 
plied in  this  form  is  more  efficacious  than  an  equivalent  amount  of  nitrogen 
supplied  in  an  ammoniacal  or  organic  form.  The  effect  of  sodium  nitrate 
is  to  produce  larger  crops  per  unit  of  nitrogen.  At  the  same  time  the  crops 
leave  in  the  soil  a  larger  quantity  of  crop  residues,  so  that,  when  calcium 
carbonate  is  added  to  dissolve  them,  a  sufficient  supply  of  organic  matter 
is  obtained  to  keep  the  soil  in  good  physical  condition. 

24  -  Investigations  into  the  Oxidation  of  Sulphur  in  Soils  as  a  Means  of  Increasing, 
the  Availability  of  Phosphates,  and  into  other  Associated  Phenomena,  in  the  United 

States.  —  I.EiPMAN,  J.  G., MACLEAN,  H.  e.;in<lI,iNT,  H.  C,  The  Oxidation  of  Sulphur 
in  S  iils  as  a  Means  of  Increasing  the  Availability  of  Mineral  Phosphates,  in  Soil  Scienci , 
Vol.  I,  No.  6,  pp.  5  $3  5  19.  B  iltimore,  June,  1916.  —  II.  Idem,  Sulphur  Oxidation  in  Soils 
and  it-  Effect  on  the  Availability  of  Mineral  Phosphates.  Ibid.,  Vol.  II,  No.  6,  pp.  499-538. 
De  caber,  1916.  — III.  IyiPMvx,  J.  G.  and  Maclean,  ll.  C,  Vegetation  Experiments  on 
the  Av.al  ibilityol  Treated  Phosphates.  Ibid.,  Vol.  IV,  No.  4,PP-  337-3-1 -■  October,  1917. 
IV.  Idem.,  Experiments  with  Sulphur-Phosphate  Composts  Conducted  under  Field 
Condition  .  Ibid.  Vol.  V,  No.  3,  pp.  243-250.  March,  191 8.— V. MACLEAN,  11.  C,  The  Oxi- 
datii  ilphur  by  Microorganisms  in  its  Relation  to  the  Availability  of  Phosphates, 

Ibid'.,  Vol.  V,  No. ,4,  pp.  251-290  +  Bibliography  ol  76  Publications,  April,  19x8, —  VI. 
Ames,  J.  W.  and  EUchmond,  T.  E.,  Sulfofication  in  its  Relation  to  Nitrogen  Transforma- 
tions. fW<*.  Vol.  V,  No.  |,  pp.  311-321.  April,  1918.  —  VII.  I.ipman,  C.  B.  and  OERICKE, 
W.  P  ,  The  Significance  of  Sulphur  in  Sulphate  of  Ammonium  Applied  to  Certain  .Soil.-. 
Ibid.,  Vol.  11,  No.  1.  pp.  81-86.  January,  1918.  (1). 

The  transformation  to  sulphates  of  elementary  sulphur  in  the  soil  was 
reported  by  Marks  us  rath-  as  1869.     Since  then  especially  of  recent  years, 
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many  investigations  have  been  made  in  Europe  and  America  into  the  use  of 
sulphur  as  a  fertiliser  in  practical  agriculture,  special  attention  being  given 
to  the  oxidation  it  undergoes.  Until  these  last  few  years  sulphur  and  its 
compounds  were  not  considered  essential  constituants  of  ordinary  fertilisers 
and  elementary  sulphur  was  used  only  in  experiments,  which  became  very 
numerous  owing  to  the  contradictory  results  obtained  by  different  workers 
(some  reporting  beneficial  effects,  some  injurious  effects  and  some  the  com- 
plete absence  of  any  effect  at  all),  and  the  yet  greater  divergences  in  the 
explanations  given  of  the  action  of  sulphur  in  soil.  These  investigations, 
however,  show  the  importance  of  problems  concerning  the  sulphure  re- 
quirement of  plants,  the  eventual  absence  of  this  element  in  soil  and  its 
application  as  a  fertiliser.  No  less  important  from  a  scientific  point  of  view 
is  the  study  of  the  influence  of  sulphur  on  the  development  of  plants  and 
micro-organisms,  as  well  as  of  the  theory  of  this  action. 

The  investigations  described  in  papers  I,  II  and  III  on  the  oxidation 
of  sulphur  in  soils  and  its  effect  on  the  availability  of  mineral  phosphates,  show 
the  oxidation  phenomena,  to  which  the  authors  give  the  generic  name  of 
"  sulphofication  " ,  to  be  due  essentially  to  micro-organisms.  The  first 
result  obtained  proved  the  oxidation  of  sulphur  in  sand  and  soib  to  make  the 
phosphoric  acid  of  the  raw  mineral  phosphates  soluble  in  neutral  ammonium 
citrate  and  even,  to  a  certain  degree,  in  water.  The  maximum  solubility, 
after  30  weeks,  was  observed  in  silt  loam  -f  mineral  phosphates  +  sulphur, 
in  which  85  %  of  P2  05  was  rendered  soluble.  In  sand,  as  well  as  m  soil, 
the  oxidation  of  sulphur  is  measured  by  the  formation  of  sulphates  which 
corresponds  to  the  increase  in  available  P2  05.  Moisture  is  an  important 
factor  in  the  oxidation  of  sulphur  and  consequently,  in  the  solubility  of 
raw  phosphates.  Vegetation  experiments  showed  that  compost  similar 
to  that  mentioned  above  may  be  used  as  a  substitute  for  superphosphates. 

In  support  of  this  conclusion  the  field  experiments  made  in  porous  earth- 
em  pots  sunk  in  the  ground,  described  in  paper  IV,  show  that,  even  under 
field  conditions  the  composts  already  described  may  be  used  to  make  the 
phosphoric  acid  of  mineral  phosphates  available.  Moreover,  under  suitable 
aeration  conditions,  temperature  is  an  imporant  factor  in  the  oxidation  of 
sulphur,  so  that,  to  obtain  the  best  results  with  these  composts,  they  should 
be  made  up  in  warm  weather.  Experiments  made  with  a  mixture  of  3  parts 
of  raw  mineral  phosphate  -\-  1  part  of  flowers  of  sulphur  +  6  parts  of  soil, 
showed  the  largest  quantitits  of  available  P2  05  to  be  at  a  depth  of  3  to  4 
inches. 

The  investigations  mentioned  so  far  are  of  a  preliminary  nature  only  and 
some  of  the  data  are  rather  uncertain.  The  author  of  paper  V  therefore 
considered  it  necessary  to  undertake  new  experiments  on  the  various  fac- 
tors and  conditions  influencing  the  oxidation  of  sulphur  by  micro-organisms 
and  the  solubility  of  raw  phosphates.  These  experiments  show  the  most  eco- 
nomical mixture  for  the  production  of  available  P2  05  to  be  one  of  10  parts 
of  soil  -f-  12  parts  of  sulphur  +  40  parts  of  raw  phosphate.  An  appreci- 
able quantity  of  P2  05  in  rendered  available  even  without  the  use  of  soil. 
Of  the  three  mineral  phosphates  used  (Tennessee  brown  rock,  Tennessee 
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blue  rock,  and  Florid?  soft  rock),  the  third  proved  preferable,  giving  a  high 
vield  of  available  P2  05  in  the  composts  containing  sulphur.  Finely -ground 
phosphates  favour  the  contact  of  the  various  constituants,  and  are  advan 
tageous  so  long  as  the}'  are  not  so  fine  as  to  inhibit  biological  activity  by 
insufficient  aeration.  The  biological  factor  ■ —  action  of  micro-organisms 
—  is  preponderant  in  sulphofication  and  the  dissolving  of  the  P2  05  of 
raw  phosphates.  All  other  conditions  being  equal  the  quantity  of  P.,  05 
made  available  in  inoculated  composts  in  9  weeks  was  double  that  made 
available  in  30  weeks  in  uninoculated  soils.  In  preparing  these  composts 
special  attention  must  be  given  to  aeration  as  most  of  the  bacteria  which 
oxidise  the  sulphur  are  aerobic,  i.  e.  require  much  oxygen. 

Of  the  various  catalytic  agents  tested,  sulphates  of  ammonia,  calcium, 
magnesium  and  zinc  had  no  influence  on  the  oxidation  of  sulphui ,  whereas 
sodium  nitrate,  potassium  iodide  and  copper  sulphate  had  a  depressing 
action.  The  addition  of  0.2  %  of  sodium  nitrate  inhibited  the  process  al- 
most entirely.  Under  certain  conditions  ferrous  sulphate,  aluminium  sul- 
phate, and  a  mixture  of  these  two  salts  had  a  marked  stimulating  effect  on 
the  oxidation  of  sulphui  when  present  in  small  amounts  in  a  compost  of 
soil  -}-  sulphur  -f-  ground  Tennessee  brown  rock  phosphate.  As  the  stimu- 
lating action  of  a  mixture  of  these  two  salts  exceeds  that  of-  either  used 
separately,  it  would  be  advisable  in  practice  to  add  to  each  ton  of  compost 
0.4  lb.  of  ferrous  sulphate  and  0.4  lb.  of  aluminium  sulphate  in  order  to 
obtain  the  maximum  production  of  available  P2  05.  The  addition  of 
calcium  carbonate  may  deciease  the  yield  of  available  P2  O-  in  the  com- 
posts, whereas  the  presence  of  soluble  phosphoric  acid  does  not  influence 
this  yield. 

A  compost  similar  to  that  already  described  produces  available  P2  05 
more  actively  when  it  contain^  little  organic  matter  (peat,  fresh  horse  man- 
ure, old  composted  manure,  peptone)  the  action  of  which  is  moie  unfavour- 
able the  more  soluble  it  is.  This  accounts  for  the  unsatisfactory  results 
obtained  with  a  mixture  of  raw  phosphates  and  decomposing  organic 
mattei,  and  leads  to  the  conclusion  that  the  action  of  the  bacteria  oxidising 
sulphur  in  the  soil  is,  from  this  point  of  view,  similar  to  that  of  nitrifying 
bacteria.  When  peptone  was  added  to  a  compost,  most  of  the  sulphur  was 
transformed  into  sulphites  instead  of  sulphates. 

The  authors  of  paper  VI  sought  to  determine  whether  the  acidity  pro- 
du<  ed  by  the  oxidation  of  sulphur  in  the  soil  lias,  in  addition  t6  ;>  dissolving 
action  on  the  mineral  elements  nourishing  the  plants,  an  effect  on  the  trans- 
formation of  nitrogen  m  both  acid  and  basic  soils.  During  17  weeks  50 
duplicate  bacterial  cultures  were  made  m  the  follow  inn  soils:  -  a)  silt  loam 
deficient  in  calcium  and  organic  matter  ;  ft)  decidedly  basic  black  clay  ; 
c)  peal .  These  -oils  were  kept  at  60  ",,  of  then  wat<  r-holding  capacity,  and 
to  them  were  added  1  "  ,m  of  flowers  of  sulphur,  1  °  ,„,  of  raw  phosphate,  cas- 
ein supplying  0,5  °/„0  of  nitrogen,  and  calcium  carbonate  in  proportions 
■  In-  acidity  of  t  he  s  >il 

The  results  showed  that  in  soils  devoid  of  alkaline  substance  s,  the  oxid- 
ation   of  sulphur  reduces    the  activity   of  nitrifying  bacteria      When  the 
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soil  Had  received  an  excess  of  calcium  the  nitric  nitrogen  yield  of  the  casein 
was  much  decreased  by  the  oxidation  of  the  sulphui  added,  but  there  was 
a  corresponding  increase  m  ammonia.  As  a  general  rule,  the  less  calcium 
the  soil  received,  the  lower  was  the  yield  in  nitric  nitrogen,  so  that  there 
appears  to  be  a  quantitative  relation  between  the  production  of  nitric  ni- 
trogen and  the  amount  of  calcium  added  to  the  soil.  These  results  show 
that  sulphofication  not  only  tends  to  increase  the  acidity  of  the  soil  and  the 
solubility  of  its  mineral  constituants,  especially  the  phosphates,  but  also 
influences  nitrogen  transformation  in  both  basic  and  acid  soils,  in  that  it 
favours  the  formation  of  ammonia  rathei  than  that  of  nitrates.  The  great- 
er proportion  of  ammonia  must  not,  however,  be  attributed  to  any  stimu- 
lating effect  of  sulphofication  on  the  formation  of  ammonia,  but  more  pro- 
bably to  the  absence  of  the  bases'  necessary  to  neutralise  the  sulphuric  acid 
produced  by  the  oxidation  of  the  sulphur.  Under  these  conditions  ainnio- 
niacal  nitrogen  cannot  pass  into  the  nitric  state  but  it  neutralises  the  sul- 
phuric acid,  thus  forming  ammonium  sulphate. 

These  facts  increase  the  interest  of  paper  VII  which  deals  with  the  ac- 
tion 01  the  sulphur  in  ammonium  sulphate  applied  to' certain  soils.  The  auth- 
ors had  observed  the  superiority  of  ammonium  sulphate  over  sodium  ni- 
trate, calcium  nitrate,  and  dried  blood  for  the  production  of  barley  in  certain 
Calif ornian  sandy  soils,  and  sought  to  determine  whether  this  was  attribu- 
table to  the  sulphur  in  this  sulphate.  Barley  was  grown  in  soil  of  this 
kind  kept  at  its  maximum  water-holding  capacity  and  divided  among  4 
series  of  glazed  earthenware  jars  containing,  1)  soil  mixed  with  the  various 
nitrogen  fertilisers  tested  [(N  H,)2  SO,,,  NaN03,  Ca(X03)2  and  dried  blood), 
2)  soils  containing,  in  addition  to  these  nitrogenous  fertilisers,  sulphur  in 
different  forms  (flowers  of  sulphur,  sulphuric  acid,  sodium  sulphate)  in 
quantities  corresponding  to  that  of  the  sulphur  contained  in  ammonium 
sulphate,  3)  control  with  neither  nitrogenous  fertiliser  nor  sulphur,  4)  con- 
trol without  nitrogenous  fertiliser  but  with  sulphur. 

In  the  pots  with  ammonium  sulphate  the  yield  in  diy  matter  was  about 
14  times  higher  than  in  the  controls  to  which  it  had  not  been  added  and 
about  double  that  of  the  pots  with  only  NaNOs,  Ca(N03)2,  or  blood.  The 
addition  of  sulphur  in  all  its  forms,  without  nitrogenous  fertiliser,  had  no 
effect  on  the  yield  in  dry  matter.  Sulphur  applied  in  conjunction  with 
nitrates  or  blood  increased  the  dry  matter  more  than  did  these  fertilisers 
applied  singly,  and  almost  as  much  as  ammonium  sulphate.  These  experi- 
ments show  the  effect  of  sulphur  added  to  nitrates  or  blood  and  confirm 
the  authors'  hypothesis  that  the  superiority  of  ammonium  sulphate  to  other 
nitrogenous  fertilisers  for  barley-  in  the  soil  tested  is  due  to  the  sulphur  of 
the  sulphate. 

25  -  Investigations  into  the  Effect  of  Boron  on  Crops  and  its  Distribution  in  the  Prin 
cipa!  Plants  and  in  the  Soil  of  Different  Parts  of  the  United  States.—  i  Cook  1    K. 
and  Wii.m)  ;,  J.  n.  (Animal  Physiological  Chemical  kaboratoiy,   Bureau  of  Chemistry, 
U.  S.  i>  1.  trtmi  at  of  Agriculture),  Boron:  Its  Effect  on  Crops  and  its  Distribution  in  Plants 
and  S  ii   in  Different  Partsof  the  United  Stale-,  in  the  Journalot  Agricultural  Research, 
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Vol.  XIII,  No.  9,  pp.  452-470  +  Bibliography  of  S  Publications  Washington,  May  27, 

I()I8.  — II.  Idem,  Idem,  in  The  Journal  of  Biological  Chemistry,  Vol.  XXXIII,  No    -.. 

Proceedings  of  the  American  Society  of  Biological  Chemists,  XII.  A  unit  'I  Meeting,  pp.  Vlj 

VII.  Baltimore,  1918  (1). 

The  authors  had  previously  shown  that  borax  and  eolemanite  (cal- 
cium borate)  are  efficacious  in  destroying  house  fly  larvae.  They  now 
report  the  results  of  their  investigations  into  the  effect  on  plant  growth 
of  manure  treated  with  boron  to  destroy  fly  larvae.  During  three  years 
they  made  experiments  on  crops  in  different  parts  of  the  United  States 
with  manure  containing  given  quantities  of  borax  and  eolemanite,  in 
order  to  determine  the  effect  of  the  boron  on  the  plants.  The  crops  stud- 
ied were  wheat,  rye,  oats,  beets,  tomatoes,  lettuce,  soya,  string  beans. 
potatoes,  spinach,  cabbage,  turnip,  maize,  and  peach. 

Practically  the  same  quantity  of  boron  was  absorbed  by  the  plants 
whether  it  was  added  as  soluble  borax  or  insoluble  eolemanite.  Barley, 
oats  and  rye  absorbed  little  boron,  whereas,  the  vegetables  absorbed  a  com- 
paratively large  amount.  A  marked  difference  was  observed  in  the  distribu- 
tion of  the  boron  in  the  roots,  green  parts,  and  fruit  of  the  different  plants. 
Beguminosae  are  very  sensitive  to  boron.  In  a  soil  containing  0.0044  % 
of  boric  acid  added  in  the  form  of  borax  and  0.0058  %  added  in  the  form 
of  eolemanite  in  the  upper  6  inches,  lettuce,  spinach  and  cabbage  were  not 
damaged,  but,  in  another  soil,  7  miles  away,  the  same  amount  of  boron 
decreased  the  yields  of  the  same  plants.  Similar  differences  were  noted 
in  the  effects  of  definite  quantities  of  boron  on  other  plants  in  diffeient 
soils.  The  various  soils  act  differently  in  rendering  the  boron  non-toxic, 
although  all  the  soils  tested  made  it  gradually  insoluble  and,  consequently, 
harmless.  In  many  soils  the  plants  have  a  tendency  to  absorb  the  bo- 
ron in  proportion  to  the  amount  added  to  the  soil,  whereas,  in  others,  there 
is  no  relation  between  the  amount  of  boron  added  and  that  absorbed.  The 
absorption  and  toxic  action  of  boron  on  plants  vary  according  to  the  differ- 
ent plants,  the  solubility  of  the  boron  compounds,  the  amount  of  these 
compounds  added  to  the  soil,  the  time  which  elapses  between  the  appli- 
cation of  the  compounds  to  the  soil  and  planting,  the  rainfall,  and  the  char- 
acter of  the  soil  to  which  the  boron  is  added. 

26  -  Observations  on  the  Medlar  Tree  Flower  and  the  Origin  of  the  Stoneless  Medlar 
in  Italy.  —  Pierpaoli,  I.,  in  th<j  Rendiconti  della  Reale  Accademia  dei  Linen, 
Vol.  XXVII,  Pt.  3,  pp.  T21-125.  Rome,  1918. 

Observations  made  on  specimens  of  the  medlar  tree  (Mespilus  germa± 
nica)  grown  in  the  garden  of  the  Botanical  Institute  of  the  University  of 
Rome. 

0  (NCLTJSK  >NS.-  -  1)  Between  the  normal  medlar  and  the  stoneless  med- 
lar therv  air  all  tin- degrees  of  transition  due  to  a)  the  successive  reduction 
nl  the  constituent  parts  of  the  pistil  which  gradually  loses  the  stigmates^ 
Style,  ovules,  ovary  and  pericarp,  /')  the  successive  reduction,  to  vanishing 
point,  of  the  number  of  pistils   the  total  absence  of  which  also  causes  the 

(:)  See  R   Aug.,  1916,  No  95 1    {Ed.) 
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absence  of  the  inherent  secondary  characters,  such  as  the  downy  areas  on 
the  surface  of  the  expansion  of  the  receptacle  and  the  yellow  halo  of  the 
stamens  on  the  edge  of  the  receptable. 

2)  In  consequence,  the  stoneless  medlar  seems  to  have  originated 
through  the  successive  reduction  of  the  pistils  up  to  their  complete  dis- 
appearance and  through  the  artificial  reproduction  of  the  germs  which 
showed  this  character  for  the  first  time. 

27  -  On  Cystopteris  alpina,  a  Fern  Containing  Hydrocyanic  Acid.  —  mirande,  m., 

in   the   Comptes   rcndus  de  V Academic  des  Sciences,  Vol.  CLXVII,  No.  19,  pp.    695-696. 
Paris,  November  4,  191 8. 

In  the  Fern  family  only  a  few  plants  are  as  yet  known  to  contain  hy- 
drocyanic acid  (Pteris  aquilina,  Gymnogramme  aurea  and  G.  cordata,  Lastrea 
sp.  and  Athyrium  sp.) .  The  author  has  found  that  a  cyanogenetic  glucoside 
is  present  in  Cystopteris  alpina,  a  fairly  common  fern  of  the  Savoy  and 
Dauphiny  mountains.  This  glucoside,  which  belongs  to  the  amydalin 
group  is  present  in  the  green  aerial  organs  (leaves)  during  their  life  but 
the  amount  present,  fairly  large  at  the  beginning  of  the  season,  gradually 
decreases.  Samples  collected  in  the  beginning  of  September  contained 
0.01107  gm.  per  100  of  fresh  plant. 

28  -  Production  of  Glycocol  by  Isaria  densa.  —  bonnier,  g.,  in  the  Comptes  rendus 

'  de  I'Academied'-s  Sciences,  Vol.  CLXVII,  No.  22,  pp.  786-788.  Paris,  November  25,  191S. 

The  formation  of  prismatic  crystals,  grouped  radially,  is  of  fairly  com- 
mon occurrence  in  old  cultures  of  various  bacteria  or  lower  fungi  on  gela- 
tine media.  The  author  has  noted  this  to  occur  with  special  intensity  in 
cultures  of  Isaria  densa  (1),  the  crystalline  substance  produced  being 
glycocol.  Starting  from  the  most  varied  forms  of  protein  this  Mucidineae 
forms  a  considerable  amount  of  glycocol,  and  the  yield,  amounting  to  y2 
of  the  substances  transformed,  enables  the  biological  conditions  of  this, 
production  to  be  used  for  the  preparation  of  glycocol. 

29  -  Physiological- chemical  Studies  on  the  Soybean.  — i.  Shive,  j.  w.  (Plant  Physiol- 

ogy Laboratory,  New  Jersey  Agricultural  Experiment  Station),  Toxicity  of  Monobasic 
Phosphates  towards  Soybeans  Grown  in  Soil  and  Solution-Cultures,  in  Soil  Science,  Vol.  V 
No.  2,  pp.  87-122  +  51  Figs.  +  Bibliograpy  of  16  Publications.  Baltimore,  February, 
1918.—  II.  Wolkoff,  M.I.  (Rutgers  College),  Effect  of  Ammonium  Sulphate  in  Nutrient 
Solution  on  the  Growth  of  Soybeans  in  Sand  Cultures.  Ibid,  pp.  123-150  +  7  Figs  + 
Bibliography  of  23  Publications. 

I.  —  Toxicity  of  monobasic  phosphates  towards  soybeans 
grown  in  soil  and  solution  cultures.  —  The  experiments  dealt  with 
the  influence  of  the  monobasic  phosphates  of  sodium,  ammonium,  calcium 
and  magnesium  on  the  growth  of  the  soybean,  special  attention  being 
given  to  any  symptoms  of  toxicity  occurring  during  the  different  stages  of 
the  experiment.  There  were  three  distinct  experimental  series  :  a)  soil 
cultures  to  which  the  different  soils  were  added  separately  in  solutions  of 


(1)  The  entomophyte  in  question  was  obtained  from  mummified  pupae  of  Zygaena  occi- 
tanica.    (Author). 
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varying  concentration  ;  b)  as  in  a  with  the  addition  of  a  complete  fertil- 
iser in  the  form  of  solutions  of  constant  concentration  ;  i)  complete  nutri- 
tive aqueous  solutions. 

Result  .  —  Series  a).  The  growth  of  the  soybean  tops  was  injured 
by  each  of  the  five  monobasic  phosphates  applied  in  solutions  with  a  con- 
centration varying  from  0.5  to  7  atmospheres  of  osmotic  pressure.  The 
injury,  identical  in  each  case  and  attributable  to  the  radical  bi-acid  (H .  P04), 
occurred  when  the  osmotic  concentration  of  the  solution  applied  exceeded 
1  atmosphere.  The  phosphates  were  toxic  in  the  following  decreasing 
order  :  mono-potassium,  mono-ammonium,  mono-magnesium,  mono-sodium. 

SepiES  b).  The^e  phosphates  were  markedly  injurious  even  when  ap- 
plied together  with  a  complete  fertiliser,  but  did  not  kill  the  plants.  The 
extent  of  the  injury  was  not  determined  by  the  phosphate  content  only, 
but  also  by  the  relative  proportions  of  the  other  salts  applied. 

SERIES  c).  In  the  aqueous  solutions  toxicity  occurred  in  the  follow- 
ing decreasing  order  :  -  mono-sodic,  mono-ammoniacal,  mono-potassic, 
mono-magnesic  and  mono-calcic  phosphates.  The  acidity  of  the  solution- 
is definitely  related  to  the  sp«  cific  injury  suffered  by  the  plants  growing 
in  these  solutions,  for,  the  higher  the  acidity,  the  greater  is  the  injurious 
effect  on  the  plants.  Nevertheless,  even  in  the  solutions,  the  respective 
proportion  of  the  salts  has  a  marked  influence  in  increasing  or  decreasing 
the  injurious  effect?  due  to  the  acidity  of  the  solutions. 

In  soil  cultures  there  is  no  exact  relation  between  the  injurious  effect 
and  the  yield,  whereas  in  solution  cultures  the  yield  is  in  inverse  proportion 
to  the  injury.  The  complexity  of  the  problem  studied  makes  it  impossible 
to  apply  the  conclusions  obtained  to  other  than  experimental  conditions 
or  to  plants  other  than  the  soybean  in  the  first  stages  of  its  growth. 

II.  ■  -  Effect  of  ammonium  sulphate  in  nutrient  solution  on 
the  growth  of  soybeans  in  sand  cultures.  ■  -  In  these  sand  culture 
experiments  ammonium  sulphate  took  the  place  of  potassium  nitrate  in 
a  series  of  ToTTiNGHAM  nutrient  solutions  (mixture  of  mono-pctassic 
phosphate,   potassic  nitrate,  calcic  nitrate  and  magnesic  sulphate). 

Results.  -  Ammonium  sulphate  gave  better  results  than  potassium 
nitrate  when  used  in  given  saline  proportions,  but  caused  marked  injury 
when  applied  in  excels.  It  gave  a  deeper  green  foliage  than  potassium  ni- 
trate. There  was  a  close  relation  between  top  production,  root  production, 
and  the  total  production  of  the  plants.  The  amount  of  water  required  to 
produce  1  gm.  of  dry  matter  in  the  form  of  soybean  bucb  was  les,  with  am- 
monium sulphate  than  potassium  sulphate. 

30  -  The  Influence  of  Certain  Organic  Substances  on  Plants.  —  Ciamician,  g.  and 
Ravbnn a,  C, in  the  Ga  imica italiana,  Yeax   XLVin,  Vol.  1,  Pt.  4-6,  pp.  253-304 

+  7  Pigs.     Rome,  in- 
Ill  a  previous  paper  (1)  the  authors  described  experiments  on  the  in- 
fluence of  various  organic  substances  on  the  germination    and    growth    of 


(1)  See  R  ,  Dec    iqi   .  No.  n  ;<>.  (Ed.) 
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plants,  and   the  auto-oxidation  that  certain  compounds  might  be  subjected 
to  under  the  action  of  the  catalysers  present  in  plant  organisms. 

In  the  present  paper,  the  description  is  given  of  another  series  of  re- 
searches, divided  into  three  parts  :  —  i)  the  action  of  some  substances  on 
germination  ;  2)  the  presumable  auto-oxydations  ;  3)  the  elimination  of 
certain  compounds  by  the  aerial  parts  of  plants.  The  results  are  collected 
in  tables,  followed  by  a  discussion. 

The  results  obtained  in  the  first  group  of  researches  make  the  hypo- 
thesis very  probable,  according  to  the  authors,  that  alkaloids  play  a  part 
as  yet  unknown,  but  well  determined,  in  the  plant  which  might  be 
that  of  plant  "  hormones  ".  '  The  various  plant  species,  by  employing 
waste  products  that  are  not  utilisable  as  they  are  (e.  g.,  xanthine),  appear 
to  change  their  composition  in  such  a  way  as  to  fit  them  to  undertake 
the   specific   functions    (1)    required   of   them." 

In  this  way  it  can  be  understood  how  plants,  starting  from  simple 
products  like  pyridine,  can  produce  more  complex  alkaloids,  and  how  they 
produce,  with  the  aid  of  xanthine,  which  is  both  unutilisable  and  inof- 
fensive, the  methyl  derivatives  of  this  compound,  which  have  a  special 
physiological  action. 

The  experiments  described  in  the  second  part  of  the  paper  show  (using 
as  basis  control  tests  in  an  atmosphere  of  carbon  dioxide)  that  the  dis- 
appearance of  certain  compounds  from  spinach  leaves  in  an  atmosphere  of 
oxygen,  caused  by  the  enzymes  in  the  leaves,  is  really  due  to  an  oxydation 
process. 

In  the  third  group  of  researches  the  authors  found  that  pyridine  and 
nicotine  inoculated  into  maize  plants  are  eliminated  by  the  leaves. 

31  -  The  Action  of  X-Rays  on  the  Germination  of  Barley.  —  See  No.  6  of  this  Review. 

32  -  Effets  of  Hybridisation  on  the  Productivity  and  Earliness  of  Maize,  in  Connecti- 

cut, U.  S.  A. —  Jones,  D.  F.,  Hayes,  H.  K.,  Slate,  W.  L,.  and  Southwick,  B.  G.,  in  the 
Fortieth  Report  of  the  Connecticut  Agricultural  Experiment  Station,  pp.  323-347+2  Pk.tes 
+  Bibliography  of  15  Publications.     New  Haven,  1917. 

This  bulletin  gives  the  results  of  a  series  of  investigations  made  from 
1914  to  1916,  at  the  agricultural  stations  of  Mount  Carmel,  Storrs  and 
New  Haven,  Connecticut  on  51  f,  hybrids.  The  most  important  of  these 
results  are  :  — 

Effects  of  hybridisation  on  productivity.  — In  66%  of  the  cases 
the  grain  yield  of  the  hybrids  exceeded  that  of  each  of  the  parent  plants, 
in  22  %  of  the  cases  it  exceeded  the  average  yields  of  the  parents,  in  8  %  it 
was  below  this  average,  and  in  4  %  was  below  the  yield  of  each  of  the  par- 
ents. The  greater  vigour  of  the  hybrids,  therefore,  has  a  positive  influence 
on  productivity.  For  hybridisation  to  succeed  in  a  given  district  it  is, 
however,  necessary  for  the  yield  of  the  hybrids  to  exceed  not  only  that  of 
the  more  productive  parent,  but  also  that  of  the  best  varieties  grown  in 
the  district.     For  this  reason  the  New  Haven  Agricultural  Station  has,  dur- 


(1)  See  R.,  August,  1918,  No.  853.  (Ed.) 
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ing  the  last  5  years,  always  compared  the  Ft   crops  with  the  best  known 
varieties  of  maize,  and  in  every  case  the  former  have  done  best. 

Effect  of  hybridisation  on  earliness.  —  In  maize  hybrids  the 
duration  of  the  vegetative  period  is  equal  to  the  average  of  these  periods  of 
the  two  parent  plants.  In  a  district  such  as  Connecticut,  where  the  short- 
ness of  the  frost-free  season  makes  it  essential  to  grow  early-ripening  plants, 
this  fact  is  of  paramount  importance,  and,  as  the  hybrids  often  surpass 
the  most  productive  parent  both  in  yield  and  earliness,  their  area  of  dis- 
tribution may  be  greatly  extended.  In  1916  the  hybrid  Howe's  Connecti- 
cut Dent  X  Burwell's  Yellow  Flint  had  a  grain  yield  exceeding  that  of  the 
first  parent  by  13.6  %  and,  at  the  same  time,  ripened  one  week  earlier.  On 
the  other  hand,  Funk's  90  Day  X  Burwell's  Yellow  Flint  is  slightly  inferior 
to  the  second  parent  in  grain  yield  but  ripens  twelve  days  earlier,  an  enorm- 
ous difference  from  a  genetic  point  of  view  and  of  great  importance  in 
districts  with  a  short  frost-free  season. 

Conclusions.  —  Hybridisation  of  maize  is  very  advantageous  be- 
cause it  makes  it  possible  to  unite  productivity  and  earliness  in  one  plant. 
The  best  results  were  obtained  with  the  following  crosses  :  — 

Tyler's  White  Cap  Dent  (1)  X  Burwell's  Flint  (2). 

Harris'  Early  Huron  X  Burwell's  Flint. 

Howe's  Connecticut  Dent  X  Burwell's  Flint. 

Montgomery's  Dent  X  King  Phillip  Flint. 

Brewer's  Dent  X  King  Phillip. 

Brewer's  Dent  X  Burwell's  Flint. 
It  should  be  pointed  out  that  the  grain  yield  of  hybrids  exceeds  the 
average  of  the  yields  of  the  two  parents  to  a  greater  extent  the  greater  is 
the  difference  between  their  characters,  origin,  etc.   Thus,  the  cross  Dent 
X  Flint  is  much  superior  to  the  cross  Flint  X  Flint. 

Up  to  the  present  the  vigour  characteristic  of  hybrids  has  been  attrib- 
uted to  heterozygosis,  but  recent  work  (Jones,  1917)  has  shown  that  it 
might  be  due  to  the  hybrid's  accumulating  the  growth  factors  of  the  par- 
ents, thus  possessing  more  of  these  factors  than  each  parent  separately. 
In  the  cross  Dent  X  Flint,  Dent  maize  may  supply  the  factors  absent  in 
Flint  maize,  and  vice  versa,  so  that  the  factors  contained  by  the  hybrid 
form  a  more  complete  whole  than  is  the  case  with  the  parents,  and  have 
thus  greater  vigour.  It  has  been  objected  that,  if  this  point  of  view  is 
correct,  it  should  be  possible  to  unite  in  one  variety,  under  stable  and  homo- 
zygous conditions,  all  the  factors  of  growth  scattered  amongst  the  different 
varieties  of  one  species.  In  reality,  however,  no  variety  (of  maize  or  other 
naturally  staurogamous  plant)  is  known  in  which  this  stable  and  homozy- 

(1)  Dent  Maize  [Zea  Mays  var.  indentata  [Sturt]  Bailey)  is  characterised  by  grain  ridgeq 
at  the  top  and  with  a  hard  endo  perm  on  the  two  lateral  sides  only,  the  starch  portion  extend] 
in>{  to  the  1  i  1  >.  [Ed.) 

(2)  Flint  Maize  [Zea  Mays  v.ir.  indurata  (Sturt)  Bailey)  is  characterised  by  grain  in 
which  the  hi  rd  Layer  >>f  the  endosperm  1  ompletely  surrounds  the  starch  portion,  thus  pre- 
venlingit  from  reaching  the  tip.  [Ed  ) 
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gous  combination  is  realised.  This  objection  is  annulled  by  the  fact  that 
certain  characters  are  transmitted  not  by  isolation,  but  in  groups  (link- 
age). This  excludes  the  possibility  of  combining  some  characters  inde- 
pendently of  others.  This  is  why  it  is  impossible  to  unite  all  the  desirable 
characters  in  one  individual  (or  variety)  under  homozygous  condition 
which  are  not  subsequently  affected  by  self-fertilisation. 

33  -  Problems  Relating  to  the  Selection  of  Rice  by  Pure  Strains,  in  Java.  —  kock, 

E-,in    Teysmannia,  Year  XXIX,    Pt.  1,  pp.  1-36;  Pt.  2,  pp.   96-127;   Pt.  3,  pp.  165-191. 
Batavia,  Java,  191 8. 

Results  of  a  series  of  experiments  made  between  1911-16,  at  the  Buiten- 
zorg  Station  and  in  other  localities  of  Java,  with  the  Kowel,  Glindorean,  Ro 
gol  and  Solo  varieties  of  rice,  in  order  to  ascertain  the  true  practical  effect 
of  selection  by  pure  strains.  The  chief  results  obtained  at  Buitenzorg 
are  given  below. 

Kowel  variety.  —  Out  of  34  pure  strains  of  the  first  selection,  15 
gave,  in  1913-14,  a  yield  higher  than  that  of  the  original  plants,  5  an  equal 
and  14  a  lower  yield.  In  1914-15  the  cultural  tests  were  limited  to  the  4 
best  lines  of  the  15  mentioned  above,  under  the  numbers  11,  13,  23,  24. 
Three  of  them,  especially  Nos.  13  and  34,  retained  their  superiority,  while 
No.  23  gave  a  lower  yield  than  that  of  the  original  plants.  In  1915-16  the 
2  best  lines  (Nos.  13  and  34)  also  gave  a  negative  result. 

Glindorean  variety.  -  Out  of  35  strains  of  the  first  selction,  12  yield- 
ed, in  the  first  year,  more  than  the  original  plants,  6  as  much  and  17  less. 
The  following  year,  more  or  less  the  same  facts  were  noted  as  for  the  Kowel 
variety,  and  the  superiority  of  the  pure  strains  diminished  rapidly  after- 
wards. 

Rogol  variety.  —  This  is  noteworthy  for  the  positive  results  it  gave 
the  first  year.  Out  of  61  strains,  53  were  better  than  the  original  plants. 
But  afterwards,  as  in  the  2  previous  varieties,  the  productivity  of  the  best 
strains  diminished  rapidly,  so  much  so  that,  the  fourth  year,  only  one  strain 
(No.  43)  retained  its  superiority. 

Solo  variety.  —  There  are  2  forms,  Solo  I  and  Solo  II.  The  latter, 
with  plumper  seed,  was  discovered  and  isolated  in  1913.  Both  varieties 
behave  much  in  the  same  way  as  the  Rogol  variety. 

Comparative  cultural  tests  and  selection  tests  made  in  2  other  localities, 
Nyandjoek  and  Sidoardjo,  gave  results  agreeing  fairly  well  with  those  of 
Buitenzorg,  and  like  them,  lead  to  the  conclusion  that  selection  of  rice  by 
pure  strains  according  to  the  criteria  observed  in  Europe  and  America  is 
practically  useless  in  Java. 

According  to  the  author,  there  are  two  reasons  for  this  failure :  — 
1)  the  large  annual  variations  of  the  meteorological  values,  as  a  result  of 
which  the  same  strain  may  give  good  results  one  year  and  bad  results  the 
next.  Thus  the  strain  Caroline  No.  2  was  clearly  superior  to  strain  No. 5 
in  191 1 -12,  whilst  in  the  following  year,  the  inverse  took  place.  On  the  con- 
trary in  the  ordinary  population,  the  various  properties  of  the  consti- 
tuent strains  tend  to  compensate  themselves,  so  that  the  yield  tends  to 
remain  more  or  less  constant. 
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2)  The  great  variability  of  the  soil,  especially  in  the  coastal  zone,  where 
the  variability  of  the  watercourses  produces  such  an  irregular  mixture 
and  distribution  of  the  silt  that  uniform  soil  conditions  can  rarely  be  found, 
even  over  small  areas.  Thus,  a  pure  strain  produced  and  differentiated  in  a 
small  area  responds  only  to  the  exigencies  of  that  area  ;  when  spread  over 
large  areas  and  taken  into  soil  conditions  different  from  those  of  its  place  of 
origin,  it  soon  loses  its  characters  of  productivity. 

This  observation  suggests  the  interesting  problem  of  mixtures :  to  sow- 
seeds,  not  of  distinct  pure  strains  but  of  a  mixture  of  pure  strains  of  the 
same  or  different  varieties,  so  as  to  obtain  an  adaptability  and  elasticity  equal 
to  that  of  the  ordinary'  plant  populations  and,  at  the  same  time,  greater 
productivity,  together  with  the  progressive  elimination  of  the  strains 
of  lesser  value. 

In  1915-16  the  author  caried  out  a  series  of  experiments  on  these  lines, 
using  mixtures  in  different  proportions  of  seed  of  a)  pure  strains  No.  12  and 
28-35  of  the  Glindorean  variety  ;  b)  the  Glindorean  and  Mamas  varieties  ; 
c)  the  Mamas  and  Pandan  varieties  ;  d)  the  Rogol,  Pandan  and  Baok 
varieties. 

During  these  experiments  it  was  found  that,  according  to  the  case, 
artificial  mixtures  gave  results  that  were  either  superior  or  more  or  less 
equal,  or.  inferior  to  those  of  the  original  populations  or  of  the  strains  (or 
varieties)  sown  separately. 

These  contrasts  can  be  explained  by  the  fact  that  the  mixed  strains  (or 
varieties)  strongly  influence  each  other  both  as  to  quantity  or  as  to  qua- 
lity. These  reciprocal  influences  sometimes  give  a  sum  of  positive  effects, 
at  other  times  a  sum  of  negative  effects,  whence  the  diversity  of  the  results 
obtained. 

The  system  of  artificial  seed  mixtures  is,  therefore,  sound.  The  ques- 
tion is,  in  each  case,  to  choose  a  certain  number  of  strains  (or  varieties) 
that  do  not  give  rise  to  a  sum  of  negative  effects  and  are  capable  of 
simultaneously  providing  that  the  "  artificial  population  "  formed  by  them 
will  have  the  adaptability  proper  to  "  natural  populations  ",  which  is  ne- 
cessary to  maintain  a  fairly  constant  yield  imder  very  varying  condition 
of  soil  and  climate. 

34  -  Pure  Line  Soybean  Selection,  in  Connecticut,  U.  S.  A.  Jones,  d.  f.  and  Hayes, 
11.  K ,  in  the  Fortieth  Report  of  //,  (  onnecticui  Igriculturai  Experiment  Station  :■  r  the 
Yeai  [916,  pp.   ,1     353.     New  Haven,  1917- 

During  cultural  tests  of  the  Kentucky  variety  of  soybean,  imported 
from  Manchuria  in  i<h  1,  marked  individual  differences  were  noted  between 
the  pi.. ni-  with  respect  to  manner  of  growth  and  the  colour  of  the  flow 
and  ]'  ids.  In  order  to  obtain  more  uniform  types  pure  Hue  selection  was 
started  in  1  < » 1 . ', -  Twenty-three  plants  differing  widely  in  number  of  pods, 
the  shape  and  number  of  the  seeds,  etc.  were  chosen. 

Tin-  descendants  of  the  pure  strains,  unlike  the  original  plants,  proved 
very  uniform,  especially  in  the  colour  of  the  flowers,  pods  and  seed  which 
remained  constanl  in  the  successive  generation.     Other  characters,  how- 
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ever,  date  of  flowering,  number  of  pods,  length  of  stem,  were  subject  of 
variation.  The  character  "  productivity  ",  though  of  necessity  subject 
to  the  changing  action  of  external  agents,  sometimes  showed  differences 
which  appeared  hereditary  and  due  to  diversity  in  the  specific  productivity 
of  the  strains  and  the  original  plants.  The  descendants  of  ten  of  the  high- 
est yielding  plants  chosen  amongst  the  most  productive  gave,  in  1914, 
ten  descendants,  seven  of  which  gave  a  yield  exceeding  that  of  the  original 
plants.  This  is  seen  by  the  amount  of  seed  harvested  in  bushels  per  acre  : 
Unselected  Kentucky,  25.9  ;  Selection  No.  2,  25.6  ;  No.  8,  28.3  ;  No.  9, 
30.0  ;  No.  10,  25.7  ;  No.  11,  30.4  ;  No.  18,  26.2  ;  No.  22,  24.2  ;  No.  24,  32.8  ; 
No.  25,  29.0  ;  No.  1,  27.0  (average  of  two  cultural  tests).  The  greater  pro- 
ductivity of  the  best  lines  is,  therefore,  maintained  and  transmitted  in- 
tegrally. 

Similar  selection  experiments  were  also  made  with  the  Ito  San  variety, 
distinguished  for  the  uniformity  of  its  characters.  In  1913  seventeen  plants 
were  chosen  and  the  seed  of  the  five  most  productive  sown  separately.  The 
yields,  in  bushels  per  acre,  were  :  — Original  Ito  San,  22.5  ;  Selection  No.  I, 
21.2  ;  No.  2,  22.8  ;  No.  15,  22.3  ;  No.  29,  20. oS  ;  No.  38,  21.8.  It  is  seen 
that  the  yields  of  the  selected^  lines  differ  little  from  that  of  the  original 
plant. 

Conclusion.  — Whereas  pure  line  selection  yields  no  improvement 
when  the  material  used  is  stable  (homozygous)  and  uniform  (Ito  San  var- 
iety), it  is  efficacious  when  applied  to  mixed  plants  (Kentucky  variety), 
tending  to  isolate  and  propagate  better  types. 

35  -  The  Eilets  of  Cress  and  Self-Fertilisation  in  Tomatoes.  — hayes,  h.  k.  and  Jones, 

D.  P.,  in  the  Fortieth  Report  of  the  Connecticut  Agricultural   Experiment   Station  for  the 

Year  1916,  pp.  305-318.    New  Haven,  191.7. 

Numerous  investigations  from  the  last  century  onwards  have  lead  to 
the  conclusion  that  artificial  fertilisation  repeated  from  generation  to  gen- 
eration causes  a  progressive  decrease  in  the  vigour  of  the  plants,  but  that 
the  crossing  of  varieties  of  fairly  different  structure  gives,  in  i7, ,  hybrids 
which  are  often  more  vigorous  than  the  parent  plants.  The  paper  under 
review  gives  the  results  of  a  series  of  experiments  on  the  effects  of  self- 
fertilisation  in  the  tomato.  The  varieties  used  were :  —  Lorillard,  Sutton's 
Best  of  All,  Livingston's  Stone,  and  Dwarf  Champion.  The  last  is  distin- 
guished from  the  others  by  its  earliness,  the  colour  of  the  fruit  (pinkish 
purple  instead  of  red)  and  its  growth  (dwarf) .  The  characters  studied  were 
volume  of  the  fruit  (deducted  from  the  average  weight  of  the  ripe  fruit), 
the  number  of  ripe  fruit  per  plant,  and  the  total  fruit  yield  per  plant. 

Effects  of  self-fertilisation.  —  Determinations  were  made  of  the 
effects  on  the  yield  of  fruit  per  plant  and  the  average  size  of  the  fruit  by 
calculating  these  values  for  the  self -fertilised  plants,  and  expressing  them  in 
percentages  of  the  corresponding  values  found  in  plants  not  self -fertilised. 
Thus,  in  1914,  Livingston's  Stone  variety  gave  20.741b.  of  fruit  per  self- 
fertilised  plant  and  21.08  lb.  per  non  self-fertilised  plant,  the  yield  of  the  for- 
mer being  98  %  that  of  the  latter. 
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If  the  effect  of  self -fertilisation  is  to  decrease  the  vitality  of  the  species, 
the  value  of  these  percentages  should  decrease  from  generation  to  genera- 
tion. An  examination  of  data  on  three  generations  (1913-1915)  of  Living- 
ston's Stone  and  Dwarf  Champion,  and  four  generations  (1912-1915)  of  I,o- 
rillard  and  Sutton's  Best  of  All.  shows  the  presumed  loss  of  vitality  to  oc- 
cur in  the  last  variety  only.  This  is  seen  from  the  following  per- 
centages :  — 

A)  Yield  in  fruit  per  plant,  —a)  Livingston's  Stone,  no,  98,  89; 
b)  Dwarf  Champion,  105,  125,  in;  c)  Lorillard,  102,  114,  in,  107; 
d)  Sutton's  Best  of  All,  in,  97,  90,  87. 

B)  Average  size  of  fruit.  ■ —  a)  Livingston's  Stone,  104,  112,  107  ; 
b)  Dwarf  Champion,  80,  89,  78  ;  c)  Lorillard,  115,  144,  127,  118  ;  d)  Sutton's 
Best  of  All,  115,  115,  in,  100. 

In  the  Livingston's  Stone  variety  self -fertilisation  repeated  from  genera- 
tion to  generation  decreases  the  yield  in  fruits  but  increases  their  volume. 
The  effect  is  reversed  in  the  Dwarf  Champion  variety.  The  Lorillard  var- 
iety gives  just  the  opposite  results  to  those  expected  —  an  increase  in  both 
the  yield  and  volume  of  the  fruit.  In  these  three  cases  it  may  be  concluded 
that  the  only  effect  of  self -fertilisation  is  to  isolate  the  genetically  pure  strains 
which  may  be  either  superior  or  inferior  to  the  original  variety.  The  com- 
mercial varieties  are  not  homogenous,  but  made  up  of  a  mixture  of  different 
types  which  self -fertilisation  tends  to  isolate.  The  decrease  in  vitality  ob- 
served in  Sutton's  Best  of  All  as  a  result  of  repeated  self -fertilisation  may  be 
accounted  for  by  admitting  this  variety  to  be  heterozygous  in  many  char- 
acters and  very  vigorous  for  this  very  reason.  Continued  self -fertilisation 
causes :  —  homozygous  coupling  of  the  characters,  the  progressive  reduction 
of  heterozygosis,  and,  consequently,  progressive  decrease  of  vigour  (pro- 
ductivity) . 

Effects  of  hybridisation.  — From  the  moment  that  self -fertilisa- 
tion has  not  a  negative  influence  on  the  plant  it  is  possible  to  measure  the 
effects  of  hybridisation  by  comparing  data  on  the  yield  of  self-fertilised 
plants  with  those  on  the  yield  of  the  same  varieties  crossed  amongst  them- 
selves. In  the  hybrid  Livingston's  Stone  X  Dwarf  Champion  the  yield 
is  15  %  above  that  of  the  more  productive  parent,  Livingston's  Stone.  This 
is  seen  from  the  average  figures  for  the  four  years  1912-1915 :  — Liv 
ingston's  Stone  18.82  lb.  of  fruit  per  plant,  Dwarf  Champion  17.03  lb., 
Livingston's  Stone  X  Dwarf  champion  21.65  lb.  This  hybrid  is  also  earlier 
than  either  of  the  parents.  This  is  shown  by  the  amount  of  fruit  ripening 
during  the  first  half  of  the  season  (before  September  10)  expressed  in  per- 
centage of  the  total  yield :  —Dwarf  Champion  55%,  Livingston's  Stone  41  %, 
Livingston's  Stone  X  Dwarf  Champion  59  %.  On  the  other  hand,  the 
Ft  hybrids  of  the  cross  Lorillard  X  Sutton's  Best  of  All,  yield  less  than 
the  more  productive  parent,  as  is  seen  by  the  following  yields  : — Lorillard 
21.53  lb.  of  fruit  per  plant  ;  Sutton's  Best  of  All  19.96  lb.,  Lorillard  X  Sut- 
ton's Best  of  All  21.44  lb. 

All  crosses,  therefore,  do  not  give  increased  yi^ld  in  the  hybrids. 
When,  however,  a  good  combination  of  varieties  has  been  found,  i.  e.,  two 
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varieties  which  give  more  productive  plants  when  crossed,  it  is  certain 
that  this  production  well  be  repeated  in  each  case  in  which  the  excess  in 
yield  is  sufficient  to  justify  commercially  the  process  of  crossing. 

36  -  Cucumber  Hybridisation  Experiments  at  New  Haven,  Connecticut,  U.  S.  A.  — 

Hayes,  H.  K.  and  Jones,  D.  P.,  in  the  Fortieth  Report  of  the  Connecticut  Agricultural  Ex- 
periment Station  for  the  Year  1916,  pp.  310-322  +  Plate  XVII,  New  Haven,  IQ17. 

The  varieties  used  were  Early  Russian,  White  Spine,  London  Long 
Green  and  Fordhook  Famous.  The  last  two  produce  large  fruit  and  vigor- 
ous vines.  White  Spine  has  medium  sized  fruit  and  vines,  and  Early 
Russian  is  small,  produces  a  large  number  of  male  and  female  blossoms  and 
tends  to  set  fruit  in  clusters. 

Positive  results  were  obtained  with  the  following  crosses  : —  Early 
Russian  X  White  Spine,  White  Spine  X  London  Long  Green,  London  Long 
Green  X  Fordhook  Famous,  Fordhook  Famous  X  White  Spine.  The  in- 
creased vigour  of  the  Fx  hybrids  is  seen  both  in  the  weight  of  the  fruit  and 
the  total  number  of  fruit  per  plant,  whereas  in  length  they  are  intermediate 
between  the  two  parents. 

The  hybrids  Early  Russian  X  White  Spine  gave  a  crop  equal  in  weight 
to  that  of  the  more  productive  parent.  The  hybrids  White  Spine  X  Lon- 
don Long  Green  exceeded  the  more  productive  parent  in  yield  by  24% 
and  Fordhook  Famous  X  White  Spine  by  39  %,  whereas  London  Long 
Green  X  Fordhook  Famous  cross  gave  a  yield  about  equal  to  that  of  the 
parents.  The  greater  vigour  of  the  hybrids  appears  yet  more  in  the  total 
number  of  fruit  per  plant  than  in  their  weight.  In  each  case  the  hybrid 
was  superior  to  the  more  prolific  parent  by  an  average  of  1.6  to  8  fruit  per 


plant,  i.  e.  by  6  to  27 


0/ 
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37  -  Grapefruit  Selection   in  California.  —  Shamel,  a.  d.,  Scott,  e.  b.  and  pomeroy, 

C.  S.,  in  the  U.  S.  Department  of  Agriculture,  Bureau  of  Plant  Industry,  Bulletin  No.  697, 
112  pp.  +11  Plates.     Washinton,  September  27,  191 8. 

In  California  the  cultivation  of  grapefruit  (Citrus  grandis)  is  still  lim- 
ited. It  is,  however,  developing  rapidly  and,  in  a  little  while,  will  form 
an  important  branch  of  citrus  production.  From  1910  to  1915  the  acreage 
over  which  it  was  grown  increased  from  894  to  2  887  acres,  and  is  still  in- 
creasing. This  development  coincided  with  the  introduction  of  the  Marsh 
Seedless  variety  which  is  rapidly  replacing  the  native  varieties  which  yield 
inferior  fruit  of  low  commercial  value.  The  March  Seedless  variety,  a 
native  of  Lakeland,  Florida,  was  imported  into  California  by  Messrs. 
Twogood  and  Cutter  of  Riverside.  Not  only  does  it  maintain  all  the 
characters  which  make  it  valuable  in  the  Gulf  of  Mexico  district,  but  its 
flavour  is  superior  to  that  obtained  in  its  native  country. 

As  the  other  species  of  citrus,  the  grapefruit  inclines  strongly  to  the 
production  of  bud  variations  which  are  not  only  often  undesirable,  but  are 
usually  inferior  to  the  parent  plant.  At  times  a  lot  guaranteed  to  be  com- 
mercially seedless  is  found  to  contain  a  more  or  less  high  percentage  of 
fruit  with  30  to  90  seeds.  This  type  of  Marsh  fruit  is  produced  from  bud 
variation,  and  the  absence  of  any  judgement  in  selecting  material  for  graft- 
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ing  has  done  much  to  propagate  these  variations,  causing  deterioration 
in  both  the  quality  and  the  quantity  of  the  product. 

The  study  under  review  gives  the  results  of  a  series  of  investigations 
aiming  at  :  i)  determining  the  nature  and  frequency  of  bud  variations  in 
grapefruit  ;  2)  determining,  by  means  of  a  series  of  observations  of  each 
plant,  the  characters  of  the  different  variations;  3)  devising  methods  of 
isolating  the  best  strains  and  of  showing  from  which  plants  grafting  mat- 
erial may  best  be  taken.  These  investigations  showed  the  existence  of 
six  well-defined  strains  : 

1)  Marsh  strain.  ■ —  The  most  valuable  strain  commercially  by  reason 
of  its  high  yield  of  first  quality  fruit  ;  spreading  habit  of  growth  allowing 
most  complete  and  satisfactory  development  of  crown  and  branches  ;  abund- 
ant large,  elliptical,  sharply  pointed  leaves  ;  flowers  in  March  and  ripens 
in  the  summer  of  the  following  year  ;  fruit  globular,  ends  slightly  flattened, 
rind  thin  (%  inch),  smooth,  ivory  white,  with  amber  pulp,  juicy  and  of 
good  flavour;  very  few  pips  (an  average  of  three  per  fruit). 

2)  Seedy  strains.  ■ —  These  varieties  differ  from  the  previous  one  in  the 
drooping  growth  of  the  branches,  which  makes  it  easy  to  identify  them,  and 
by  the  presence  of  25  to  100  seeds  per  fruit.  In  their  other  characters  they 
resemble  the  March  strain.     There  are  two  strains,  a  rough  and  a  smooth  one. 

3)  Rough  strain.  —  Trees  erect  in  growth  with  a  tendency  to  produce  an 
abnormal  number  of  very  vigorous  branches  ;  fruit  commercially  inferior 
to  those  of  the  Marsh  strain,  globular,  large  with  thick  rind  (%  inch). 
rough  and  yellowish,  pulp  almost  flavourless  and  with  scant  juice.  The 
fruit  ripens  late  and  irregularly. 

4)  Bell  strain.  —  This  strain  resembles  the  previous  one,  differing  only 
in  the  shape  of  the  fruit  (bell-shaped  or  pyriform). 

5)  Alternate-bearing  strain. —  Trees  having  all  the  characters  of  the  Marsh 
strain  except  in  their  yield  which  varies  from  year  to  year.  There  are 
two  groups,  one  bearing  many  seeds,  the  other  commercially  seedless. 

6)  Unproductive  strain.  — ■  Low  yield,  especially  in  first  quality  fruit. 
Throughout  the  1910-1915  period  specimens  of  each  of  these  strains 

were  subjected  to  special  biometrical  control  in  order  to  determine  their 
good  and  bad  qualities.  •  The  fruit  of  each  tree  was  divided  into  three 
grades  :  —  1)  Ivory  white  grade,  including  the  perfect  fruit  ;  2.)  Standard 
'c,  including  fruit  imperfect  in  shape,  colour,  etc:,  but  saleable;  3)  Cull 
grade,  including  the  unsaleable  fruit.  A  performance  register  was  kept  for 
each  tree  in  which  were  recorded  each  year  the  number  and  total  weight 
of  the  fruit,  the  number  and  total  weight  of  the  fruit  of  each  grade,  the  aver- 
age number  of  pips  per  fruit,  the  number  of  abnormal  fruit.  This  register 
shows  the  more  or  less  marked  tendency  to  variation  of  the  different  trees 
and  strains.     So  tar  the  following  results  have  been  obtained: — 

Totai  vield  of  fruit  per  tree.  -  •  The  total  number  of  trees  studied 
was  77,  25  of  which  were  planted  in  1898  (Group  .1)  and  52  in  1903  (Croup 
B).  The  data  on  the  yield  per  tree  are  given  in  a  table  and  inc'ude  no1  only 
each  <>t  the  s1  rains  already  mentioned,  but  also  the  5  most  productive  and  the 
5  least  productive  trees,  independently  of  the  strain  to  which  they  belong. 
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Group  A.  — ■  1)  The  5  most  productive  trees,   all  of  the  Marsh  strain 
yielded  during  the  period  1910-1915  an  average  of  565  fruits  per  tree,  equal 
to  a  weight  of  441.8  lb. 

2)  The  Rough  strain  gave  per  tree  531  fruits  and  404.5  lb.  respectively. 

3)  Marsh  strain,  474  fruits  and  381.2  lb.  per  tree. 

4)  Rough  Seedy  strain,  265  fruits  and  223.2  lb.  per  tree. 

5)  The  5  least  productive  trees,  261  fruits  and  223.0  lb.  per  tree. 

6)  Smooth  Seedy  strain,  248  fruits  and  222.4  lb.  per  tree. 

Group  B.  —  1)  The  5  most  productive  trees,  263  fruits  and  218.2  lb 
per  tree. 

2)  March  strain,  195  fruits  and  161. 6  lb.  per  tree. 

3)  Alternate-bearing  strain,  191  fruits  and  151. 5  lb.  per  tree. 

4)  The  5  least  productive  trees,  119  fruits  and  99.9  lb.  per  tree. 

5)  Unproductive  strain,  106  fruits  and  89.7  lb.  per  tree. 

Yield  op  first  quality  fruit  (Ivory  white  grade).  —  Marsh  strain, 
53.5  %  of  the  total  yield;  Smooth  Seedy  strain,  49.3%  ;  the  5  most  produc- 
tive trees  (all  Marsh  strain),  48.9  %;  Rough  strain  45.5.  % ;  the  5  least  pro- 
ductive  trees,    30  %  ;    Rough   Seedy   strain,    25.2  %. 

Average  number  of  seeds  per  fruit.  —  Rough  strain,  2.2  ;  Marsh 
strain,  2.6;  the  5  most  productive  trees  (all  Marsh  strain),  2.8  ;  Smooth 
Seedy  strain,  48.7;  the  5  least  productive  trees,  51.5;  Rough  Seed}^ 
strain,  52.2. 

Conclusions.  —  The  Marsh  strain  is  superior  to  ah  the  others  in  the 
quality  and  quantity. of  its  produce,  and  is  the  strain  which  should  be  pro- 
pagated. It  is  advisable  to  top-work  and  re-bud  the  other  strains  (especially 
the  Rough,  Bell  and  Unproductive  ones)  with  wood  from  the  best  Marsh 
trees.  ¥>y  the  continual  use  of  bud  wood  from  selected  trees  a  new  strain 
of  improved  Marsh  lias  been  isolated  and  has  proved  both  pratically  and 
commercially  stable.  This  work  of  improvement  and  selection,  helped 
by  the  action  of  the  California  Grapefruit  Club,  is  being  continued  and  will 
certainly  influence  the  spread  of  grapefruit  growing  in  California.  - 

38  -  Method  of  Cultivating  Cereals  Tested  in  Portugal.  -See  No.  18  of  this  Review. 

39  -  Comparative  Cultural  Experiments  with  Aurora  and  Manitoba  Wheats  in  Vau- 

ellise,  France  (1 ).  —  Zacharewicz,  in  the   Comptes  rendus  des    Seances  de  VAcad&mie 
d' Agriculture  de  France,  Vol.  IV,  No.  31,  pp.  878-880.  Paris,  August,  14,  1918. 

In  19 18  the  author  made  comparative  tests  with  Aurora  and  Manitoba 
spring  wheats  in  collaboration  with  M.F.  RiEU,  on  the  Anseillaud  estate 
near  Catranne,  Vaucluse.  Aurora  wheat  was  sown  over  7  104  sq.  ft.  and 
Manitoba  over  4  036  sq.  ft  The  plots  were  side  by  side.  The  soil  was  cal- 
careous silicious  clay  in  which  potatoes  had  just  been  giown ;  it  had  receiv- 
ed no  manure  in  1918.  In  1917  only  stable  manure  had  been  given  at 
the  rate  of  11.9  tons  per  acre.  The  soil  had  been  prepared  rather  early, 
being  ploughed  to  a  depth  of  6  in.  during  the  winter  and  the  cultivator 
passed  over  immediately  before  sowing.     The  seed  was  sown  on  the  morning 


(1)  See  R.  Dee.,  1918,  No.  1349.  {Ed.) 
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oi  April  4  at  the  rate  of  22  lb.  (or  133.8  lb.  per  acre)  of  Aurora  wheat  and 
14  lb.  (or  142.7  lb.  pel  acre)  of  Manitoba. 

The  weather,  which  had  been  rather  dry  for  three  months,  broke  the 
next  day,  thus  favouring  geimination  which  occurred  en  April  14  for  Mani- 
toba and  April  15  for  Aurora.  Vegetation  was  normal  till  June  5,  when 
Manitoba  began  earing,  followed  on  the  6th.  by  Aurora.  From  this  period 
Manitoba  -eemed  to  fall  behind  Aurora  which  turned  darker  green,  and  grad- 
ually grew  some  inches  taller  than  Manitoba.  Nevertheless,  a  few  days 
before  harvest  the  latter  made  up  the  lost  stait  and  both  varieties  were 
practically  equal  in  height,  i.  e.  3.14  ft.  On  July  13  Auroia  turned  its  final 
colour.,  whereas  Manitoba  remained  green  a  few  days  longer  so  that  the  first 
could  be  harvested  on  the  17th,  four  days  before  the  second,  cut  only  on 
the  21st. 

The  yields  in  grain  obtained  were  :  —  1)  Aurora,  335  lb.  or  2  054.5  lb. 
per  acre  ;  2).  Manitoba,  205  lb.,  or  2  212.5   V°.  per  acre. 

In  view  of  these  excellent  results  the  author  asks  whether  it  would  not 
be  advisable  to  plant  less  winter  and  more  spring  seed. 

40  -  The  Revictualling  in  Flour  of  Upper  Senegal  and  Niger  with  Timbuctco  Wheat. 

—  V ' Exportatcur  francais,  No.  90.  p.  35.   Paris,  April,  18,  1918.  Reproduced  in  the  Bul~ 
letin  do  V Office  Colonial,  Year  XI,  No.  126,  p.  341.  Melun  (France),  June,  1918. 

As  the  revictualling  in  flour  of  the  colonies  in  French  West  Africa 
had  become  more  and  more  difficult,  the  Lieutenant-Governor  of  Upper 
Senegal  and  Niger,  aided  by  his  Agricultural  Departments,  tcok  steps 
to  increase  the  area  under  wheat  in  the  Timbuctoo  region.  The  results 
obtained  were  completely  satisfactory.  At  present  some  500  metric. 
tons  of  wheat  are  available  for  the  European  population  and  the  Agri- 
cultural Services  of  the  colony  are  now  awaitng  mills  bought  in  France  .-o 
as  to  replace  the  food  flours  from  Corbeil  with  those  from  Timbuctoo 
wheat. 

Till  recently  Sudan  wheats  were  thought  to  be  hard  wheats.  In 
reality  they  are  a  very  complex  mixture  in  which  the  hard  type  predomi- 
nates, but  from  which,  by  selection  soft  wheats  can  be  obtained.  One 
soft  wheat,  with  a  very  light-coloured  pericarp,  will  give  a  good  flour  with 
a  low  bolting  percentage. 

41  -  Cultural  Tests  of  "  Selected  Wasa"  Rye,  in  Sweden.  --  Ljung,  w.  e.,  in  Sve- 
riges    U^ldJi  s    Tidskrift,  Year   XXVIII,    l't.   2,   pp.    71-81.    Malmo,  1918. 

The  new  variety  of  rye,  "  selected  Wasa  ",  is  derived  from  a  plant  0570 
of  common  Wasa  isolated  in  190 1  and  is  distinguished  from  the  mother  varie- 
ty by  its  shorter  stems,  greater  tillering  power  and  a  greater  uniformity 
of  the  ears  and  grains.  In  South  Sweden  and  the  most  favoured 
regions  "selected  Wasa  "  rye  is  inferior  to  the  Stiarn  and  Petkuser  var- 
ieties as  regards  yield  in  grain.  Tims,  the  following  yields  per  acre  were 
obtained  at  Svalof  as  means  of  the  5-year  period  iqo(>-io  :  Stiarn,  4  250  lb. ; 
Petkuser,  4  047  Ib.jand  selected  Wasa,  3  651  lb.  In  Yarmland  and  at  Pjerka 
Saby,  where  the  climatic  conditions  begin  to  be  less  favourable  for  the 
growth  of  rye.  the  "  selected  Wasa  "  variety  takes  first  place,  owing  to  its 
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greater  resistance  to  cold  and  to  its  adaptability.  Thus,  at  Bjerka  Saby, 
the  following  mean  yields  of  grain  were  obtained  per  acre,  for  the  period 
1911-1916  :  —  selected  Wasa,  2  138  lb. ;  Stiarn,  2  120  lb. ;  and  Petkuser, 
1  938  lb. 

Further  to  the  north  (in  Norrland)  the  resistance  of  the  new  variety 
to  the  bitter  climate  is  well  shown.  At,  Lulea  the  following  yields  of  grain 
per  acre  were  obtained,  as  average  of  the  period  1912-1917  :  native  Norrland 
rye,  2  086  lb.  ;  common  Wasa,  1  561  lb.  ;  and  selected  Wasa,  1  355  lb. 

As  regards  the  other  characters  (weight  per  bushel,  weight  of  1000 
grains  ;  strength  of  straw,  yield  in  straw)  ,  the  author  gives  the  results  of 
comparative  tests  carried  out  at  Svalof  between  191 1 -17  with  the  following 
varieties:  common  Wasa,'Bretagner,  Petkuser,  Stiarn,  Midsommar,  Prof. 
Heinrich,  Schlanstedter,  Ostgota  black  rye  ("  Ostgota  Grarag  ").  These 
tests  showed  that : — ■  1)  in  weight  per  bushel,  the  selected  Wasa  variety 
takes  first  place  with  a  weight  of  59  lb.  ;  2)  in  weight  of  1  000  grains, 
the  new  variety  is  inferior  to  Stiarn  (30.8  gm.),  to  Prof.  Heinrich  (26.7  gm.), 
to  Schlanstedter  (28.6  gm.)  and  to  Petkuser  (31  gm.)  ;  3)  the  strength  of  the 
straw  is  mediocre  —  6.1  (according  to  the  empirical  scale  where  1  expresses 
a  very  feeble  and  10  a  very  strong  straw)  ;  except  the  Bretagner  variety 
(4.8),  all  the  other  varieties,  including  the  common  Wasa  variety,  are  sup- 
erior to  selected  Wasa,  with  a  maximum  of  7.9  for  the  Prof.  Heinrich  var- 
iety ;  4)  the  yield  in  straw,  5  605  lb.  per  acre,  is  higher  than  that  of  all  the 
other  varieties,  save  Bretagner  (5751  lb.). 

Conclusion.  —  The  growth  of  the  "  selected  Wasa  "  variety  can  be 
recommended  in  Central  Sweden,  in  the  southern  parts  of  Norrland  and 
in  the  mountainous  parts  of  Smaland,  where  the  Stiarn  and  Petkuser  var- 
ieties, owing  to  their  poor  resistance  to  cold,  cannot  produce  a  good  crop. 

42  -  "  Milho  Caboclo",  a  Good  Variety  of  Brazilian  Maize.  —  Chacams  e  Quintaes, 

Vol.  XVIII,  No  3,  p.  212.  Sau  Paulo,  September  15,  1918. 

The  Brazilian  maize  known  as  "  milho  caboclo  ",  imported  into  and 
acclimatised  in  the  United  States,  where  it  is  called  "  Brazilian  Flour  Corn" 
is  noteworthy  for  its  high  yield  (50.1  to  74.6  bus.  per  acre),  its  tillering 
power  and  the  fact  that  it  produces  2  or  3  ears  per  stalk  that  are  from  8.6 
to  1 1. 8  in.  long,  very  white  and  excellent  for  roasting.  The  grain,  when 
milled  like  wheat,  gives  an  excellent  bread  or  biscuit  flour. 

43  -  Cultural  Experiments  with  Arum  italicum,  in  Italy.  —  pantanelli,  e.,  in      starch  cr< 
the  Stazioni  sperimsntali  agrarie  italiane,  Vol.  EL   Pt.  1-2,  pp.  69-82  4-  1   table.  Mo- 

dena,   191 8. 

In  Italy  the  name  "  gigaro  "  is  given  to  2  wild  species  of  Arum  :  — 
A .  maculatum,  commoner  in  the  north  and  with  smaller  rhizomes ;  A .  itali- 
cum, much  more  common  in  Central  and  Southern  Italy,  of  bigger  growth 
and  with  larger  rhizomes,  therefore  more  important  in  case  it  should  be 
utilised  commercially.  Under  the  most  favourable  conditions,  a  rhizome 
of  the  latter  species  can  attain  a  maximum  weight  of  250  gm.,  with  an 
average  weight  of  80  gm. 

The  author  attempted  to  grow  Arum  italicum  at  the  R.  Vivaio  di  viti 
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americane  »  (Royal  Nursery  of  American  Vines)  at  Noto  (Syracuse).  Small 
rhizomes  weighing  15  to  40  gm.  each  were  sown  in  September  at  distances 
of  8  in.  <  16  in.  ;  a  year  after  a  weight  of  rhizomes  15  times  as  great  and  2 
rears  after  a  weight  26  times  as  great  were  obtained.  Arum  italicum  does 
well  in  ah  soils.  The  rhizomes  contain  up  to  21  %  of  starch  in  the  rest 
period  (summer),  during  which  most  of  the  carbohydrates  are  present  as 
starch.  During  growth  the  starch  diminishes,  being  replaced  by  saccharose. 
The  three -year- old  rhizomes  have  the^-  highest  starch  content.  In 
laboratory  tests  the  author  obtained  from  rhizomes  gathered  during  the 
rest  period  a  yield  of  18  %  pure  starch,  20  to  23  %  of  glucose  and  10  % 
of  alcohol.  On  a  commercial  scale,  using  the  plant  used  for  extracting 
potato  starch  and  for  distilling  the  must  obtained  from  it,  a  yield  of  20  % 
of  starch  or  glucose  and  11  %  of  ethyl  alcohol  respectively,  all  of  the  best 
quality  would  be  obtained.  The  cultural  test  made  by  the  author  was 
most  successful.  However,  before  beginning  to  grow  this  plant,  the 
enormous  quantities  of  Arum  growing  wild,  from  the  sea  to  the  mountains 
in  all  Italy  could   be  exploited. 


44  -  Sechium  edule  as  a  Forage  and  Food  Plant.  —  Lavoura  e  Criag&o,  Year  in, 
No.  9,  pp.  214-215.  Rio  de  Janeiro,  S.pt.  1918.  —  Characas  (•  Quint aes,  Vol.  XVIII, 
No.  3,  pp.    191-192    +    2    Pigs.     San   Paulo.   Sept.    igi8. 

The  climbing  perennial  Cucurbitaceous  plant  Sechium  edule  is  a  native 
of  Mexico,  where  it  was  known  as  "  chayoth  ",  but  it  has  spread  to  the 
Antilles  and  throughout  tropical  America,  where  its  name  became  very 
much  changed  :  —  "  chayote  ",  "  choyote  ",  '  chochote  ",  whence  the 
French  name  "  chouchoute  "  and  the  English  name  "  chow  chow  "  ;  in 
Brazil  the  French  name  became  "  xuxii  "  which  was  finally  changed  to 
"  maxuxo  "  and  "  machucho  ".  About  the  middle  of  the  last  century 
Sechium  edule  was  introduced  in  France  and  North  Africa  ;  every  year 
Tunis  and  Algeria  exported  hundreds  of  tons  of  the  fruit  of  this  Cucurbi- 
taceae  to  the  London  and  Paris  markets.  The  stems  and  leaves  form  good 
forage  ;  the  flowers  are  very  melliferous  ;  the  crude  or,  better  still,  cooked 
fruits  form  an  excellent  food  for  pigs,  dairy  cows,  oxen  and  horses  ;  they 
can  also  be  given  to  poultry,  especially  turkeys  and  ducks.  The  fibre  is 
used  for  making  hats,  etc. 

The  parts  that  can  be  used  for  human  consumption  are  : —  the  fruit, 
which  weighs  from  400-1  000  gm,  the  young  shoots,  which  form  a  substi- 
tute for  asparagus,  the  root  which  weighs  2  lb.  and  more  and  contains 
20-25  %  of  starch. 

The  yields  and  returns  recorded  are  enormous.  In  Algeria,  Dr.  Trabit 
states  that  48  580  fruits  are  obtained  per  hectare,  representing  a  weight  of 
30  000  kg.  and  giving,  at  50  fr.  per  100  kg.,  with  a  net  profit  of  35  fr.  per 
100  kg.,  a  net  gain  of  10  500  fr.  per  hectare,  to  which  must  be  added 
the  value  of  the  roots  and  green  parts  (25  000  to  30  000  kg.  per  hectare). 
At  Porto  Rico  the  average  outturn  of  fruits  is  360000  kg.  per  hectare  ; 
in  New  South  Wales,  600  000  kg.  The  record  is,  however,  held  1>y  Brazil, 
where  each  plant  produces  an  enormous  quantity  of  fruits.     It  is  said  that 
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the  fruit  from  a  single  plant  sufficed  to  feed  a  pig  for  6  %  months.  As 
pig  rearing  has  a  great  future  in  Brazil,  the  growth  of  Sechium  edule  as  a 
starchy   food   for   pigs  will  probably   spread   greatly. 

45  -  Our  Knowledge  Of  Textile  Fibres.  —  Michotte,  P.,  in  La  Revue  de  la  Filature  et  du  fibre  Croi 

Tissage,  Year  II,  No.  it,  pp.  215-219  and  No.  12,  pp.  271-275.     Epinal,  1917. 

The  author,  a  well  known  expert  on  textile  fibres,  shows  in  his  note 
that  there  is  practically  nothing  on  textile  fibres  in  scientific  literature, 
whether  French  or  foreign.  With  the  exception  of  the  "  Travail  des  Lins  " 
(Linen  Working)  by  A.  Renouard  and  "  Les  Textiles  vegetaux  "by  H. 
Lecomte,  good,  but  out-of-date  works,  the  publications  on  textile  fibres 
either  cannot  be  found  or  are  subject  to  serious  criticism.  The  author  points 
out  some  of  the  very  numerous  and  serious  faults  of  these  works. 

There  is  a  certain  number  of  serious  works  on  a  few  textile  plants  and 
their  relative  industries  (Le  Maguey,  by  vSegura  ;  Le  Sisal,  by  Marquess  ; 
L' A  gave,  by  Michotte  ;  The  Sisal  Fibre  Industry  in  Queensland,  by  A.  J. 
Boyd  ;  various  publications  by  W.  Trepase  on  Calif ornian  Agaves  ;  Les 
Sansevieres,  by  Michotte  ;  Le  Raphia,  by  Despandes  ;  Vegetable  Fibres, 
in  the  Kew  Bulletin  ;  various  studies  published  in  the  Annates  du  Musee 
Colonial  de  Marseille  and  in  the  Agriculture  des  Pays  chauds ;  a  study  on 
Manila  hemp  and  Agaves  in  the  Philippines,  by  A.  W.  Taypor),  but,  out 
of  700  genera,  only  5  or  6  have  been  dealt  with  more  or  less  exhaustively, 
while  20  or  30  others  have  been  treated  in  detached,  incomplete  and 
scattered  papers. 

Only  5  or  6  paper-making  plants  have  been  studied  in  scientific 
literature,  whilst  the  author  counts,  besides  bamboo,  papyrus,  alfa,  diss, 
sparta,  spartum,  banana,  pineapple,  the  yuccas,  and  the  palms,  63  inter- 
esting species  of  plants,  several  of  which  have  varieties  growing  in  natural 
stands  and  mostly  producing  paper  similar  to  that  of  alfa.  It  may  be 
said  that  paper-makers  are  unaware  of  92  %  of  the  materials  that  they 
might  use. 

The  author,  wishing  to  remedy  as  far  as  is  possible  this  state  of  affairs, 
has  written  a  "  Traite  scientifique  et  industriel  des  plantes  textiles  "  (Scien- 
tific and  technical  treatise  on  textile  plants) ,  now  in  course  of  publication, 
and  which,  owing  to  its  importance  (10  volumes  of  600  to  1  000  pages) 
will  give  a  complete  study  of  all  the  known  textile  plants  ;  it  will  show 
that  very  little  information  is  available  regarding  many  of  these  plants. 

46  -  Cambodian  Cotton  and  French  Spinning.  —  prudhomme,  e.,  in  u  Agronomic 

coloniale,  Bulletin  mensuel  du  Jar  din  Colonial,  Year  III,  New  Series,  No.  19,  pp.  13-17. 
Paris,    July- August,    191 8. 

The  author  (Director  of  the  "  Jardin  Colonial  ")  summarises  the  report 
of  M.  Martin  de  Fpacourt  on  the  "  Possibilites  du  Cam-bodge  an  point  de 
vue  cotonnier  "  (The  Possibilities  of  Cambodia  for  Cotton-Growing)  which 
was  written  for  the  1918  Congress  of  Colonial  Agriculture  (1). 

He  next  states  that,  for  all  the  researches  presented  by  M.  de  Fpacourt, 


(1)  Report  summarised  in  R.,  Dec.  1918,  No.  1355.  (Ed.) 
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the  local  agricultural  administration  has  applied  for  the  collaboration  of 
the  "  Jardin  Colonial"  which  has  examined,  in  France,  the  samples  sent 
annually  by  M.  DE  ELACOURT. 

Without  giving  details  about  the  numerous  enquiries  and  expert  exam- 
inations carried  out  since  1913  on  Cambodian  cotton,  with  the  help  of 
M.  Marande  (Vice-President  of  the  Colonial  Cotton  Association) ,  the  author 
gives  a  summary  of  the  results  given  by  a  commercial  test  of  Cambodian 
cotton  carried  out  in  1917  at  Calvados  at  the  request  of  the  "  Jardin  Colo- 
nial "  and  M.  Maraxde  by  the  "Filature  de  la  Martinique  ",  a  cotton  fact- 
or}*, results  that  were  not  known  to  M.  de  Flacqurt  when  he  wrote  his 
report. 

To  carry  out  the  test  use  was  made  of  4  bales  of  cotton,  of  a  total  weight 
of  450  kg.,  sent  to  the  "  Jardin  Colonial  "  by  the  High  Residency  of  Cam- 
bodia to  be  sold  in  the  interests  of  the  Colony. 

The  sale  was  made  at  172  3/„  francs  per  50  kg.,  based  on  the  quotation 
for  that  day  (March  6,  1917)  —  169  7/8  francs.  The  cotton  was  thus  sold 
for  2.50  francs  more  than  the  current  price,  and  thus  reached  practically 
the  same  terms  at  American  Good  Middling,  "  28-29  mm.  "  representing 
the  quality  most  sought  after  by  French  spinners. 

The  test  made  at  the  "  Filature  de  la  Martinique  "  factory  enabled 
the  following  observations  to  be  made  :• — ■  Cotton  very  clean,  strong 
silky,  worked  well  in  the  machines  in  which  it  was  used  alone.  The 
waste  amounted  to  about  4  %.  After  carding,  drawing,  and  passage 
through  the  spinning  frames,  the  cotton  was  placed  in  a  machine  turning 
out  No.  20  thread  (1).  Its  class  number  was  found  to  be  19.50  and  the 
strength  tests  on  100  metre  skeins  gave  an  average  of  96  kg.  on  the  dyna- 
mometer. The  cotton  usually  employed  by  the  "  Filature  de  la  Martini- 
que "  in  general  gives  an  average  of  80  kg.  for  the  same  number. 

These  results  are  very  satisfactory  and  justify  the  comparison  to 
:<  Good   Middling  American  28-29  mm-  "    made  at  the  moment  of  sale 

47  -  Cotton  Growing  Tests  in  Spain. —  Crkm.vdes  v  Martinez  Exrique,  in  the  Boletin 
./<    Igric.  prdctica  y  economica,  War  X,  No.  116,  pp.  676-689.  Madrid,  August,  1918. 

The  present  world's  production  of  cotton  is  about  21  million  bales 
of  about  250  kg.,  i.  e.,  5  million  metric  tons  in  round  figures.  At  the  sale 
price  of  about  1.60  francs  the  kg.,  this  represents  a  world  value  of  from  7  500 
to  8  000  million  francs.  Soon  after  1840  the  world's  consumption  of  cot 
ton  began  to  increase  annually  by  3  %  and  it  is  calculated  that  it  may  at- 
tain 42  million  bales. 

The  production  as  a  percentage  and  in  millions  of  bales  is  distributed 
as  follows  :  —  North  America,  65.5  %  ;  13  to  14  —  India,  [8.5  %  ;  .',.5  to 
4  —  Egypt,  6.5  %  ;  1.33  —  other  countries,  9.5  %  ;  1.94.  The  Europe  m 
production  amounts  to  28000  bales,  furnished  by  Bulgaria,  Turkey,  Crete, 
Greece  and  Italy.  The  European  consumption  is  9  %  million  bales,  while 
tbe  amount  produced  in  Europe  is  hardly  2.7  %  of  that  consumed.     Spain 

(1)  Thread  "i  which  20000  metres  weigh  100  gin.  (Author). 
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consumes  (rough  average  for  1913-15)  104  000  metric  tons  of  unginned 
cotton.  Russia  produces,  in  Turkestan,  from  700  000 to  800000  bales,  i.e., 
about  double  the  amount  consumed  in  Spain  and  that  at  a  latitude  higher 
than   Southern  Spain  and  in  a  steppe  region. 

In  Spain,  cotton  was  grown  in  the  Seville  region  after  200  A.  D.  From  the 
10th  to  the  15th  century  the  production  increased  greatly  and  manufacturies 
were  founded  at  Seville,  Cordova  and  Granada.  In  the  18th  century  the 
production  of  cotton  began  to  decline  (even  though,  in  the  19th  century,  the 
mills  in  Catalonia  still  exported  cotton  goods  to  Italy,  France  and  England) 
and  ended  by  stopping  completely  after  the  discovery  made  in  the  United 
States  in  1825  of  the  ginning  machine  which  rendered  competition  impos- 
sible bjr  reducing  to  o.j6d  the  cost  of  work  which,  when  done  by  hand, 
could  not  by  done  for  less  than  254  l/2  d  by  women. 

The  Osma  law  was  passed  on  July  19,  1904,  in  order  to  revive  cotton- 
growing  in  Spain.  This  law  awarded  bounties  to  cotton  producers  and 
exempted  cotton  plantations  from  taxes  for  3  years.  The  Jerez  de  la  Fron- 
tera  experimental  farm  ("  granja  ")  successfully  carried  out  some  cotton 
cultivation  tests  which,  however,  did  not  decide  the  farmers  to  take  up  the 
crop.  In  1912  the  author  began  his  cotton  cultivation  tests  (with  Upland 
or  American  ;  Motril  ;  Jumel,  an  Egyptian  variety)  on  the  San  Pedro  de 
Alcantara  farm  (province  of  Malaga)  with  seed  produced  by  the  experimen- 
tal farm.  The  outturn  per  hectare  of  Upland  cotton  was  :*—  in  1912, 
524  kg.  of  ginned  cotton  and  1  134  kg.  of  seed  ;  in  1913,  757  kg.  of  ginned 
cotton  and  1  690  kg.  of  seed  ;  in  1914,  607  kg.  of  ginned  cotton.  The  Jumel 
variety,  which  always  gave  bigger  crops  than  Upland  cotton,  was  grown  also 
in  1914.  Excluding  the  year  1917-18,  on  account  of  the  exceptional 
prices  reached  by  cotton,  when  a  revenue  of  1  500  francs  per  hectare  was 
obtained,  Upland  cotton  yielded  an  average,  from  1912-1916,  of  1  387  francs 
as  the  value  of  the  product  per  hectare,  the  cost  of  production  per  hectare 
being  873  francs,  thus  giving  an  income  of  514  francs.  From  1914-16 
Jumel  cotton  gave  an  average  production  per  hectare  worth  1 492.72  francs, 
at  a  cost  of  846.08  francs  ;  the  revenue  was  646.64  francs.  Even  under 
normal  market  conditions  it  can  be  assumed  that  Upland  cotton,  will  give 
a  yield  of  586  kg.  of  ginned  cotton  at  a  sale  price  of  1.70  francs  per  kg., 
with  a  cost  of  production  at  1.23  francs  per  kg.,  when  the  revenue  will  be 
275.42  francs  per  hectare.  For  Jumel  cotton,  which  is  more  appreciated 
as  the  staple  is  very  long  (41-42  mm.),  it  may  be  assumed  that  the  yield 
will  be  520  kg.,  the  sale  price  2  francs  and  the  cost  of  production  1.39  francs. 
i.  e.,  the  revenue  will  be  323.83  francs  per  hectare. 

In  Spain,  cotton  can  be  grown  throughout  the  low  parts  of  the  valley 
of  the  Guadalquivir  and  in  the  coastal  zone  up  to  Almeria,  up  to  Alicante 
and  even  up  to  Valencia  and  Castellon  with  however,  a  higher  cost  of  pro- 
duction. According  to  the  author,  cotton  in  these  districts  should  be  irri- 
gated 8  times  a  year,  with  a  total  height  of  60  cm.  of  water. 

The  slightly  saline  soils  of  the  two  coasts  are  admirably  suited  to  the 
cotton-plant.  By  crossing  the  Upland  and  Jumel  varieties th„  author  has 
obtained  a  variety  that  combines  the  qualities  of  the  two  parents. 
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4S  -  A  Catalan  Society  for  the  Development  of  Cotton  Growing  in  Spain.  —  El  Pro- 

°resso  Azricolo  y  Pecuaiio,  Year  XXIV,  Xo.  1059,  p.  191.  Madrid,  1918. 

At  Barcelona  the  "  Asociacian  Catalana  para  el  fomento  agricola  algo- 
donero  "  has  been  formed  with  the  object  of  developing  cotton  growing  in 
Spain  and  her  colonies,  by  all  suitable  means,  such  as  : 

a)  Publishing  treatises,  reviews,  articles  from  periodicals,  pam- 
phlets, etc.,  disseminating  data,  advice,  instructions,  statistics,  technical 
and  economic  works  in  order  to  introduce,  propagate  and  encourage  that 

crop. 

b)  Getting  into  touch  with  farmers  either  directly  or  through  inter- 
mediary organisations  to  provide  them  with  technical  information,  seeds, 
and  everything  that  might  help  to  attain  the  desired  end. 

c)  Intervening  in  the  contracts  that  guarantee  that  the  growers 
can  sell  their  products  at  a  remunerative  price  by  helping  them  with  the 
harvest  and  by  introducing  related  side-industries  to  enable  them  to  make 
the  best  out  of  these  products. 

d)  Installing  experimental  or  demonstration  plots  and  everything 
that  will  encourage  the  growing  of  the  crop  and  educate  the  farmers  in 
this  subject. 

49  The  Edible  Banana  Tree  as  a  Textile  Plant,  in  Spain.—  See  No.  1 1 7  of  this  a\  view] 

50  -  The    Otona    (Touchardia     Iati folia)     a    Hawaiian    Textile    Plant. 

Mac  Cujgkey,  V.   (College  of  Hawaii,  Honolulu),  in  Science,  New  Series,  Vol.  XI, VI ID 
No.   12  56.  Lancaster,  Pa.,  September  6,  1018. 

The  olona  {Touchardia  lati folia)  grows  only  in  Hawaii  and  supplies  aj 
textile  fibre  generally  considered  to  be  the  strongest  and  most  durable 
known.  The  author  describes  the  taxonomical  characters  of  the  olona. 
It  is  called  latijolia  on  account  of  its  large,  broad  petiolate  leaves  which 
are  9  to  16  inches  long  by  5  to  10  inches  broad.  As  is  the  case  with  many 
rain-forest  plants  the  flowering  period  is  very  variable.  The  olona  belongs 
to  the  hygrophytic  group  of  the  Hawaiian  flora  so  common  in  the  mountain 
forests.  It  is  never  found  in  the  plains  and  occurs  only  in  patches;  Re- 
production is  not  vegetative.  The  native  method  of  cultivation  was  most 
simple.  Olona  patches  were  cleared  of  all  obstructive  vegetation  without 
touching  the  trees,  the  shade  of  which  is  necessary  to  the  plant.  Situations 
near  a  water-course  were  found,  the  bark  left  to  macerate  partially  for 
several  days  in  the  running  water  and  the  remaining  pulp  then  removed  by 
scraping.  The  fibre  wras  used  for  numerous  purpose,  especially  for  fishing 
lines  and  nets  on  account  of  its  great  resistance  to  salt  water. 

The  chief  qualities  of  the  fibre  are  : 

1)  Its  great  tensile  strength  8  times  greater  than  thai  of  hem])  ('  'an* 
nabis  sativa) ; 

_')  its  great  resistance  to  salt  water;  a  fish  line  made  of  olona  in  use  for 
over  50  years  was  found  by  the  author  to  be  in  excellent  condition; 

;)  its  pliability  and,  consequently,  its  suitability  for  spinning  by  hand. 

The  author  recommends  the  use  of  this  fibre.  To  grow  it  methodi- 
cally the  plant,  now  wild,  must   be  transformed   into    a    cultural    form. 
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It  will  then  be  possible  to  put  on  the  market  a  new  fibre  with  a  greater 
tensile  strength,  weight  for  weight,  than  any  other  known  fibre. 

51  -  The  Production  of  Copra  in  the  Federated  Malay  States  and  South  Pacific  Is- 
lands. —  I.  Federated  Malay  States,  The  Production  of  Copra.  The  Board  of  Trade  Jour- 
nal, Vol.  CI,  No.  1141,  p.  467.  London,  191 8.  —  II.  South  Pacific  Islands,  Review  of  Co- 
pra Export  Trade.   Ibid.   (t). 

I.  —  The  Director  of  Agriculture,  Federated  Malay  States  in  his  annual 
report  states  that  shipping  difficulties  caused  the  local  price  of  copra  to 
remain  very  low  throughout  1917.  and  both  estates  and  small  holdings  have 
suffered  considerably.  One  result  has  been  that  a  large  number  of  coconut 
trees,  particularly  in  the  state  of  Perak,  have  been  cut  out  and  an  Enact- 
ment had  to  be  passed  to  prevent  a  recurrence  of  this,  except  under  special 
conditions. 

The  following  statement  shows  the  amount  and  value  of  copra 
exported  from  the  Federated  Malay  States  in  1916  and  191 7  : 

1916 

Tons 

Perak      11  849 

Selangor 2  725 

Negri  Sembilan 57 

Pahang       192 

Total   ...         14823 


1916 

1917 

1917 

£ 

Tons 

£ 

201  336 

15  967 

219  148 

4-1  649 

4603 

66  102 

884 

93 

1  262 

3  000 

392 

5  753 

249  869 


21055 


292  265 


These  figures  include  exports  to  the  Straits  Settlements  and  do  not  in- 
dicate the  amount  actually  exported  from  the  whole  of  the  Malay  Peninsula. 
Upon  reference  to  the  summary  of  the  foreign  imports  and  exports  of  the 
Straits  Settlements  and  British  Malaya  for  1917,  it  is  found  that  the  total 
export  of  copra  last  year  from  the  Malay  Peninsula  is  given  at  77  900  tons 
against  73236  tons  in  the  previous  year ;  but  whereas  the  value  of  the  1916 
exports  is  returned  at  £1  407  309,  the  value  of  the  larger  export  in  1917  is 
given  as  £90314.  The  export  of  coconut  oil  in  1917  amounted  to  £5787 
tons,  valued  at  £209  896,  against  7  891  tons  in  1916,  valued  at  £285  375. 

II.  —  Copra  is  the  staple  article  of  export  of  the  Pacific  Islands,  and  its 
product — coconut  oil — ranks  amongst  the  most  favoured  of  the  vegetable 
oik  now  in  use  for  edible  purposes.  The  proportion  of  production  of  the 
South  Seas  is  at  present  about  14,47  %  °f  the  total  world  production  (2). 
But  the  possibilities  of  further  production  are  stated  by  the  Australian  In- 
ter-State Commission  to  be  immense. 

Although  the  potential  wealth  of  the  South  Pacific  Islands  may  be  said 
to  be  as  yet  practically  unexploited,  the  present  output  of  copra  will  be 
largely  increased  from  areas  already  planted,  the  trees  on  which  have  not 

(1)  See  12.1915,  No.  135  (Ed.). 

(2)  For  the  world  production  of  copra  see  the  Annual  Reviews  International  In- 
stitute of  Agriculture,  Bureau  of  Agricultural  Intelligence  :  The  Intern  Mi  offal 
Trade  in  Feeding,  Stuffs,  Rome.  » 
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yet  come  into  bearing.  Precise  information  in  this  regard,  however,  is 
not  obtainable,  but  it  is  considered  probable  the  present  output  of  about 
71  000  metric  tons  per  annum  will  be  doubled  when  the  trees  at  present 
under  cultivation  are  in  full  bearing. 

The  following  table  shows  the  exportations  in  1912  of  copra  from  the 
South  Pacific  Islands,  indicating  at  the  same  time  the  islands  of  export  : 


Exports  of  Copra  from  the  South  Pacific  Islands. 

Tans 

British 

Fiji 13  710 

Solomons 4  196 

Gilbert  and  Ellice  Islands 3  500 

Tonga  (Friendly  Islands)        11  120 

Cook  and  other  Islands 2  133 

Total    ...  34  659 
Others 

New  Caledonia  and  Dependencies 2  810 

Society    Islands     (Tahiti)     and    other     French 

Islands 5  886 

Samoa  (American)  (*) — 

S-imoa  (German) ii  201 

Total  (*)    .    .    . 
New  Guinea 

British  (Papua) 993 

German 17227 

Total   ...  18  220 

New    Hebrides  (**) 8000 

(*)  Not  available.     (**)  Estimate. 

The  average  exports  of  copra  of  the  South  Pacific  may 
to  be  from  70  000  to  80  000  tons. 


242073 

73  637 

35000 

209 

40  549 

600  826 

67032 

112  569 

203  496 

— 

19  368 

344  540 

363  908 

11)11  908 
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52  -  Culture  and  Fertilisation  as  Affecting  the  Oil  Content  of  Peanuts.  —  Silayan, 
11.  S.,  in    The  Philippine  Agricutwist  and  Forester,  Vol.  VI,  Nos.  2-3,  pp.  84-93  +  Biblio- 
graphy of  16  Works.  Los  Bafios,  1017. 
Experiments  on  the  manuring  of  6  standard  varieties  of  peanuts,  with 

stable-  manure,  wood  ash  and  a  mixture  of  ash  and  manure,  together  with  a 

series  of  determinate  ns  oi  the  soil  content  of  each  variety  under  different 

treatments. 

Fertilisation  with  ash,  manure  and  ash,  or  manure  alone,  increased  the 
oil  content  ;  the  ash  in  a  majority  of  the  eases  gave  the  highest  increase  fol- 
lowed by  the  mixed  fertiliser  and  the  manure  in  the  order  named.  The  var- 
iation oi  the  oil  contenl  due  to  differenl  conditions  for  any  our  variety  is  as 
wide  as  varietal  differences'. 
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The  comparative  oil  content  of  the  different  varieties  is  as  follows  :  — 
Kinorales,  5740  % ;  Big  Japan,  48.75  % ;  American,  47.7.5  % ;  Montal- 
ban  (Chinese)  51.42  %  ;  Native  Iyemery,  49.93  %. 

Fertilistaion  increased  the  actual  yield  of  marketable  pods.  Ridge  cul- 
tivation gave  lower  results  for  yield  and  oil  content  than  flat  cultivation. 

The  Kinorales,  which  corresponds  to  the  early  Spanish  variety,  although 
a  low  yielder,  possesses  desirable  characteristics  that  make  it  preferable 
for  oil  purposes : —  1)  quicker  maturity  ;  2)  high- oil  content ;  3)  ease  of  har- 
vesting ;  4)  erect  habit  of  growth. 

53  -  Composition  of  Indo-Chinese   Castor  Oil.  —  prudhomme,  e  ,  in  L'Agronomie 

coloniale,  Bulletin  mensuel  du  Jardin  Colonial,  New  Series,  Year  III,  No.  19,  pp.  25-27. 
Pari=,   Tu1y;Au crust,  191 8. 

The  immense  growth  of  aviation  since  1914  has  given  considerable 
importance  to  the  question  of  the  provision  of  castor  oil,  used  for  lubricating 
aeroplane  engines.  The  "  Jardin  Colonial  "  has  made  an  inquiry  as  to 
whether  it  is  possible  for  France  to  obtain  the  enormous  quantity  of 
castor  oil  she  requires  from  her  over -seas  possessions. 

Some  hundreds  of  analyses  made  at  the  "  Jardin  Colonial  "  by  MM. 
P.  Ammann  and  L,.  Rigotapd  have  shown  that,  throughout  the  French  colon- 
ies, there  are  castor  oil  plants  which,  as  regards  oil  content,  are  comparable 
with  and  even  superior  to  the  varieties  commonly  imported  into  Europe 
and  known  commercially  as  Coromandel  Castor  Oil  and  Bombay  Castor  Oil. 

Amongst  the  samples  examined  those  of  Indo-Chinese  origin,  which 
are  said  to  be  fair  representatives  of  the  type  usually  obtained  by  the  nat- 
ives, deserve  special  attention,  as  it  seems  possible  that  an  appreciable 
amount  of  the  castor  oil  required  by  France  (1)  can  be  obtained  from 
Indo-  China. 

A  table  given  111  the  author's  note  shows  the  composition  of  castor  oils 
Prom  Indo-China  and  India.  It  is  shown  that  the  oil  content  of  the  raw  seed 
varies  from  49.4  to  50.6  %  for  the  former  and  42.20  to  52.3  %  for  the  lat- 
ter. The  analytical  data  given  in  the  table  show  that  if  the  oil  content  of 
the  Indo-Chinese  castor-oil  plants  seems  lower  than  that  of  certain  castor 
plants  of  North  America,  which  yield  as  much  as  54.6  %  of  oil,  they  are 
mostly  slightly  richei  in  oil  than  those  of  India. 

There  will  probably  be  no  need  for  Indo-China  to  import  the  seeds  re- 
quired foi  developing  the  cultivation  of  the  castor  oil  plant. 


>4  -  New  Oil  Seeds  from  Sierra  Leone. —  S;e  No.  8  of  this  Review. 

»5  -  Vegetable  Dye-Stuffs.  —  See  No.  8  of  this  Review. 

}6  -  Grafting  Of  Hevea  in  Java.  —  See  No.  68  of  this  Review. 

s7  -  Study  on  the  Production  of  Sugar  Beet  Seeds.      See  No.  <>  of  this  Review. 
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(1)  See  R.,  Nov.  1918,  No.  1188.  (Ed.) 
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58  -  The  Care  ot  Coffee  Plants  Damaged  by  Frosts,  in  Brazil.  —  Chacaras  c  Qwntaes] 

Vrol.  XVIII,  No.  _-,  p.  12c.  Sao  Piiulo,  August  15-  1918. 

The  results  of  experiments  made  by  the  Agronomic  Institute  of  the 
State  of  Sao  Paulo  (Brazil)  on  the  renewal  of  old  coffee  plantations  and 
rational  pruning  can  be  applied  as  is  advised  by  the  Institute,  to  coffee 
plantations  "  burnt  "  by  frost. 

The  affected  plants  should  be  pruned,  but  only  at  a  later  period,  when 
they  have  budded,  so  as  to  retain  as  much  as  possible  of  the  unaffected  parts. 
Coffee  produces  chiefly  on  the  wood  produced  this  year  or  at  the  end  of 
the  previous  year.  It  is,  therefore,  useless  to  prune  old,  large  branches 
and  only  the  young  branches  that  have  been  most  "  burnt  "  should  be  dealt 
with.  If  these  are  quickly  and  suitably  pruned  it  will  cause  the  production 
of  new  buds,  while  unpruned  branches,  even  if  undamaged,  grow  and  only 
produce  a  little  fruit  at  the  tip. 

Pruning  should  be  accompanied  by  manuring  (ashes,  blood  meal,  bone 
meal,  cake,  fertilisers).  The  coffee  plant  requires  shallow  cultivation, 
hoeings,  and  shallow  trenches  for  draining  off  the  water  and  circular 
trenches  round  the  trees  should  be  made. 

59  -  Coffee  and  Tea  Of  Uganda.  —  See  No.  8  of  this  Review. 

60  -  Plants  Yielding  Essential  Oils  of  the  Seychelles.  —  See  No.  8  of  this  Review. 


61  -  TobaCCO-Growing  in  IndO  China. —  Conqres  d' Agriculture  coloniale,  Gouveriiemcnt 
general  de  l'lndo-Chine,  Saigon  Series,  Bulletin  No.  6,  11  pp.  Saigon,  imS. 
M.  A.  CHEVALIER  (Chief  of  the  Mission  for  the  Inspection  of  Indo-Chinese 
Agriculture  and  Forests)  calls  attention  to  the  fact  that  the  development 
of  tobacco  growing  in  Indo-China  is  a  very  important  task.  This  crop  is 
grown  by  the  natives  on  a  fairly  large  scale  in  certain  regions  of  Cochin! 
China,  Annani  and  Tonkin,  but  the  production  does  not  su trice  for  local 
needs.  In  addition,  it  is  a  family  crop ;  each  grower  only  utilises  a  verj] 
limited  area.  The  amount  of  leaves  gathered  at  a  given  moment  by  each 
grower  is  small,  and  insufficient  to  allow  them  to  be  suitably  fermented  to 
do  which  considerable  quantities  of  leaves  gathered  at  the  same  time 
should  be  piled  in  heaps.  The  native  pays  little  attention  to  the  preparation 
of  the  tobacco  by  European  methods.  The  treatment  he  gives  it  after  gather- 
ing the  Leaves  is  very  primitive,  at  any  rate  tobacco  thus  prepared  suits  the 
taste  of  the  consumer  (whether  Anna  mite  or  not)  and  the  local  production 
does  not  satisfy  the  demand. 

Besides  local  tobacco  consumed  by  the  native,  about  1000  metric  tons 
of  tobacco  worth  |  300  000  francs  have  to  be  imported  annually  from  other 
countries  or  Prance.  It  would  be  excellent  if  these  tobaccos  were  produced 
on  the  spot  and  if  a  part  of  the  varieties  required  were  supplied  to  France, 
which,  before  the  war  imported  tobacco  worth  more  than  40  million  francs  a 
year  from  foreign  countries.  This  result  could  only  be  attained  by  applying 
the  methods  that  have  shown  their  worth  at  Deli,  Java,  Manila  and  Cubd 
to  the  growth  and  preparation  of  tobacco  in  the  tropics.  Only  big  enterj 
prises  with  a  large  capital  are  capable  of  introducing  these  methods  into 
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the  French  colonies  and  they  would  have  to  work  over  large  areas.  In 
Sumatra  land  that  has  grown  tobacco  one  year  has  to  remain  fallow  for  the 
next  8  or  io  years  before  the  same  crop  can  be  grown  again. 

Struck  with  the  need  for  up-to-date  methods,  MM.  A.  R.  and  L.  Fon- 
taine, who  have  already  obtained  such  interesting  results  by  the  appli- 
cation of  the  latest  scientific  methods  to  the  production  of  alcohol  from 
rice  in  Indo-China,  also  wished  to  apply  the  most  perfect  technical  data 
to  the  cultivation  and  preparation  of  tobacco.  In  1913  they,  founded 
the  "  Manufacture  des  Tabacs  de  l'lndochine  "  Company,  and  to  provide 
the  raw  material  they  started  a  large  plantation  in  Central  Tonkin,  on  the 
Kim-Xuyen  estate,  and  sent  for  experts  from  Sumatra  to  organise  it.  This 
was  the  right  method  to  follow.  Although  only  begun  in  1914  their  tests 
have  already  begun  to  give  most  encouraging  results.  The  director  of  this 
plantation  has  prepared  the  work,  summarised  below,  regarding  the  methods 
for  tobacco  growing  and  preparation  in  use  at  Kim-Xuyen. 

Tobacco  is  grown  in  nearly  all  the  provinces,  especially  in  the  Thai- 
binh  and  Hai-duong  provinces  in  Tonkin,  in  South  Annam,  and  in  the  Govap 
and  Hocmon  regions  in  Cochin-China.  The  natives  prepare  it  with  primitive 
methods  and  the  products  are  absolutely  different  from  those  made  in  France 
and  not  at  all  suited  to  European  taste. 

The  "  Manufacture  des  Tabacs  de  l'lndochine  "  Company  has  already 
obtained  very  interesting  results.  The  soil  is  prepared  by  clearing  away  the 
trees  and  uprooting  the  stumps.  This  should  only  be  done  partially  on 
the  hillocks  intended  to  carry  tobacco  for  one  year  only,  in  order  to  facilitate 
reafforestation.  On  the  contrary,  however,  it  should  be  complete  for  land 
definitely  reserved  for  tobacco,  as  well  as  on  hillocks  on  winch  coffee  will  be 
planted.  After  this,  the  ground  should  be  dug  up  and  finally  a  turn  with 
a  heavy  rake  should  be  given  the  day  before  planting  out. 

The  following  subjects  are  considered  :  —  sowing  and  transplanting, 
earthing-up  (3  times),  clearing  of  caterpillars,  thinning-out  (which  is  con- 
tinuous ;  in  very  fertile  soil  a  shoot  providing  6  to  8  medium  leaves  is  left), 
gathering  and  threading  (done  simultaneously),  drying  (requiring  from 
20-40  days,  according  to  the  variety  and  the  weather  conditions),  fer- 
mentation (in  mounds  of  from  1  to  20  metric  tons),  sorting  (in  four  qualities 
for  "cutting",  according  to  the  shades  light  tawny,  dark  tawny,  light 
brown,  etc.).  baling   (bales  of  about  70  kg.). 

Many  varieties  are  grown,  including  Comstock,  Hongrie,  Manille, 
Man-land,  Java,  Deli-Sumatra,  etc. 

Besides  direct  cultivation  the  crop  has  been  undertaken  on  the  "  me- 
tayage "  system  on  the  farms  in  order  to  accustom  the  natives  to  the  method 
used  for  tobacco  growing  in  other  countries.  The  results  obtained  are 
becoming  more  and  more  satisfactory,  as  the  native  labourers  engaged  in 
the  direct  cultivation  or  'metayage"  become  more  familiar  with  the 
special  rational  methods   for  growing  the  different  varieties   of  tobacco. 

The  yields  vary  according  to  the  variety.  They  are  quite  satisfactory 
if  they  are  compared  with  the  figures  obtrained  on  the  oldest  exotic 
plantations. 
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These  tobaccos  burn  well.  Certain  varieties  burn  with  a  surprising 
ease.    "The  colour,  "  suppleness  "  and  aroma  leave  nothing  to  be  desired. 

After  one  or  two  years  of  tobacco,  coffee  plants  (Coffea  arabica,  libe- 
rica,  Chari,  robusta,  Bourbon)  are  planted  on  the  hillocks  in  the  estates.  To- 
bacco has  sometimes  been  planted  a  second  time  between  the  rows  of  coffee, 
without  the  latter  suffering  in  any  way.  This  combination  enormously 
reduces  the  cost  of  installation  and  up-keep  of  the  coffee  plant. 

Shade  trees  are  planted  to  protect  the  coffee  plants  To  avoid  the  erosion 
of  the  hillocks,  the  Javanese  system  of  "  roraks  "  — •  little  horizontal  ditches 
that  receive  the  soil  washed  down  by  the  torrential  rains  and  stop  the  water 
allowing  it  to  soak  gradually  into  the  soil  —  has  been  adopted,  with  convinc- 
ing results.     At  the  end  of  1917,  50  000  coffee  plants  were  planted. 

On  the  estates  of  the  "  Manufacture  "  Company  several  thousand  plants 
of  Annamite  and  Assam  tea  are  grown,  which  will  be  used  for  modern  pre- 
paration tests. 

There  are  about  300  head  of  live  stock,  mostly  of  the  Annamite  breed. 

The  manure  is  applied  to  the  coffee  only  ;  mineral  and  vegetable  manures 
are  used  for  the  tobacco  ;  castor  oil  cake,  ground  nut  cake  and  other 
prepared  manures  give  excellent  results. 

The  development  of  the  varieties  that  could  be  treated  by  the  works  of 
the  French  Estate  monopoly  might  be  a  considerable  source  of  wealth  for 
Indo-China.  The  foundation  of  Experiment  Stations  like  those  of  Buiten- 
zorg  (Java)  and  Medan-Deli  (Sumatra)  is  indispensable. 

Besides  selling  to  the  French  State  monopoly  Indo-Chinese  growers 
can  certainly  find  a  buyer  much  closer  to  them  and  sell  a  large  part  of  their 
good  quality  tobaccos  to  the  Hanoi  manufacture ,  which  could  soon,  by 
laying  down  modern  machinery,  vie  favourably  with  the  most  important 
establishments  in  France  and  other  countries. 

62  -  Tobacco  Nurseries  in  the  Dutch  East  Indies  d).  —  1.  yensen,  h.,  considerations 
on  Tobacco  Nurseries,  in  the  Mededeelingen  van  het  Proe/ station  voor  Vorstenlandsche 
Tubak,  No.  XXXIII,  pp.  41-55  +  x  Fig.  Semarang,  1918  —  II.  Rijken,  G.  I.,  New  Method 
for  Thtnnvnsr-out  Tobacco  Nurseries,  Thfd.,  r>.  ^7  -f-  1  Fisr. 
I.      -  The  grower  should  try  to  obtain  strong,  resistant  tobacco  plants 
by  providing  them  with  abundant  food,   water  and  sun.     The  nurseries 
should  be  suitably  manured  by  spreading  soil  as  evenly  as  possible  and  mix- 
ing a  certain  amount  of  sand  or  compost  ;  no  "  Dessah  manure  "  (native 
village)  should,  however,  be  mixed  with  it,  as  it  might  introduce  Phytho- 
phthora. 

Instead  of  watering  the  plants  the  water  they  require  should  be  run 
around  the  lands  (ridges).  The  soil  must  be  moistened  in  an  intermittent 
manner,  so  that  it  shall  not  remain  water-logged.  The  nurseries  must  be 
exposed  to  the  light,  and  from  the  beginning  the  young  plants  should  be 
accustomed  to  the  heat  of  the  sun. 

The  nurseries  arc  protected  against  heavy  rains  by  artificial  shel- 
ters.    The  plants  should  only  be  transplanted  when  they  are  about  40  cm. 


(1)  See  R.,  May,  1917,  No.  446     >   ' 
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high,  as  is  done  by  planters  in  Deli .     The  shade  leaves  should  be  sup- 
pressed. 

II.  —  The  thinn>ng-out  of  a  tobacco  nursery  so  as  to  leave  the  plants 
spaced  at  5  cm.  distance  —  as  is  now  done  in  most  plantations  —  is  a  fairly 
difficult  task  for  a  coolie.  To  avoid  this  difficulty  the  author  suggests  the 
following  practical  method  :  by  means  of  string,  the  seed  bed  is  divided 
into  10  equal  divisions  on  its  length  and  4  on  its  breadth,  so  as  to  have  40 
equal  plots.  All  the  coolie  has  to  do  is  to  leave  25  plants  in  each  plot,  so 
that  there  would  be  40  x  25  =  1000  plants  on  each  land,  which  gives 
sufficient  material  for  transplanting. 

63  -  Reports  on  Tobaco  Fermentation  Experiments  Made  in  the  Dutch  East  In- 
dies, in  1916. —  SideNius,  E-,  in  the  Mededeelingen  van  het  Proet station  voor  Vorstcn- 
/rtttdsrfc-?  Ta&afe,No.  XXXI.  pd.  15-57  +  Fig.  Semarfinsr.  1017. 

The  series  of  tobacco  fermentation  experiments  carried  out  for  several 
years  by  the  Vorstenlanden  Tobacco  Experiment  Station  has  lead  to  the 
construction  of  a  building  where  the  mounds  of  tobacco  can  undergo  con- 
tinuous fermentation  without  further  handling. 

Satisfactory  results  were  obtained.  The  tobacco  fermented  is  of  very 
good  quality.  The  building  is  composed  of  3  rooms  4  metres  wide,  4.75 
metres  long  and  3.50  metres  high  internal  measurements.  The  double  walls 
are  hollow,  but  closed  here  and  there  by  brickwork  which  supports  the 
walls.  The  middle  walls,  which  are  very  thick,  isolate  the  rooms  sufficiently 
from  one  another.  Lighting  is  obtained  through  3  small  windows 
25   x   50  cm. 

As  the  temperature  is  lower  near  the  windows,  it  is  taken  in  the  centre 
of  the  room  by  means  of  electric  thermometers.  The  rooms  are  closed  by 
double  doors,  the  outer  one  of  wood,  the  inner  one  of  eternite.  The  rooms 
are  roofed  by  slabs  of  eternite,  above  which  there  is  an  insulating  layer 
of  rice  husks  covered  by  planks,  the  ceiling  is  supported  by  wooden  sup- 
ports. 

Gas  pipes,  5  cm.  in  diameter,  are  used  for  heating.  In  each  room  there 
are  3  rings  of  tubes  running  along  the  walls,  provided  with  a  tap  for  regulat- 
ing the  temperature  and  arranged  in  such  a  way  that  their  lower  end  is 
near  the  wall  of  the  machinery  room.  At  that  point  there  are  also  drainage 
pipes  provided  with  taps,  so  that  the  water  of  condensation  can  be  drained 
iway  to  the  outside.  In  fact,  the  water  must  be  drained  off  regularly  or 
the  pipes  will  not  heat.  Tubes,  25  mm.  in  diameter,  connect  the  heating 
pipes  to  the  boiler.  The  steam  is  produced  by  a  locomotive  boiler  placed 
outside  together  with  the  engine  that  drives  the  suction  pump. 

The  pressure  is  generally  maintained  at  2  atmospheres  ;  it  is  rare  that 
1  heavier  pressure  is  required  to  maintain  the  desired  temperature. 

In  order  to  maintain  a  suitable  degree  of  humidity  in  the  rooms,  a 
ring  of  25  mm.  pipes,  perforated  with  holes  about  1  mm.  in  diameter,  is 
placed  on  the  floor ;  the  ring  is  connected  to  the  steam  supply.  This  simple 
ievice  enables  the  degree  of  humidity  to  be  regulated  exactly,  while  it  is 
controlled  by  means  of  2  electric  thermometers  acting  as  hygrometers.  The 
loor  is  slightly  sloping,  so  that  the  water  of  condensation  can  flow  away. 

[CS-S3I 
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The  tobacco  is  heaped  up  on  the  flooring,  -which  is  raised  to  prevent 
it  decaying  and  to  allow  the  steam  to  escape  through  the  holes  in  the  ring 
(described  above),  placed  just  below  the  centre  of  the  heap.  A  long  iron 
pipe,  open  above  and  perforated  along  its  length  is  introduced  vertically 
into  the  heap.  The  air  passes  along  this  tube  into  the  centre  of  the  heap. 
The  air  is  lead  from  the  vertical  tube  to  the  perforated  rings  used  to  venti- 
late the  outer  part  of  the  heap.  As  the  heap  subsides  here  and  there  as 
it  ferments,  the  rings  move  in  a  vertical  direction  and  should,  of  course, 
be  joined  to  the  central  tube  in  such  a  way  that  they  can  moore. 

Ordinary  rubber  tubes  should  be  used  to  join  the  central  pipe  and  the 
rings  rather  than  the  flexible  metal  tubes  used  in  previous  experiments. 

64  -  Acclimatisation  of  Cinchona  in  Brazil. -de  moraes,  p.,  in  Chacaras  e  Quintaes, 

Vol.  XVIII,  Xo.  3,  pp.  181-183.  Sao  Paulo,  September  15,  1918. 

The  idea  of  acclimatising  cinchona  to  Biazil  is  not  new  ;  it  has  been 
tried  several  times,  but  was  afterwards  abandoned.  In  1868,  Sehor  J. 
Dias  planted  at  a  place  near  to  Theresopolis  (San  Paulo),  seeds  of 
Cinchona  Calisaya  (the  species  richest  in  quinine  :  up  to  80  %)  which  had 
been  sent  to  him  from  the  Pacific  zone  of  South  America.  In  his  plantation 
there  are  now  more  than  100  000  plants  left  in  a  completely  neglected  state, 
so  that  their  bark  hardly  contains  5  %  of  quinine.  ('.  sua  irubra  had  been 
sown  in  the  same  locality  and  did  very  well.  The  author  suggests  that  cin- 
chona should  be  sown  or  planted,  with  material  from  Java,  in  the  moun- 
tainous parts  of  Brazil. 


65  -  Wax-yielding  Plants  of  Mexico. — ■  Ramif.rez   Roman,  in  La  Revista  agricola,  Orga.no 

oficial  de  la  Direction  de  Agricultura  y  Fomento,  Mexico,  Vol.  IT,  No.  6,  pp.  257-259  +  I 
2  Figs.     Mexico,  May  15,  1918. 

A  botanical  description  (without  identifying  the  species)  of  5  different 
species  of  plants  furnishing  the  wax  called  "  candelilla  ",  used  for  making 
phonograph  records,  boot  grease,  furniture  polish,  etc. 

Two  of  the  plants  examined  belong  to  the  genus  Pedilanthus,  section 
Calceolastrum,  and  one  to  the  genus  Euphorbia. 

66  Utilisation  of  Asphodelus  ramosus  in  Italy.   -See  No.  to8  ol  this  Review. 

67  New  Method  for  using  Explosives  (1)  in  Planting  Trees  and  its  Advantageous 
Use  in  the  Rapid  Reconstitution  of  Orchards  in  Devastated  Regions.  -  tiedallu, 
a.,  in  the  Comptes  rendus  de  VAcadtmie  des  Sciences,  Vol.  CI,XVI1,  Xo.  21.  pp.  763-7643 
Paris,  November  18,  1918. 

The  author  has  noticed  that  wild  plants  grow  with  rare  vigour  on  the 
edges  of  old  shell  holes  or  old  trenches  destroyed  by  explosives.  This  vig- 
our is  probably  Aw  to  the  cracking  of  the  soil  and  its  impregnation  H 
nitrogen  compounds.  This  remark  recalls  the  experiments  made  in  the 
Western  United  States  on  planting  2-year  old  cherry  trees  in  holes  Masted 
out  by  dynamite.    The  cherry  trees  planted  in  this  way  reached  a  height 

• 

(1)  See  R  .  1911,  Nos     1  129  and   ;<  ;  , ;  R,  1912,  Nos.  6',  1,  777  and  1  J98;  R.,  1913,  Nw 
mi,  No.  [092.  (Ed.) 
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of  10  feet,  while  the  same  trees  planted  with  a  spade  remained  weakly, 
barely  reaching  5  feet  in  height. 

The  author  has  attempted  to  apply  these  observations,  and  experi- 
ments practically  with  the  collaboration  of  M.  MalhotjiJ. 

They  have  found  ont  the  composition  of  an  explosive  that  resists  shock 
and  damp,  which  can  be  moulded,  is  quite  free  from  chlorine,  is  very 
powerful  in  small  volume  and  only  explodes  under  the  action  of  a  ful- 
minate primer.  •  This  forms  a  cartridge  to  which  is  added  a  bottom  of  fer- 
tilisers, varying  according  to  the  soil  :  — phosphates,  nitrates,  potash,  etc. 
The  cartridge  is  formed  of  a  celluloid  tube,  in  strong  paper  or  cardboard, 
serving  as  an  envelope  and  ending  in  a  cone  or  closed  by  a  stopper  of  the 
same  form.  The  compressed  fertiliser  is  placed  in  the  bottom  of  the  tube 
round  some  explosive,  then  comes  the  cylinder  of  explosive  in  which  there 
is  a  hole  to  receive  the  fulminate  primer.  The  whole  is  clossed  by  a  cork 
pierced  with  a  hole,  through  which  passes,  in  a  somewhat  tight  fit,  the 
bickford  match  attached  to  the  primer.  The  explosive  and  the  accessory 
bottom  are  paraffined  on  the  outside. 

To  use  the  cartridge,  a  60  cm.  hole  is  made  with  an  iron  rod  or  other 
tools.  In  suitable  soil  the  hole  is  made  with  a  wooden  cone  of  a  diameter 
slightly  greater  than  that  of  the  cartridge,  down  to  a  depth  of  60  cm ; 
the  cartridge  is  inserted,  the  match  lit,  when  those  present  retire  to  cover. 

The  explosion  produces  a  spheroidal  cavity  nearly  80  cm.  deep,  with 
deeply  cracked  walls.  The  soil  is  left  to  absorb  the  vapours  given  off  by  the 
explosion  and  all  that  remains  to  be  done  then  is  to  plant  the  tree  and  beat 
down  the  soil  round  the  roots.  Under  these  conditions  the  tree  finds  all 
the  elements  necessary  for  its  growth  finely  powdered  and  intimately  mixed 
with  the  soil,  so  that  it  cannot  but  grow  vigorously  and  fruit  in  the  shortest 
possible  time.  This  method  would  be  specially  useful  in  compact  soils  where 
the  ordinary  methods  of  planting  leave  solid  walls  which  the  rootlets  are 
unable  to  penetrate. 

This  process  can  be  used  for  all  kinds  of  tree-planting,  even  in  the 
colonies,  as  less  labour  is  required  and  growth  is  favoured. 

68  -  Shield-grafting  Rubber  and  Cacao  Trees  in  Java.  —  i.  van  helten,  w.  m.,  shiei.i- 

grafting  Rubber  Trees,  in  Medeelingen  uit  den  CulUiurtuin,  No.  9.  Buitenzorg,  1918. — 
II.  Stuut,  E.  H.,  Shiekl-graftinK  Cacao  Trees,  Ibid.,  No.  10,  pp.  15-23. 

In  the  Experiment  Garden  at  Buitenzorg,  Java,  has  been  undertaken  a 
series  of  experiments  to  determine  the  best  method  of  vegetative  multi- 
plication of  the  hevea  and  cacao  trees.  The  results  of  the  experiments  in 
shield  grafting  (the  method  preferred)  are  given  in  the  two  papers  under 
review.  The  three  following  methods  of  grafting  were  tested: — 1)  Foe- 
kert's,  or  shield  grafting  ;  2)  j.  grafting ;  3)  veneer  grafting. 

The  best  results  were  obtained  with  Folkert's  method.  The  opera- 
tion is  more  rapid  as  the  piece  of  bark  bearing  the  bud  does  not  need  to 
be  equal  in  size  to  that  taken  from  the  stock.  After  joining,  the  eye  develops 
more  quickly,  and,  moreover,  the  joining  is  more  complete  The  _|.  graft  also 
gives  good  results,  but  is  less  simple  than  the  previous  method.      Veneer 
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grafting  is  less  satisfactory  as  joining  is  very  slow  and  many  scions  gradually 
die.  The  operation  is  also  longer  than  the  preceeding  two.  The  chief  con- 
dition for  successful  grafting  is  strong  stock.  The  buds  must  be  taken  from 
strong  and  not  too  young  branches  In  hevea  the  scion  must  be  inserted 
as  low  as  possible  as  it  must  later  form  the  cupping  surface.  Shield  grafting 
causes  a  smaller  flow  of  latex  than  the  other  two  methods.  Joining  is  com- 
plete at  the  end  of  about  4  weeks  and  the  stock  may  then  be  topped 
about  5  inches  above  the  graft. 

69  -  Cultivation  of  Balsa  Timber  in  Costa  Rica.  —  McMillan,  E.,  in  Commsrce  Rep  >rts , 

No.   117,  pp.  669-671.  Washington,   D.  C.  1918.  . 

"  Balsa  "  (1),  the  lightest  wood  known,  is  now  much  in  demand 
where  lightness  of  construction  is  of  importance,  and  as  it  is  very  porous,  it 
acts  as  a  good  insulator  and  is  thus  used  in  insulation  against  heat  and  cold. 
Another  valued  characteristic  of  this  wood  is  that  is  offers  the  minimum 
amount  of  air  resistance,  and  its  usefulness  in  aeroplane  construction  is 
therefore  apparent. 

Though  the  "  Balsa  "  tree  grows  best  in  rich  ground,  it  will  thrive  on 
almost  any  ground  in  the  tropics  except  swamp,  but  it  is  a  second  growth 
tree,  being  found  only  where  the  ground  has  once  been  cleared.  The  trunks 
of  the  trees  are  smooth  and  mottled  white  and  gray.  No  parasites  seem  to 
grow  on  them,  as  the  boles  are  perfectly  free  of  vegetation.  The  leaves  of 
the  young  trees  are  very  thin  and  large  often  12  or  14  inches  across;  and 
grow  on  long  stems  of  18  inches  or  more.  The  trees  grow  separately  in 
groups  of  male  and  female,  the  male  being  known  as  "  Burrillo  "  and  the 
female  as  "  Balsa  Real  ".  The  latter  only  is  now  marketable,  as  the  male 
tree  contains  too  much  wood  fibre.  Both  groups  are  very  similar  in  ap- 
pearance except  at  flowering  time. 

The  "  Balsa  Real"  tree  blossoms  about  the  third  year,  in  midsummer. 
From  long  green  pods  of  6  in.  or  more  light  pink  blossoms  emerge.  Later 
the  pods  shrink  to  about  1  in.  in  thickness,  or  half  their  former  dimensions, 
and  about  two  months  after  the  appearance  of  the  blossom  the  hitherto 
erect  pod  bends  and  breaks  into  six  sections  which  open  and  reveal  quanti- 
ties of  golden-brown  cotton  that  the  natives  use  for  pillows  and  mattresses, 
often  cutting  down  trees  at  seed  time  for  this  purpose.  The  seeds  cling 
to  the  cotton  in  rows  along  the  sections,  about  400  seeds  to  the  pod.  These 
seeds  are  about  the  size  of  a  pinhead,  22  500  of  them  being  required  to  make 
a  pound. 

Small  vines  are  the  worst  enemy  of  young  "  Balsa  ",  as  the  young  ti 
are  soft  and  very  sensitive.      When  the  sapling  is  about  3  in.  out  of  the 
ground  all  surrounding  weeds  shovdd  be  cleared  away.     In  One  year  the 
trees  sometimes  grow  to  10  ft.  in  height  and  4  in.  in  diameter  and  to  a  height 
of  20  ft.  in  _-  years.     Until  they  reach  this  development  the  trees  contain 


(j  )  Corkwood  =  Ochrotna  /.<■  Sw    (J 
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too  much  vegetable  matter  to  be  fit  for  use.  A  diameter  of  10  in.  is  acquired 
in  5  or  6  years.  A  5-year-old  tree  should  produce  at  least  200  board  feet, 
worth  about  $8  at  current  prices.  Dimensions  of  logs  for  market  are  now 
8  to  30  in.  in  diameter  and  from  8  to  16  ft.  long. 

There  is  a  white  Balsa  and  a  red  Balsa,  or  "  Balsa  Colorado  "  as  it  is 
called.  The  white,  "  Balsa  Blanca  ",  and  the  red  are  alike  in  the  flowering 
season  and  in  general  appearance  ;  and  in  standing  timber  the  difference  is 
hardly  apparent,  but  when  cut  the  dark  of  the  "  Balsa  Colorado  "  has  a  deep 
red  tinge,  from  which  it  derives  its  name.  It  requires  twice  as  long  to  dry, 
and  even  when  dry  it  is  twice  as  heavy  as  "  Balsa  Blanca  ",  having  more  sap 
and  more  wood  fibre.  Some  of  the  logs  have  a  dark,  reddish  core,  which 
contains  enough  sap  or  moisture  to  cause  decompositon  and  render  them 
worthless.  Logs  cut  from  the  lower  part  of  the  tree  next  the  root  contain 
a  great  deal  more  water  than  the  upper  part,  but  when  thoroughly  dry  are 
almost  as  light  and  should  be  just  as  useful  as  the  rest.  When  the  white 
wood,  or  "  Balsa  Blanca",  ages  it  reddens,  colouring  from  the  bottom  up- 
ward, and  at  the  same  time  the  bark  roughens.  Trees  8  or  10-years  oid  are 
often  too  heavy  for  market.  "  Balsa  "  logs  deteriorate  very  quickly  after 
felling  if  exposed  to  the  weather,  and  borers  attack  them  if  they  become 
dry.  The  logs  cannot  be  cut  more  than  a  week  or  10  days  in  advance  of 
shipping. 

The  future  of  the  Balsa  Trade  in  Costa  Rica  depends  very  largely  on 
whether  or  not  it  can  be  successfully  grown  by  planting  on  land  prepared 
for  the  purpose  and  there  are  indications  that  it  can  be. 

Planting  can  be  done  12  by  12  in.  apart  and  if  later  this  is  found  too 
thick  the  weaker  plants  can  be  pulled  up.  While  the  rainfall  is  sufficient 
for  planting  thus  thickly  it  takes  considerably  longer  for  the  tree  to  reach 
marketable  size,  but  when  mature  it  is  much  taller  and  freer  of  branches, 
besides  yielding  a  larger  number  of  logs.  It  will  take  about  8  years  for 
trees  planted  in  this  order  to  reach  marketable  size  and  they  will  then  yield 
logs  about  12  by  14  in.  in  diameter  and  28  to  30  ft.  long.  The  Guacimo 
tract  should  therefore  produce  100  trees  per  acre  with  200  board  feet  of 
good  log,  or  20  000  board  feet  per  acre.  .  The  cost  of  straight  planting, 
including  cleaning  and  preparing  the  land,  lining,  circling,  and  planting 
(using  small  plants  set  out  to  a  stake),  and  three  windrowings  to  complete 
cultivation  for  first  year,  should  not  cost  more  than  $10  per  acre,  as  fol- 
lows: —  Cleaning  and  preparing  land,  S3;  circling,  lining,  and  planting,  $2; 
circling  and  windrowings,  S3  ;  10%  supplying  at  $0.01,  $0.10  ;  overhead  and 
miscellaneous  $1.90.  After  a  period  of  14  months  from  time  of  planting 
no  expenses  for  cultivating  are  entailed. 

Another  and  a  cheaper  method  of  planting  Balsa  is  to  clean  and  burn 
the  land  and  scatter  seeds  where  necessary.  The  work  can  best  be  done 
from  January  to  March  ;  during  the  remainder  of  the  year  it  is  difficult  to 
burn  owing  to  the  constant  rains.  By  this  method  a  grove  should  be  esta- 
blished for  a  maximum  expenditure  of  $4  per  acre.  After  a  year  no  fur- 
ther work  is  required. 
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70  -  Some  Chilian  Woods  Suitable  for  Making  Cellulose.  —BoleHn  deia  Sociedad  de 

Fomentn,  Year  XXXV,  No.  6,  pp.  378-382.  Santiago  de  Chile,  June,  1918. 

At  the  request  of  the  Chilian  Government,  the  Laboratory  for  the 
study  of  woods  at  Madison  (Wisconsin,  U.  S.  A.)  has  carried  ont  cellulose 
and  paper  making  tests  with  the  6  following  species  :  "  olivillo ",  "laurel", 
"  coigiie  ",  "  lingue  ",  "  roble  ",  and  "  quila  "  (1), 

The  caustic  soda  treatment  was  used.  The  average,  maximum,  and 
minimum  fibre  lengths  (in  mm.)  found  were:  —  "olivillo":  2.15,  2.62, 
1.34;  "laurel":  1.31,  1.60,  1.90;  coigiie:  0.86,  1.02,  0.70;  '  lingue  "  : 
1. n,  1.60 ,  0.61;  "roble":  1.45,  1.76,  1.12;  "quila":  2.20,2.66,  1.34. 

It  was  found  that  olivillo  is  suitable  for  making  naturally  coloured 
packing  paper  ;  coigiie  and  lingue  are  suitable  for  making  bleached  paper 
pulp  for  books  and  similar  articles  ;  quila  gives  a  pulp  which,  unbleached, 
makes  paper  for  journals  and  packing  ;  when  bleached  it  can  be  used  for 
making  writing  paper,  books,  etc.  Laurel  and  roble,  as  their  fibres  are  too 
short  and  they  do  not  bleach  readily,  are  unsuitable  for  making  cellulose. 

71  -  Forestry  in  Burmah.  —  See  No.  1  of  this  Review. 

LIVE  STOCK  AND  BREEDING. 

72  Contributions  to  the  Knowledge  of  Brazilian  Oestrinae.  —  Eutz,  a.,  in  Memoriai 

do  Institute)  Osvaldo  Cruz,  Vol.  IX,  No.  1,  pp.  94-112  -f-  3  Plates,  Rio  de  Janeiro,  1917 j 
Abstract  in  The  Review  of  Applied  Entomology,  Vol.  VI,  Ser.  B,  Pt.  7,  pp.  219-130.  Eon- 
don.  July,  1918. 

The  author  prefaces  these  notes  by  stating  his  agreement  with  the  view 
that  the  Oestrinae  should  be  treated  as  a  sub-family  of  the  Muscidae. 

A  key  is  given  to  the  genera  observed  in  Brazil  together  with  the  fol- 
lowing list  of  South  American  species  :  From  French  Guiana,  Cuterebra  cphip- 
pium,  Latr. ;  from  Patagonia  C.  patagona  Guer. ;  from  South  America, 
C .  megastoma  Brauer. ;  from  Trinidad,  C.fwnebris  Aust. ;  from  Argentina 
and  Brazil,  Rogenhofera  grandis  Guer.;  from  Brazil,  Cuterebra  apicalis 
Guer.,  (analis,  Macq.),  C.  cayenneusis,  Macq.,  C.  rufiventris  Macq.,  C. 
nigrocincta  Aust.,  C.  sarcophagoides  sp.  n.,  C.  nigricans  sp.  n..  C.  infulata 
s]>.  n.,  <  .  schmalzi  sp.  n.,  Rogenhofera  trignuocephala  B.,  R.  dasypoda  B., 
Pseudogametes  hermanni  B.,  P.  semiatra  Wied.,  Dermatobia  cyanivmtris 
Macq.,  and  Gastrophilus  asininus  B. 

The  paper  concludes  with  notes  on  the  parasitic  habits  of  the  Ameri- 
can Oestrinae.  Dermatobia  hominis  is  of  wide  distribution.  Cattle  sutler 
most  from  its  attack  and  hunting  dogs  less  severely.  Man  is  seldom  at- 
tacked ;  horses  are  almost  immune  and  mules  slightly  less  so.     In  the  case 

(1)  According  t"  the  Diccionario  ,lc  las  divtrsos  nombres  vulgares  ■/.  muchas  plontas,*  tcJ 
by  in.  M.  Colmeiro  (Madrid,  1871, p.  135)  th*"  olivillo,,  of  Chili  is    lextoxicon  puHctatuml 
fortheothei  species,  M.  Reiche  (R.,  May,  1916,  No.  498)  identifies  them  thus  :  -  -laurel  =, 
Laurelia  aromatica;  coigiie      Nothophagus   Dombeyi;  lingue      Persea  Lingue ; roble       No- 
thophagus  obliqua  ;  quila       Chusquca  sp   [Ed  I 
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of  the  other  indigenous  species,  parasitism  is  limited  to  rodents.  Only  a 
few  Brazilian  rodents,  chiefly  Muridae  are  affected. 

Generally  speaking  females  seem  to  predominate  among  the  species  of 
Cuterebra  and  Dermatobia.  The  contrary  obtains  in  the  case  of  Pseudo- 
qametea,  though  not  to  a  very  market  degree  in  P.  semiatra. 

As  regards  the  habits  of  Dermatobia,  it  is  confirmed  that  this  fly  sucks 
liquids  with  its  proboscis.  It  does  not  appear  to  mate  during  the  first 
few  days  after  emergence.  The  eggs  seem  to  be  laid  not  necessarily  on 
mosquitos  such  as  Janthinosoma  lutzi.  Typical  larvae  of  Dermatobia  have 
been  hatched  from  eggs  taken  from  the  left  side  of  the  abdomen  of  a  small 
male  of  Synthesiomyia  brasiliana  B.  &  Berg.  These  larvae  preferred  the 
dry  skin  of  a  dog  to  the  human  skin. 

The  author  also  records  Oestrus  ovis  from  Rio  de  Janeiro  and  neighbour- 
ing States.  It  is  not  confined  to  the  cool  mountainous  zones,  but  is  also 
found  in  the  tropical  regions. 

73  -  Animal  Trypanosomiasis  at  Douala  (Cameroons).  —  Rousseau,  t,., in  the  Bulletin 

dcla  Societede  Pathologic exotique,  Vol.  XI,  No.  8,  pp.  746-748.  Paris,  October  9,  1918. 

During  the  last  10  or  12  years  bovine  trypanosomiasis  has  destroyed 
in  the  Douala  region,  two  humpless  races  of  cattle  which,  according  to  the 
natives,  were  autochtonous.  The  author  has  also  found  the  presence  of 
equine  and  canine  trypanosomiasis. 

74  -  Tests  of  the  Treatment  of  Equine  Trypanosomiasis  in  Morocco  (i).  —  Velu,  h., 

in,  the  Bulletin  de  la  Societede  Pathologic  exotique  Year  XI,  No.  6,  pp.  448-451.   Paris,  June 
T2,  iqt8. 

Work  from  the  research  laboratory  of  the  "  Service  de  l'Elevage  "  of 
Morocco.  The  products  used  in  the  tests  of  treatment  have  usually  been  used 
in  combination  with  other  medicines.  Owing  to  the  current  practice  in  human 
medicine  they  are  rarely  used  in  veterinary  therapeutics  as  their  irritating 
properties  prevent  their  being  given  in  the  usual  ways  (subcutaneous  and 
intramuscular).  Intravenous  injection  was  used  and,  so  as  to  avoid  the 
difficulties  of  the  ordinary  needle,  as  owing  to  movements  of  the  animals 
the  jugular  might  be  pierced  through,  a  small  trocar  adapted  to  a  Pravaz 
syringe  was  used. 

Amongst  the  medicaments  advised  and  used 

1)  atoxyl,  thiarsol  and  emetic  in  heavy  doses  mostly  produced  a  bad 
effect  and  hastened  the  death  of  animals  in  a  very  low  condition  while  not 
curing  the  others  ; 

2)  galyl,  novarsenobenzol  in  heavy  doses,  caused  no  immediate 
serious  troubles  that  might  cause  the  same  bad  influence  to  be  suspected ; 

3)  arsenical  compounds  of  any  kind  seemed  to  be  the  most  useful 
if  given  in  small,  repeated  doses  with  the  sole  aim  of  keeping  up  the  sick 
animal's  strength  so  that  it  can  fight  against  the  parasite. 


(1)  See  R.,  Junei9i8,  No.  562.     (Ed.) 
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75  -  Horse  Sickness  in  the  Belgian  Congo  (i).  —  VanSageghem,  r.,  in  the  Bulletin 

de  la  Sociite  de  Pathologic  exotique,  Vol.  XI,  No.  5,  pp.   423-432.  Paris,  May  8, 1918. 

The  disease  "  heartwater  "  is  transmitted  by  the  tick  Amblyomma  he- 
braeum  ;  this  tick  does  not  exist  at  Zambi  where,  however,  Amblyomma  va- 
riegatum  and  A .  splendidum  occur.  The  author  discusses  previous  researches 
(Edington  and  Coutts,  Theixer  and  Stockman),  which  have  shown  that 
"  horse  sickness  "  and  "  heartwater  "  are  two  varieties  of  the  same  virus  ; 
thus,  heartwater  of  sheep,  when  transmitted  to  horses,  produces  horse 
sickness  in  them  ;on  the  contrary,  as  the  author  has  found,  it  is  not  transmis- 
sible to  cattle.  I 

The  author  has  shown  that,  in  mortal  cases  of  these  two  deseases  at 
Zambi,  the  transmitting  agents  were  Rhipicephalus  appendiculatus  and  R. 
evertsi  var.  albigenictdatus.  He  further  found  that  epizootic  horse  sickness 
spread  in  droves  of  horse  carefully  freed  from  ticks  and  placed  in  a  region 
where  there  were  no  ticks,  thus  showing  that  horse  sickness  can  be  trans- 
mitted by  other  means.  Species  of  Stegomyia,  Anopheles,  Hyperosia  and 
Stomoxys  have  been  proved  to  transmit  the  disease.  It  may  be  admitted 
that  the  ticks  maintain  the  disease  in  a  enzootic  form  in  a  district  whilst 
the  above-mentioned  insects  might  be  the  agents  for  rapid  transmission 
between  horse  to  horse,  thus  producing  epizooties. 

This  transmission  takes  place  specially  over  short  distances  ;  service 
horses  passed  over  the  whole  district  during  an  epizooty,  no  other  precau- 
tion being  taken  than  to  keep  them  away  from  infected  kraals. 

The  author  concludes  that  the  chief  transmitting  agent  at  Zambi 
is  a  small  nematocerous  fly  of  the  genus  Culicoides  I,atr.,  related  to 
C.  ncavei  Aust. 

These  small  blood-sucking  flies  never  go  far  away  from  herds.  They 
are  found  with  difficulty  during  the  day  ;  they  can  only  be  seen  flying  from 
animal  to  animal  in  the  very  early  morning.  Many  Tab  anus  plant  seen 
during  the  epizooty  at  Zambi  were  also  possible  agents  of  transmission. 

Prophylactic  treatment.  —  A  strong  dose  of  camphorated  oil 
(10  to  12  gm.  of  camphor)  injected  under  the  skin  gave  good  results,  espe- 
cially in  chronic  forms  of  the  disease.  Itseems  that  horses  can  be  immunis- 
ed by  vaccination,  by  injecting  them  with  progressive  doses  (from  0.007 
to  100  gm)  of  virulent  serum  mixed  with  equal  volumes  of  glycerine,  and 
treated  tor  12  hours  with  one-quarter  the  volume  of  ether. 

Conclusions.  —  i)  Heartwater  of  sheep  produces  hcrsesickncss,  but 
cannot  be  transmitted  to  cattle. 

2)  The  virus  of  horse  sickness  gives  feverish  reactions  in  goats  and. 
sheep. 

3)  The  virus  of  horse  sickness  and  that  of  heartwater  appear  to  be 
two  varieties  of  the  same  virus. 

4)  Horse  sickness  was  propagated  at  Zambi  especially  by  Culicoides 
and  Tabanus. 


3i  ■    A'  .  1916,  \..     ,11/  a 
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76  -  The  Treatmsnt  of  Ulcerative  Lymphangitis  (1).  —  van  Sageghem,  r.,  in  the  Bui- 

letin  de la  Sociilede  Pathologie exotique,  Vol.  XI, No.  8,  pp.  683-685.  Paris,  October 9,  1918. 
Work  carried  out  at  the  Research  and.  Diagnostical  Laboratory  of 
the  Belgian  Military  Veterinary  Hospital.  The  author  thinks  that  pyo- 
therapy  (pyo  and  auto-pyotherapy  suggested  by  MM.  Belin  and  Velu  (2) 
and  leucocytotherapy  (suggested  by  M.  BridrE)  (2)  used  against  lymphan- 
gitis of  the  horse  owe  their  curative  effect  to  the  intense  leucocytosis  that 
they  cause.  As  sure  cures  have  been  obtained  by  this  method  the  author 
tried  to  find  a  method  which,  while  being  practical,  will  give  the  maximum 
results.  He  substituted  intravenous  injections  of  pus  emulsified  in  a 
mixture  of  equal  volumes  of  oil  and  ether  for  subcutaneous  injections  of 
pus  treated  with  ether.  The  method  is  qnite  safe,  causes  no  local  reaction 
and  produces  a  good  general  reaction,  whieh  is  indispensable  to  obtain 
a  cure. 

Pyo  and  leucocytoterapy  give  cures,  but  are  not  vaccinations,  and 
cured  animals  are  not  safe  from  the  possibility  of  fresh  infection.  The 
author,  is,  therefore,  carrying  ont  experiments  in  which  he  is  attempting 
to  vaccinate  with  living  bacteria  obtained  from  the  lesions  of  horses 
snffering  from  ulcerative  lymphangitis  ;  he  hopes  to  obtain  an  immuni- 
sation against  this  serious  disease. 

77  -  Traatmant  of  Equine  Molities  Ossium.  —  poisson,  h.,  in  the  Revue  Agricole 

et  Veterinzire  de  Mzda^ascar  et  Dependences,  Year  III,  No.  21,  p.  314.  Tananarive,  1918. 

Osteomalacia  (Molities  ossium)  of  horses  and  mules  is  a  disease  which, 
though  not  well  understood,  is  probably  infectious  and  contagious.  The 
first  symptoms  are  shown  by  the  digestive  apparatus  ;  the  affected  animal, 
before  showing  locomotor  troubles,  loses  its  appetite,  voids  black  faeces, 
and  is  tired  by  the  slightest  work.  The  disease  can  be  checked  for  some 
time  by  removing  the  animal  to  another  place  immediately  the  first  symp- 
toms appear  and  placing  it  to  pasture  on  a  calcareous  soil,  by  sustaining 
its  organism  and  stimulating  its  appetite.  To  this  end  a  sanatorium,  where 
affected  animals  improve  considerably,  has  been  established  at  Diego- 
Suarez  on  calcareous  soil. 

After  many  tests  (intravenous  injections  of  sterilised  sea  water,  hyper- 
alimentation with  substitution  food  ;  treatments  which  gave  no  appreciable 
results) ,  the  author  successfully  cured  the  lack  of  appetite  and  the  fatigue 
shown  as  the  first  symptoms  of  osteomalacia  by  giving  in  the  daily  ration 
0.02  gm.,  in  two  packets,  of  the  following  powder  :  —  powdered  gentian 
O.10  gm  ;  cinchona  powder,  liquorice  powder,  sodium  bicarbonate,  0.20 
gm.  each  ;  tricalcium  phosphate,  0.24  gm. ;  kermes  mineral,  0.02  gm. ;  caf- 
feine, powdered  digitalis,  liquid  perchloride  of  iron,  sodium  benzoate,  o.or 
gm.  each.  When  this  powder  has  been  given  for  about  a  month,  the  animals 


(1)  As  regards  lymphangitis  of  the  horse,  see  R.  June  1917,  No.  561 ;  JR.  August,  19 17, 
No.  734 ;  R.  Feb.  1918,  Nos.  177  and  178  ;  R.  March  1918,  Nos.  310  and  311  ;  and  R.  S^-pt., 
;i9o8,  No.  1002.   [Ed.) 

(?)  S^e  R.,  March,  1918,  Nos.  310  and  311  —  (2)  See  R.  February,  1918,  No.  178.  (Ed.) 
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regain  their  vigour  and  can  work  again  and,  if  it  does  not  bring  about  a 
complete  cure,  it  always  produces  a  decided  improvement  in  the  general 
state  of  health. 
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Curative  Treatment  of  Horse  Mange 

No.   19,  pp.   24i-2:,o.  Turin,   iqi8. 

Before  the  war,  horse  mange  attracted  the  attention  of  practicians  in  a 
limited  measure  only,  on  account  of  the  easy  treatment  and  the  facilitv 
of  prophvlactic  measures,  but,  during  the  war,  it  has  assumed  such  propor- 
tions in  all  the  armies,  that  it  alone  has  given  more  work  to  the  veterinary 
surgeons  than  all  the  other  diseases  put  together. 

As  the  author  had  the  oppoutu  ity  of  treating  a  group  of  300  horses, 
he  proposed  to  find  the  experimental  answer  to  the  following  questions  :1 
1)  Does  a  remedy  exist  that  can  prevail  absolutely  over  the  others  ?  ;  2)  Which 
treatment  is  preferable  from  the  standpoint  of  economy  and  rapid  action  ?  ; 
3)  Can  horse  mange  be  cured  by  an  exclusively  mechanico-detersive  treat- 
ment, without  the  intervention  of  any  medicament  ? 

The  treatment  consists  in:—  dipping  followed  by  washing  twice  all  over 
with  a  5  %  sodium  carbonate  solution  ;  carefully  cleaning  the  epidermis  ; 
curative  treatment  (5  applications  at  successive  intervals  of  4,  5,  8,  13 
days)  with  the  mange  remedy  tested  (which,  for  the  different  groups  of 
animals  was  one  of  the  following  :  ■ —  creoline  ;  phenolised  extract  of  to 
bacco  ;  sodium  hyposulphite  and  hydrochloric  acid  ;  soap  solution  o 
formol  ;  sulpho-alcaline  soap  ;  HelmERICH  pomade  ;  mercurial  ointment) 
currying  ;  douches  ;  cleansing  and  disinfection  of  the  stables  ;  etc. 

Six  week  after  beginning  treatment  (i.  e.,  after  5  applications),  20 
of  the  animals  were  cured  ;  this  percentage  belonged  mostly  to  the  groups 
treated  with  pomade  ;  the  rest  of  the  animals  received  2  or  3  applications  of 
Hki.mhrich's  pomade  or  mercurial  ointment,  or  simply  melted  horse  fat 
and  were  then  washed  all  over  with  the  phenic  extract  of  tobacco.  After 
20  days,  50  %  of  the  animals,  that  were  still  affected  were  cured  and, 
after  two  and  a  half  months  the  malady  had  entirely  disappeared. 

CONCLUSION.  i)  Of  all  the  mange  remedies  tested  by  the  author  there 
is  no  one  that  is  absolutely  superior  as  regards  its  therapeutic  efficiency. 

2)  In  the  case  of  severe  mange  of  long  standing,  the  best  treatment  is 
the  mixed  one,  consisting  in  the  use  of  a  waters-  solution  and  a  fat,  while,  id 
less  severe  and  recent  cases,  a  simple  watery  solution  suffices  (e.  g.,  phenic 
extract  of  tobacco)  ;  manual  care  should  be  considered  as  an  integral  part 
of  the  treatment. 

3)  A  simple  mechanico-detersive  treatment  (very  diligent  manual  at- 
tention, washing  with  water,  and,  in  the  graver  cases  where  this  treatment 
<\>,c<  not  suffice  to  detach  the  epidermal  crusts,  annointing  with  horse  fat) 
suffices  to  cure  mange  no  matter  how  serious  or  of  long  standing  it 
may  be. 

79  -  Researches  into  the  Influence  of  the  Nucleo-proteins  of  the  Udder  on  the  Milk 
S3cretion  of  the  Cow.  Giuliani,  H  .  In  La  (  linica  Veterinaria,  Yew  xi.i,  No  1  \ 
pp  {    Bibliography  of  2i  Publications.  Milan,  September  jo,  1918. 

NTucleoproteins  constitute  the  essential  part  of  the  nucleus  and  cell  pro- 
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toplasm  and  are  phosphorus  compounds  resulting  from  the  combination  of 
an  albumin  and  a  nuclein  or  paranuclein.  The  nucleoproteins  extracted 
from  the  tissues  and  injected  into  animals  produce  various  biochemical 
actions.  These  actions  are  specific  when  the  corresponding  metabolic 
function  is  specific  for  the  organ  from  which  the  nucleoproteins  were  ob- 
tained, and  general  when  the  corresponding  metabolic  function  is  common 
to  various  organs.  The  nucleoproteins  extracted  from  the  parenchyma- 
tous tissues  and  introduced  into  the  animal  organism  b\  injection  into  the 
organ  corresponding  to  that  from  which  they  were  obtained,  produce  phe- 
nomena of  degeneracy  when  given  in  strong  doses  and  may  act  as  a  cell  sti- 
mulant when  given  in  weak  doses.  This  is  why  the  author  has  considered 
the  possibility  of  stimulating  the  secretory  function  of  the  mammary  gland 
by  injecting  small  quantitite's  of  the  nucleoproteins  of  the  udder  into  that 
inland  itself. 

The  experiments  were  made  at  the  Zootechnical  Institute  of  the  "  R. 
Scuola  Superiore  di  Agricoltura  "  of  Milan,  using  4  cows  for  30  days  di- 
vided into  3  periods  of  10  days  : —  initial  period  (without  injections)  ; 
experimental  period  (with  injections)  ;  final  period  (without  injections). 
The  dose  injected  was  10  cc.  of  a  saturated  solution  of  nucleoprotein  in 
water  containing  1  %  sodium  carbonate.  The  injections  were  repeated  each 
day,  about  40  minutes  before  the  evening's  milking.  The  average  milk 
yields  of  the  cows  at  the  evening's  milking  during  the  initial,  experimental 
and  final  periods  respectively  were  : — 

Cow  I:  3.930  kg  —  4.280  kg  —  3.940  kg. 
Cow  II  :  2.270  kg  ■ —  2.440  kg  —  2.090  kg. 
Cow  III  :  1.730  kg  —  1.940  kg  —  1.500  kg. 
Cow  IV  :  4.710  kg  —  4-850  kg  —  4-5™  kg. 

At  the  following  morning's  milking  no  sensible  differences  were  noted 
between  the  3  periods.  The  cow  with  the  greatest  quantitive  variations  in 
the  milk  drawn  after  injection  showed  an  increase  of  0.255  %  dry  matter 
and  0.355  %  fat  with  a  decrease  of  0.070  %  lactose  and  0.010%  nitrogenous 
matter  ;  no  variation  in  the  ash  content  was  noted.  The  milk  of  the  follow- 
ing morning  showed  no  appreciable  variations  in  composition  during  the 
experimental  period  in  comparison  with  the  two  others. 

Conclusions.  —  1)  The  nucleoprotein  of  the  udder  introduced  sub- 
cutaneously  and  in  small  doses  into  milking  cattle  has  a  stimulating  effect  on 
the  milk  secretion,  shown  by  a  slight  increase  in  the  quantity  of  milk  and 
in  its  fat  content. 

2)   The  stimulating   action   is   of    short   duration  its   effects    only 
being  shown  at  the  first  milking  following  the  injection  of  nucleoprotein. 

80  -  Crushing  Locust  Beans.  —  Gouin,  A.  and  Andotjard.  P.,  in  the  Journal  d' Agriculture 
pratique,  Vol.  LXNXII,  New  Series,  Vol.  XXXI,  No.  24,  pp.  468-469.  Paris,  Nov.  28, 
1918. 

The  authors  do  not  agree  with  M.  R.  Gouin  (i)  as  to  the  necessity  of 
crushing  locust  beans.  M.  R.  Gouin  quoted  cases  of  mishaps  to  horses  which 
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he  attributed  to  feeding  on  whole  locust  beans.  In  the  experiments  made 
by  the  "  Association  agricole  "  the  beans  were  fed  chiefly  to  pigs  and  horses 
and  no  ill  effects  were  reported.  Nor  did  the  experiments  justify  the  fear 
of  harm  being  done  by  the  woody  ends  of  the  bean.  Moreover,  the  pods 
have  been  fed  to  horses  from  time  immemorial  in  districts  where  the  plant 
grows. 

Two  mares  were  fed  on  whole  locust  beans.  One  gained  908  gm.  daily 
ar  compared  with  821  gm.  before,  and  the  other  893  gm.  as  compared  with 
570  gm.  before.  Pigs  gained  667  gm  daily  on  rations  8,10  of  which  were 
formed  of  locust  beans,  the  remainder  being  composed  of  cake  and  bone 
powder.  The  food  value  of  the  locust  bean  is  due  chiefly  to  the  digestible 
carbohydrates  which  an  analysis  made  by  the  authors  showed  to  be 
present  in  the  proportion  of  41.65  %. 

8r  -  The  Food  Value  of  the  Water  Soldier  (Stratfotes  aloides).  —  dolss,  w.,  in  the 

Zeitschrift  liir  Spiritusindustric.  Year  XLI,  No.  22,  pp.  199-200  +  4  Tables.  Berlin.  1018. 

The  water  soldier  [Strcdiotes  aloides),  of  the  Hydrocharidacae  family, 
is  very  widespread  in  Germany.  The  author  describes  the  principal  mor- 
phological characters  of  the  plant  and  then  gives  the  results  of  chemical 
analyses  of  it  made  with  a  view  to  its  utilisation  as  a  food  for  stock.  The 
data  given  by  different  workers  do  not  always  agree.  According  to  Stutzkr 
the  ash  of  the  water  soldier  has  the  following  percentual  composition :  - 
Potassium  23.6  ;  sodium  16.2  ;  calcium  18.3 ;  magnesium  13.4  ;  phosphoric 
acid  5.7  ;  sulphuric  acid  5.5  ;  silicic  acid  4.3  ;  chlorine  13.0. 

The  water  soldier  may  be  fed  to  stock  both  fresh  or  dry  and  may  replace 
the  dry  matter  of  the  ration  in  the  proportion  of  %  for  horses  and  %  for  * 
cattle  and  sheep.     Pigs  will  eat  it  fresh  or  boiled.    The  food  value  of  the 
water  soldier  is  comparable  to  that  of  meadow  hay. 

8  >  -  Animal  Production  in  Burmah.  —  Sae  No,  1  of  tbis  Review. 

83  -  Horsas,   Mules  and  Donkeys  in  Cyprus    —  The  Cyprus  Agricultural  journal 
Vol.  XIV,  I'L.  4,  pp.  31-32.  Nicosia,  October,  1918. 

Extracts  are  given  from  reports  made  by  Captain  Knapp  (1901)  and 
Captain  GoodchHvD  (1917)  on  the  breeding  of  horses,  mules  and  donkeys  9 
in  Cyprus.  In  the  island  preference  is  given  to  jennets  for  heavy  transport 
and  long  journeys  and  to  mules  as  saddle  or  draught  animals.  At  Gastria, 
Carpas,  there  is  a  good  type  of  pony  from  which  good  ponies  might  be 
obtained  if  the  stallion  were  judiciously  chosen.  Heavy-shouldered  Arab 
stallions  were  imported  from  Damascus  but  did  not  give  good  results. 
There  is  so  little  outward  difference  between  a  mule  and  jennet  that  the 
one  is  often  sold  for  the  other. 

There  is  a  fine  breed  of  donkeys  but  the  Jack  donkeys  are  too  high  i 
the  leg,  run  very  light,  are  long  in  the  back  and  flat-sided.     Donkeys  an 
not  bred  enough,  nearly  all  the  mares  being  used  for  breeding  jennets.     In 
view  of  the  excellence  of  Cyprus  donkey  and  the  poorness  of  the  horses  the 
jennets  are  much  superior  to  the  mules.     Jennets  of  from  13.1  to  14. 1   hands 
are  undoubtedly  the  most  profitable  animals  to  breed  in  Cyprus  The  Cypru) 
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ennet  is  unexcelled  in  any  country  in  the  world  for  army  or  general  pack 
mrposes. 

4  -•  Meat  Production  in  Relation  to  the  Capacity  of  Cattle  to  Gain  Weight,  Investiga-  cattle 

tions  made  in  Italy.  —  Aruch,  E.  (iii  collaboration  with  Frosi  and  Beltrami)  in  U  Italia, 
airicola ,  Y 'ear  LX,  No.  q,  pp.  269-271.  Piacenza,  September  15,  tqi8. 

One  hundred  steers  were  chosen  at  Parma,  all  having  special  capacity 
or  gaining  weight,  and  20  steers  with  the  opposite  characters.  The  two 
ots  were  kept  under  observation  during  30  days  under  identical  conditions 
,nd  were  fed  identical  rations.  At  the  beginning  of  the  experiment  the 
00  steers  chosen  weighed  88  651  lb.  and  at  the  end  94  740  lb.,  i.  e.  their  live 
weight  increased  by  6  089  lb.  in  30  days,  or  2.29  lb.  (or  0.221  %)  per  head 
laily.  The  corresponding  figures  for  the  20  unselected  steers  were  20  565  lb., 
:i025  lb.,  459  lb.,  0.76  lb.,  (0.072  %). 

In  a  similar  experiment  made  at  L,odi,  50  selected  steers  gave,  from 
leptember  12  to  October  12,  1917  :  —  initial  weight  39  188  lb.,  final  weight 
.1  406  lb.,  increase  in  live  weight  in  30  days  2  218  lb.,  daily  gain  per  head 
.7^  lb.,  percentual  gain  0.221.  The]  corresponding  figures  for  twenty  un- 
elected  steers  were: —  20  108  lb.,  20  603  lb.,  495  lb.  0.825  lb.,  0.822  %. 

The  two  experiments,  carried  out  independently  of  each  other,  gave, 
herefore,  results  which  are  in  perfect  agreement  and  of  great  importance. 
?he  author  recommends  the  time  taken  up  in  central  depots  for  observation 
,nd  the  necessary  rest  to  be  utilised  in  obtaining  the  greatest  possible  in- 
rease  in  live  weight  by  removing  the  steers  with  low  fattening  qualities 
.rst  and  those  with  high  fattening  qualities  last.  He  himself  uses  this 
aethod  with  excellent  results  and  without  any  disorganisation  of  the 
ervice. 

5  -  Draught  Camels  in  the  Algerian  Sahara.  —  couston,  f.  (Agricultural  Engineer  camels 

of  the  Sjuth-Algerian  Territories),  in  the  Journal  d' Agriculture  pratique,  Year  LXXXII, 
Vol.  XXXI,  No.  2r,  pp.  408-411  +  3  Figs.  Paris,  October  17,  1918. 

The  camel  (1)  is  mostly  used  as  a  saddle  ("  mehari  ")  or  pack  animal, 
t  is  little  used  as  a  draught  animal,  which  is  wrong  as  it  is  fairly  intelligent 
ind  can  be  well  broken  in.  Were  it  used  for  draught  purposes  many  agri- 
:ultural  works  could  be  carried  out  that  would  greatly  increase  soilpro- 
luctivity  in  many  regions  of  South  Algeria  where  the  horse  and  mule  are 
ew  and  costly  or  even  absent.  If  the  camel  were  harnessed  to  the  plough 
rast  regions  still  uncultivated  and  where  camels  are  plentiful  could  be  made 
>roductive,  and  thousands  of  acres  could  be  sown  down  to  wheat. 

Camels  are  little  used  for  ploughing  in  Algeria,  while  the  practice  is 
mite  common  in  Tunis.  Thus  the  Sfaxiens  plough  their  immense  olive 
;roves  with  camels,  turning  round  and  round  the  trees,  which  shows  the 
.nimal  can  be  well  broken  in.  In  Tunis,  camels  are  harnessed  to  a  small 
art  with  two  high  wheels,  called  "  araba"  and  used  for  most  of  the  carting. 
/Towers,  reapers,  binders,  cultivators  can  be  drawn  by  camels,  either  singly 


(1)  The  species  in  question  is  really  the  dromedary  (Camelus  dromedarius),  with  one 
ump.     The  true  camel  (Camelus  bactrianus)  is  Asiatic  and  has  two  humps.    The  name  camel 
commonly  used  for  both  species.   (Ed.) 
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or  in  pairs.  This  has  been  shown  at  the  Agricultural  Experiment  Institute 
of  Tripoli,  where  barley  was  harvested  with  a  harvester  drawn  by  2 
camels  harnessed  abreast. 

The  camel  can  be  also  harnessed  to  machines  for  raising  water,  as  is 
done  in  Mzab.  Breaking  in  the  draught  camel  is,  according  to  Lieutenant 
Bel,  "  not  difficult;  as  the  camel  is  rather  timid  than  obstinate,  brutal 
treatment  must  be  avoided,  if  quick  results  are  wanted  ;  the  voice,  a, 
movement  made  with  a  stick  or  whip  mostly  suffice  to  urge  them  on.  As 
with  the  horse,  the  camel  must  be  accustomed  to  walking  with  complete 
harness  before  it  is  put  to  draw,  care  being  taken  that  the  men  pull  gradually 
on  the  swingle-trees  while  as  many  camels  as  possible  should  be  placed, 
abreast  ". 

The    author  records  a  very  successful  ploughing  match  with  camels  ] 
at  Biskra,  in  February,  1 91 8,  when  70  competitors  took  part.     It  would  be 
interesting,  at  the  annual  competitions  for  distributing  prizes  to  camel 
breeders,  to  include  a  class  for  draught  camels,  together  with  suitable  tests.  I 


86  -  Egg-producing  Values  of  Some  Texas  Feeding  Stuffs.  —  Harvey,  r.  x  .  in  Texal 

Agricultural  Experiment  Station,  Bulletin  No.  220,  11  pp.  +  2  Fig^.  +  6  Tabic?.  College? 

Station,  Texas,  October,  mi 7. 
The  aim  of  the  experiments  described  was  to  determine  1)  whether 
rations  composed  entirely  of  vegetables  are  as  profitable  for  egg-prodnetion 
as  those  containing  animal  products  (meat  scraps,  whey),  2)  the  compara-^ 
tive  food  value  of  skim  milk,  cottonseed  meal,  meat  scrap  and  peanut  meal! 
for  laying  hens.  The  experiment,  begun  on  December  20,  1916,  lasted  24 
weeks.  The  hens  were  White  Leghorns  of  good  strain  and  were  kept  in. 
enclosures.  The  rations  consisted  of  milo,  bran,  and  shorts  with  a  protein 
supplement  composed  of  skim  milk  for  Lot  1,  cottonseed  meal  for  Lot  2  J 
meat  scrap  for  Lot  3,  and  peanut  meal  for  Lot  4.  The  protein  foods  were' 
given  in  such  quantities  as  to  supply  equal  amounts  of  protein,  taking  that 
of  meat  scraps  as  a  basis.  The  average  egg  production  per  hen  for  the  2  [ 
weeks  was,  for  each  lot  respectively  :  89.95,  59.95,  75.31.  56.80.  The 
cost  of  producing  one  dozen  eggs  was  $0,166,  So. 199,  $0,172,  So. 205,  resj 
pectivel)  .  The  number  of  pounds  of  food  required  to  produce  1  dozen 
eggs  was  9.41,5.75,  4.86,  5.8  respectively.  The  lots  costing  most  per  hen 
gave  the  highest  profit  per  hen.  Hens  receiving  animal  product  were  more 
profitable  than  those  receiving  only  vegetable  food.  Vegetable  food  with 
a  high  protein  content  does  not  seem  capable  of  replacing  animal  products 
in  the-  ration.  The  hens  preferred  the  ration  containing  animal  product! 
and  ate  it  in  Large  quantities.  Sour  skim  milk  appears  more  profitable 
than  meal  scraps  as  a  source  of  protein  when  obtainable  at  a  reasonable 
cost. 

87  Hen-keeping  Profits  in  Italy,  in  1918.      Bremtana,  D.,inthe/Hiw'sAi  di  Agricoltm 
y.mi  XXIV,  No  46, pp.  $74-375.  Parma,  November  15, 1918. 

The  following  figures,  based  on  the  present  day  market  conditions, 
refei  to  a  small  hen  run  annexed  to  a  farm  and  rationally  managed.  The 
values  given  are  approximate  averages  : 
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I.  —  Cost  cf  installation  of  a  run  for  50  hens. 

£ 

1)  Building  a  hen  run  or  adapting  building;  to  this  purpose 20 

2)  Enclosure  of  about  240  yards  round  the  run  made  of  fencing  or  metal  trelli?, 

7  i/2  ft.  high 14 

3)  Outfit  (food  and  drinking  troughs,  pens  for  rearing  chickens,  etc)   ....  4 

4)  48  hens  and  2  cocks 40 

Total  cost  of  installation £    18 

II.  —  Administration  of  hen  run. 
A.  —  Expenditure. 

1)  Interest  on  capital  of  £  40    (including  presumed  insurance  and  renewal)  £ 

at  15  % 6 

2)  Deterioration  of  buildings  calculated,  at  2d.  per  head 8 

3)  Pood  (flour,  grain,  vegetable  scraps,  food  waste,  hay  waste,  nettles,  cal- 
culated only  for  the  50  original  birds  at  £  1.4.0  per  head  per  annum)  .   60 

4)  True  or  presumed  rent  of  land  round  the  run  (240  sq.  yards  at  o.8d.  per  sq. 

yard) 0.16 

5)  Labour,  management,  supervision 8 

6)  Miscellaneous 4 

Total  expenditure £  86.16.9 

B.  —  Receipts 

1)  6  000  eggs  at  an  average  price  of  4d  each 100 

2)  Net  profit  on  10  capons 6 

3)  Net  profit  on  40  pullets  and  cockerels 15 

4)  Chicks,  valued  at  672  per  head  annually t.7 

Total  receipts £  l%%.1.9 

Summary 

Receipts  £  122.7.0 

Expenditure 86.6.0 

Net  profit ■' 35.».« 


88  -  B3e-keeping  in  Spain.  —  Revista  de  la  Camara  aqricola  balear,  Year  XX,  No.  21 ,  pp.  161- 
162.  Pa'.ma  de" Mallorca,  November  10,  1918—  The  British  Bee  Journal,  Vol,  XLVI> 
No.   1898,  pp.  363-364.  London,  November,  1918. 

The  number  of  hives  existing  in  Spain  (nearly  all  in  the  Valencia,  Ara- 
gon,  Valladolid ,  Guadagara  and  Majorca  regions)  is  estimated  at  1  600000. 
The  annual  yield  of  honey  is  estimated  at  about  19  million  kg.  which,  at 
2.50  francs  the  kg.,  represents  a  value  of  47  500000  francs,  to  which  should 
be  added  that  of  the  wax.  It  is  estimated  that  by  using  suitable  methods 
a  yearly  outturn  worth  60  million  francs  could  easily  be  obtained. 
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89  -  Silkworm  R)aring  in  Tripoli.  —  M\/.zocchi-alem\nni,  n.  in  L'A^Hcoltara  coionndc, 

Year  XII,  1st  Half-year,  No.  3.  DP.  167-100  -I-  18  Fir-.  Florence,  Tune  30,  1918. 

Silkworm  rearing  experiments  carried  out  in  Tripoli  in  the  spring  of 
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1915  (1)  yielded  only  a  few  grammes  of  eggs.  The  first  silkworm  rearing 
season  of  1916  gave  the  following  results  : —  about  880  lb.  of  fresh  cocoons 
corresponding  to  297  lb.  of  dried  cocoons  yielding  a  gross  income  of  2  424 
lire  (1  lira  =  9  %  ^-  ai  Par)-  A  prize  of  574  lire  was  distributed  among  11 
rearers.     In  all  there  were  20  silkworm  rearers  that  year. 

In  1 91 7  the  production  rose  to  2  645  lb.  of  fresh  cocoons  which  yielded 
about  880  lb.  of  dried  cocoons  and  a  gross  income  of  11  300  lire.  Prizes  to 
the  value  of  775  lire  were  distributed  among  the  21  best  rearers.  The  in- 
crease in  production  from  one  year  to  the  other  was  300  %. 

During  these  two  years  were  distributed  free  of  charge  a  large  number 
of  white  mulberry  trees,  some  from  Italy,  some  grown  in  the  country  itself 
by  the  Agricultural  Experiment  Institute.  In  1916,  2  371  plants  were 
distributed  and  in  1917  9  743,  i.  e.,  more  than  12  000  plants  in  two  years. 

The  results  obtained  and  a  minute  study  of  the  possibilities  of  silk- 
worm rearing  in  Tripoli  show  that  it  might  be  well  developed  to  the  great 
advantage  of  the  colony.  There  are  several  difficulties  to  overcome,  but  this 
might  be  done  fairly  easily.  If  silk-production  cannot  increase  in  subse- 
quent years  in  the  same  proportion  as  these  first  ones,  everything  points 
to  the  likelihood  of  an  important  development.  If,  at  the  present  juncture, 
it  seems  premature  to  think  of  founding  a  silk  factory,  a  small  experi- 
mental one  might  be  started.  The  future  of  silkworm  rearing  in  Tripoli 
seems  to  be  assured  so  long  as  it  is  not  left  unsupported  and  the  Admini- 
stration continues  to  give  it  help  and  guidance. 

90  -  Regulation  of  Silkworm  Egg  Production  and  Commerce  in  Italy.  —  Gazxetta 

Ufficiale  del  Reno  d'ltalia,  Year  1918,  No.  235,  pp.  2863-2864.  Rome,  October  5,  1018. 

In  view  of  the  expediency  of  regulating  by  legislation  the  production 
of  and  commerce  in  silkworm  eggs  in  order  to  assure  the  Italian  silkworm 
industry  healthy  eggs  completely  free  from  inherite  disease,  and  to 
prevent  the  production  and  sale  of  eggs  empirically  prepared,  the  decree 
No.  1382  of  May  9,  1918  was  issued.     It  contains  the  following  clauses  : 

1)  Whoever  wishes  to  sell  or  prepare  for  sale  silkworm  eggs  must 
obtain  the  authorisation  of  the  Ministry  of  Agriculture.  This  authorisa- 
tion is  also  necessary  for  eggs  exchanged  or  given  free  of  charge.  It  is  not 
necessary  for  persons  who  for  three  years  have  been  inscribed  in  the  local 
Chamber  of  Commerce  and  Industry  as  preparing  silkworm  eggs  if  they 
produce  annually  an  average  of  5  000  ounces  of  eggs  of  pure  race  and  1  500 
ounces  of  mixed  race  and  are  supplied  with  the  buildings,  instruments  and 
machines  necessary  to  the  good  preservation  of  the  eggs  they  produce. 
Such  establishments  must  use  for  breeding-purposes  at  least  1  ",,  of  their 
eggs  if  they  are  of  the  native  yellow  race  and  1.25  %  if  they  are  of  Asiatic 
races. 

2)  Races  already  crossed  must  not  be  reared  for  breeding  and  cross- 
ing. Asiatic  eggs  may  be  sold  only  by  persons  holding  a  special  authorisa- 
tion or  by  those  exempt  from  such  authorisation  by  the  decree. 

(0  s  .   R   r.  i.  .  ..,><■.  No.  2i  1.   \Ed.) 
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3)  Silkworm  eggs  may  be  imported  into  the  kingdom  only  in  small 
>oxes  containing  laying  moths. 

4)  The  sale  of  eggs  by  travelling  merchants  is  forbidden.     The  eggs 
nay  be  sold  in  small  boxes  or  loose. 

To  test  the  eggs  an  analysis  will  be  made  by  a  government  institute 
tominated  by  special  decree  of  the  Ministry  of  Agriculture.  All  infected 
ggs  will  be  destroyed. 

• 

91  -  Creation  of  a  Bureau  for  the  Examination  of  Silk  Goods  at  Yokohama,  Japan. 

—  Bulletin  deV  Association  sericicoledu  Japon,  Year  III,  No.  2.  Tokyo,  September  15, 191 8. 

By  a  decree  dated  March  30,1918,  the  Japanese  Government  has  found- 
d  a  bureau  at  Yokohama  for  the  examination  of  silk  goods  which  in- 
ludes  3  sections  :  the  first  is  chiefly  occupied  with  the  examination  of  the 
[uality  of  the  various  forms  of  raw  materials,  i.  e.,  silks  ;  the  second  deals 
rith  operations  relating  to  fabrics,  braid  and  tricots  ;  the  third,  with  work 
in  the  preparation   and   finishing. 

The  essential  aim  of  this  bureau  is  to  improve  Japanese  silks,  but 
reaving  tests  are  also  made  with  the  different  varieties  of  silk  produced 
hroughout  the  world,  by  means  of  the  best  looms,  in  use  in  all  textile 
ountries. 

2  -  Investigations  into  the  Variations  of  Colour  in  Cocoons  in  Japan.  —  watanabf,  k. 

in  the ■  Bulletin  deV  Association  sericole  du  /a£ow,  YenrIII,No.  2,  pp.  1-3.  Tokyo,  September 
15,  1918. 

The  author  (agricultural  graduate  of  the  Silkworm-breeding  Laboratory 
f  Tokyo)  carried  out  experiments  to  determine  the  influence  of  season  and 
emperature  at  the  time  of  rearing  on  the  colour  of  silkworm  cocoons.  As 
,  rule  all  the  cocoons  of  a  pure  race  are  uniform  in  colour.  Nevertheless 
ases  occur  in  which  worms  of  the  same  race  give  cocoons  of  different  colour, 
'he  Onodahime  race,  which  gives  four  yields  of  yellow  cocoons  is  a  good 
xample  of  this  and  was  used  for  the  experiments.  This  race  gives,  in  spring 
1st  period),  pale,  yellow  cocoons  ;  in  summer  and  the  beginning  of  autumn 
2nd  and  3rd  periods) ,  dark  yellow  cocoons,  and,  at  the  end  of  autumn  (4th 
•eriod),  pale  yellow  cocoons  resembling  those  of  the  1st  period. 

The  changes  in  the  colour  of  the  cocoons  according  to  the  rearing  period 
.re  due  chiefly  to  the  differences  in  temperature  to  which  the  silkworms  are 
ubjected  at  the  5th  stage.  If  larvae  are  kept,  during  the  5th  stage,  at  a 
onstant  high  temperature  the  longer  they  are  exposed  to  this  temperature 
.nd  the  higher  the  temperature  the  darker  will  be  the  colour  of  the  co- 
oons.  If  the  larvae  are  kept  at  a  very  high  temperature  which  is  varied 
lightly,  those  which  have  been  subjected  for  a  long  time  to  a  slightly 
ower  temperature  give  darker  cocoons  than  those  subjected  to  a  slightly 
dgher  temperature  for  a  shorter  period.  In  the  case  of  very  low  tempeia- 
ure,  a  small  difference  causes  a  very  marked  variation  in  the  colour  of 
he  cocoons. 

If,  during  the  5th  stage,  the  moisture  conditions  are  varied  and  the 
empeiature  kept  constant,  the  colour  of  the  cocoons  varies  a  little,  the 
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larvae  kept  in  very  damp  surroundings  giving  distinctly  yellower  cocoons. 
The  influence  of  moisture  is,  however,  much  less  strong  than  that  of 
temperature.  When  the  temperature  during  mounting  is  too  high  the 
cocoons  are  of  a  more  brownish-yellow  than  those  produced  at  a  relatively 
lower  temperature.     Cocoons  woven  in  very  m<  ist  air  are  dark. 

The  Onodahime  race  is  not  the  only  one  the  cocoons  of  which  vary  in 
colour  with  the  temperature.  Xot  only  yellow  cocoons,  hut  also  those  of 
a  bamboo  leaf  green  change  colour  with  the  temperature. 


h 


culture      93  -  Incubation  of  Trout  Eggs  in  a  Sterile  Medium,  Poor  in  Oxygen.  —  murisier,  p 

in   the   Archives  des  Scien-es  Physiques  et  .Xatw el! es,  Year  CXXIII,  Vol.  46,  Period  4. 
pp.  255-256.  Geneva,   Octobor-Novcmbcr,   19:8. 

Results  of  the  authors'  experiments  on  incubating  trout  eggs  in  a  med' 
him  both  sterile  and  poor  in  oxygen.     These   environmental  conditions 
are   obtained   in   the   following   manner  :  —  800-1000   cc.  ftasks  are  fill 
ed  with  water  brought  to  the  boil  3  times  a  day,  each  time  for  one  hour 
whilst  cooling  the   air  that   redissolves  in  the    water  is  filtered  through 
sterilised  cotton.     When  this  is  done,  50  fertilised  lake  trout  eggs  are  placed 
in  each  flask,  which  is  lightly  closed  with  a   rubber  stopper.     As  long  as 
the  experiments  last  the  flasks  are  not  opened,  nor  is  the  water  changed.' 

Out  of  250  trout  eggs  incubated  in  this  way  during  the  years  1015 
and  1916,  at  temperatures  of  7,  8  and  io°C,  with  experiments  lasting  fro 
50  to  60  days,  not  a  single  case  of  death  was  observed,  from  which  it  ma 
be  concluded  that  the  egg  of  the  trout  can  live  in  a  stagnant  medium  tha 
is  poor  in  oxygen,  provided  that  the  medium  is  sterile  and  free  from  con- 
tact with  the  surrounding  air. 

Development  of  embryo  and  hatching.  — -  In  1915,  eggs  weighing 
250  gr.  and  fertilised  artificially  were  placed  in  an  incubator  of  the  "  Call 
fornian  trough"  type,  containing  10  litres  and  fed  by  strongly  oxygenat- 
ed spring  water  at  the  rate  of  10  litres  per  minute.  On  the-third  day  after 
fertilisation,  50  eggs  were  placed  in  each  of  2  water  bottles  sterilised  as  des 
cnbed  above,  one  of  1000  and  the  other  of  800  ce.  capacity.  The  bot 
ties  were  hermetically  closed  and  placed  in  a  recipient  attached  to  the  in 
cubator  and  supplied  with  the  water  leaving  the  incubator  in  such  a  waj 
that  the  temperature  was  the  same  evervwhere  (average  temperature 
of  8.5°C). 

In  the  incubator  with  running  water  the  eggs  hatched  on  the  53rd 
to  58th  day  after  fertilisation  ;  the  fry  on  hatching  measured  17-18  mm.  | 
None  of  the  eggs  in  the  bottles  containing  sterilised  water  died  during  this 
period.  In  the  first  bottle,  containing  1  litre,  hatching  took  place  on  the 
55th  to  58th  day,  but  the  fry,  on  leaving  the  egg,  only  measured  12-13  imn- 
The  eggs  in  the  800  cc.  bottle  did  not  hatch,  although  they  continued  to 
live  until  the  75th  day  after  fertilisation.  At  that  date  they  had  a  muddy 
appearance,  and  the  embryo  appeared  as  a  whitish  streak  when  seen  through 
the  shell.  ( >n  opening  them,  the  dead  embryos  were  found  to  measure  only 
1 1  mm.  on  an  average. 

Conclusions.       i)  The  duration  of  the  incubation  of  trout  eggs  (fe 
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tilisation  to  hatching)  is  independant  of  the  quantity  of  oxygen  contained 
in  the  medium  (comparison  between  the  incubator  with  running  water  and 
the  bottle  containing  sterilised  water),  provided  that  the  quantity  present 
is  sufficient  to  allow  the  fry  to  attain  a  minimum  size  of  \2  mm.  in  the  nor- 
mal time  fixed  by  the  temperature  (comparison  between  the  I  litre  and 
800  cc.  bottles.) 

2)  The  hatching  of  the  egg  dees  not  mark  a  determined  state  of  de- 
velopment of  the  embryo  and  it  can  take  place  as  soon  as  the  embryo  is 
12  mm.  long. 

3)  The  smaller  the  egg  is  the  more  difficult  it  is  for  the  fry  to  leave 
the  egg  ;  in  normal  cases  (hatching  at  17-18  mm.)  the  shell  is  thinned  all 
over  its  suiface,  while  the  thinning  is  localised  at  the  embryonic  area  in 
eggs  deprived  of  oxygen.  In  addition  the  fry  hatched  when  12  mm.  long 
are  abnormal  ;  their  dwarf  condition  is  not  surprising,  considering  the  de- 
privation of  gaseous  food,  but  it  is  interesting  to  note  that,  in  relation  to 
their  length,  the  cephalic  end  and  the  eyes  show  a   remarkable    atrophy. 


FARM  ENGINEERING. 


94  -  Temporary  Tractor  Courses  in  Ohio,  U.  S.  A. —  The  Department  of  Agriculture 

of  Ohio,  Official  Bulletin,Vol.  IX,  No.  1,  pp.  4-10  +  1  Table.  Columbus,  February,  1918. 
Temporary  tractor  courses  were  held  between  February  11  to  16,  1918, 
at  Columbus,  being  attended  by  1  500  farmers  ;  18  makes  of  tractors  were 
used  for  the  practical  demonstrations.  In  Ohio,  nearly  3000  tractors  are 
now  in  use  and  an  increase  of  100  %  in  the  tractors  used  is  expected  for  the 
current  year.  The  great  number  of  persons  that  attended  the  course  is 
not  considered  very  remarkable,  but  the  great  interest  with  which  the  far- 
mers followed  the  practical  demonstrations  is  considered  of  much  greater 
importance.  For  this  reason  it  has  been  decided  that, -in  future,  the  course 
will  be  given  each  year.  The  upkeep  of  the  tractor,  working  troubles  and 
how  to  prevent  them,  the  various  parts  of  the  tractor,  have  all  been  treated 
in  a  practical  way  by  the  lecturers.  The  bulletin  describes  in  detail  the 
chief  points  dealt  with  regarding  trouble  that  occurs  during  work  : — ■  qual- 
ity of  fuel  ;  good  compression  ;  sparking. 

Data  furnished  by  tractor  owners  in  Ohio  are  summarised  in  a  table  : — - 
Twenty-two  tractors  are  of  5-10  H.P.,  51   of   6-12  H.P.,   266,   of   8- 

16  H.P.,  30  of  9-18  H.P.,  216  of  10-20  H.P.,  83  of  12-24  H.P.,  76  of 
12-25  H.P.,  22  of  15-30  H. P.,  6  of  18-36  H.P.,  g  of  20  H.P.,  4  of  25-50 
H.P.,  7  of  30-00  H.P.  * 

As  regards  the  gross  weight,  9  tractors  gave  an  average  of  1  980  lb. 
each,  103  of  2  992  lb.,  84  of  3  960  lb.,  348  tractors  had  an  average  weight 
of  49941b.,  181  of  5  993  lb.,  18  of  6772  lb.,  19  of  7770  hb.,  5  weighed  9  oil 
lb.,  7  weighed  9977  lb:,  18  weighed  more  than  14960  lb.,  5    more   than 

17  820  lb.  and  4  nearly  22  000  lb. 

553  tractors  towed  ploughs  with  2  mouldboards,  2h(i  with  3,  25  with  4, 
9  with  5,  4  with  6  and  3  towed  ploughs  with  8  mouldboards. 
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803  farmers  are  satisfied  with  their  tractor,  while  89  gave  an  unfavour- 
able reply.  As  regards  the  difficulty  of  renewing  parts  of  tractors  825 
had  no  difficulty  ;  63,  on  the  contra ry  had  had  difficulty  in  obtaining  spare 
parts ;  684  farmers  said  they  were  prepared  to  hire  out  their  tractors,  and 
168  were  not.     The  average  cost  of  ploughing  per  acre  is  2  dollars  83  cents. 

95  -  Importation  of  Agricultural  Machinery  into  Russia  during  1917.  —  Feuiiu  d'ln-  \ 
formations  du  Ministire  del' Agriculture,  Year  XXIII,  No.  46,  p.  4.  Paris,  November  12, 
iqi8. 

The  "  Torgovo  Romychlennaia  Gazeta  "  (1)  has  published  the  latest 
statistics  regarding  the  importation  into  Russia,  across  European  frontiers, 
of  agricultural  machinery  and  implements  for  the  first  8  months  of  1917, 
in  comparison  with  the  same  period  of  the  4  previous  years,  as  is  shown  by 
the  following  table  :  — 


Years 

Quantities                                                Value 
in  thousands  of  pouds  (2)                  in  thousands  of  roubles  (3) 

1913 

7  °39-6 
6  754  9 

120.5 
481.0 

1  28.5.7 

41  828 

37  97s 
1  029 

1916    ...         

5226 

16  726 

Machine  for  cultivating 

Drills,   etc. 

Harvesters 

Threshers 

Separators   and   cleaners   .    . 

Machinery  for  forage  

Mechanical  engines 

Other  agricultural  machinery 


1913 


1916 


1917 


1  20-! 
5IO 
1  998.9 
932 
77-5 
57 
945 
1  3172 


2-5 

234-8 
7-7 


-3'' 


'9-3 

7-i 
1122 

7-3 
0.9 

3-8 

9-5 

I34-6 


This  table  shows  that  the  machinery  imported  during  the  first  8  months 
of  1917  represents  18  %  of  the  importation  in  1913,  while  it  is  10  times 
greater  than  that  in  1915,  always  for  the  same  period.  As  regards  the  kinds 
of  machinery  imported  this  is  shown  in  the  following  Table  (in  thousands 
of  pounds) :  — 


Amongst  the  chief  countries  that  exported  these  machines  to  Russia 
before  the  war,  Germany  took  the  first  place  with  33  %  of  the  total  import 
followed  by  the  United  States  with  about  30  %,  England  with  17  %,  Aus- 


1 1  Quoted  by  the  Bulletin  de  la  l  hantbre  </.  i<  mmerce  Russe  d  Paris,  No.  9.  tgiJ 
(2)  1    f"u'1  -  3fi  1 '  lb        .     1    rouble      :  s.   1  '/2  rf.  at  par.     [I 
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tria,  etc.  Since  the  war  this  situation  has  changed;  in  1917,  the  United 
States  furnished  77.6  %,  Sweden  about  10  %,  followed  by  Finland  and 
England. 

)6  -  Til3  US3  Of  Tractors  ill  Cuba.  —  Farm  Implement  News,  Vol.  XXXIX,  No.  40,  p.  27 
Chicago,  October,  1918. 
According  to  Mr.  C.  H.  Winans,  U.  S.  Consul  at  Cienfuegos,  Cuba, 
there  is  at  present  an  excellent  market  in  that  district  for  the  sale  of  trac- 
tors. This  is  due  to  the  fact  that  the  various  sugar  mills  are  to  a  rapidly 
increasing  extent  using  tractors  instead  of  oxen  for  ploughing.  An  aver- 
age sized  sugar  mill  near  Cienfuegos  which  previously  employed  2  trac- 
tors now  has  6  in  operation.  This  shows  how  tractor  ploughing  is  spreading 
in  Cuba .  The  chief  advantage  in  using  tractors  is  the  saving  in  labour  ; 
besides,  the  tractor  does  more  uniform  work  than  that  done  by  oxen. 
These  advantages  more  than  outweigh  the  greater  expense  involved.  Ex- 
periments made  with  tractors  for  the  transport  of  sugar  cane  have  not 
proved  successful.  The  tractors  used  in  Cuba  are  made  in  the  United 
States.  It  appeals  that  the  steam  cable  plough,  though  it  has  given  satis- 
factory results,  is  no  longer  purchased  owing  to  its  high  running  expenses. 

)7  -  The  Agricultural  Utilisation  of  Tanks  and  Heavy  Tractors.  —  cadoret,  a.,  in 

Les  Alpes  Induttrielles,  Year  i,  No.  17,  p.  233.  Grenoble,  November  23,  191S. 

To  level  trenches  and  shell  holes  the  author  suggests  the  use  of 
tanks  and  heavy  tractors  for  hauling  digging  ploughs,  double  mould-board 
ploughs  and  heavy  levellers.  Coupled  in  pairs,  at  adjustable  distances,  the 
cultivator  tanks  would  soon  fill  up  the  cavities.  A  leveller  placed  between 
2  tanks,  capable  of  moving  1  or  2  cubic  metres,  would  finish  off  the  rough 
work. 

The  shell  holes  would  at  first  be  attacked  simultaneously  on  all  4  sides 
with  digging  ploughs,  following  immediately  after  with  the  leveller.  Once 
the  rough  general  levelling  is  done,  the  large  tractors,  would  be  used,  trans- 
formed into  hauling  tractors  or  agricultural  tractors,  to  finish  ah  the  opera- 
tions preliminary  to  sowing. 

Powerful  chain  or  wheel  tractors  aie  available  which  only  require  fit- 
ting out.  The  tanks  could  also  be  used  for  opening  the  ditches  bordering 
on  the  roads  or  for  drainage.  Tanks  or  tractors  fitted  with  cable  drums 
could  be  adapted  to  do  digging  work  by  the  Fowler  method. 

?8  -  The  U33  Of  Tractors  for  Lifting  BeetS.  —  PLUCHEr,  E.,  in  the  Comptes  rendu*  des 
Seances  de  V Academic  d' Agriculture  de  France,  Vol.  IV,  No.  34,  pp.  940-945.  Paris,  Nov- 
ember 6,  191 8. 

The  author  communicates  a  note  by  M.  Bachelier,  describing  obser- 
vations suggested  by  the  use  of  a  tractor  in  lifting  beet  on  the  Mormant 
estate.  In  1918  M.  Bachelier  used  a  40  H.P.  Filtz  tractor  (1)  towing  a 
Bajac  lifter  working  on  3  rows,  the  front  wheels  of  the  tractor  straddling 
over  one  row,  the  back  wheels  arranged  specially  so  as  to  pass  in  the  spaces 


(1)  Sje  R.,  Oct.  1918,  No.  1145.  {Ed.) 
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between  the  drills.     Work  was  begun  right  away,  no  adjustments  being 
required. 

The  machine  is  very  easy  to  steer  ;  the  beet  lifter  does  not  deviate  from 
a  straight  line,  as  always  happens  with  a  team  of  horses  ;  no  roots  are  damag- 
ed and  the  work  is  perfect.  On  an  average  3  hectares  were  lifted  per  day] 
with  a  consumption  of  22  litres  of  petrol  per  day. 

The  cost  of  the  work  appears  to  be  much  the  same  as  with  a  team,  but, 
with  the  tractor,  the  work  is  done  much  more  quickly,  leaving  free  the  teams 
that  are  se  urgently  required  for  other  work  at  that  time.  '  It  is  not  a! 
question  of  chance,  says  M.  Bachei.iek,  in  conclusion,  that  the  tractor 
moves  in  the  beet  field  without  causing  the  slightest  damage.  Here,  as  in 
many  othei  cases,  one  can  see  the  value  of  the  practical  men,  who  had  been 
consulted  as  to  the  construction  of  the  tractor  ". 

The  tractor  replaces  12  oxen,  and,  as  M.  Pluchet  says,  such  an  econ- 
omy is  of  serious  value  at  that  time,  when  sowing  is  being  done.  Regard-  | 
ing  tractors,  the  author  points  out  how  numerous  are  the  farmers  in  the 
Paris  district  who,  after  the  harvest,  have  used  the  tractors  for  breaking-up 
stubble,  shallow  cultivation,  and,  finally,  for  autumn  ploughing.  He  con- 
siders that,  thanks  to  this  equipment,  the  land  in  his  district  has  been  got 
into  excellent  condition  ;  such  work  on  the  land,  which  had  been  neglected* 
for  several  years,  well  certainly  have  a  good  effect  on  the  crops. 


oie".— 
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99  -  The  System  of  Elsctric  Ploughing  (0  of  the  "Societe  Generate  Agricoie 

Sonia,   P.,  in  La  Petite  Revue  Agricoie  H  Horticole,  Year  XXIV,  Xo.  566,  pp 
Antibe?,  October  17,  191 8. 

M.  Amede  Petit,  Delegate  Manager  of  the  "  Societe  Generate  Agricoie 
44,  Rue  du  Louvre,  Paris,  has  just  finished  a  windlass  machine  for  elec- 
tric ploughing. 

The  S.  G.  A  ("  Societe  Generale  Agricoie  ")  electric  ploughs  consist 
essentially  of  2  windlasses  alternately  pulling  a  reversible  balance 
plough,  with  6  shares  for  ploughing  to  20-25  cm->  and  4  shares  for  depths  of 
30  cm.  and  digging  12  cm.  in  addition.  They  can  work  on  lengths  of  from 
200  to  630  metres  over  surfaces  of  at  least  4  hectares.  They  work  on  a 
power  station  to  be  founded  or  from  a  distribution  network.  In  both  cases 
the  current  is  supplied  from  fixed,  generally  high  tension  wires.  It  is 
taken  to  a  movable  transformer  cabin  by  a  free  cable  laid  on  the  ground 
or  carried  on  light,  displaceable  posts. 

The  feed  lines  from  the  movable  transformer  cabin  supply  the  windlass- 
es in  the  fields.  The  plant  works  with  mono,  bi  or  triphase  current  of  any 
periodicity  of  high  voltage  up  to  25  000  volts.  The  windlass  frame  carries 
in  front  a  50  11.1'.,  |  cylinder  heat  engine  and,  behind,  an  electric  motor, 
of  100  H.P.  (synchronous  triphase)  continued,  and  150  II. P.  for  a  short 
period.  The  heat  engine  is  used  when  the  ana  to  be  ploughed  is  too  large 
foi  the  cable  or  in  case  of  a  breakdown  of  the  current. 

The  _•  motors  drive  a  transverse  shaft  through  a  compound  eear  box, 

01  fee   K.,   Dei      igi   ,   Mo,   1202;   A'.    Vpril,   1918,  No.    |  • |    and    R.,    Oct.    1918,    Xo. 
nil.    Ed. 
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;he  transverse  shaft  drives,  on  one  side,  through  a  grooved  pinion,  a  gear 
Iriving  the  rear  wheels,  and  thus  moving  the  machine  forward  ;  on  the  other 
;ide  the  shaft  drives,  by  a  conical  member  which,  through  clutch,  drives  a 
:oothed  wheel,  wedged  on  the  drum  with  a  vertical  axle,  on  which  the  steel 
;able  rolls  for  hauling  the  agricultural  implements. 

Each  windlass  is  in  charge  of  I  man.  When  the  work  is  done,  each 
windlass  is  coupled  up  to  the  plough,  forming  2  trains  which  move  at  a 
speed  of  6  kilometres  per  hour  towards  the  next  work.  The  staff  is  housed 
n  the  movable  cabin,  divided  into  2  parts,  one  containing  8  beds  and  the 
necessary  furniture,  the  other  acting  as  a  transformer  cabin.  The  S.  G.  A. 
set  has  the  advantage  that  the  machines  work  day  and  night  ;  there  is  a 
saving  of  6  oxen,  2  men,  and  coal ;  automatic  safety  devices  ;  quick  work  no 
natter  how  sloping  the  land  is.  — 

As  regards  the  work  the  S.  G.  A.  guarantees  :  in  open  loam  m  good  con 
iition,  without  stones,  without  too  much    undulation    for    ridsros  at  least 
400  metres  long  : 

a)  for  the  yield  per  hour  :  ■ —  ploughing  at  15  cm.,  100  to  no  ares  ;  pet' 
ro-hour  day,  10  to  n  hectares  :  ploughing  at  22  to  25  cm.,  75  ares  per  hour 
Dloughing  at  30  cm.  +  15  cm.  digging,  50  to  55  ares  per  hour. 

b)  for  the  consumption  :  —  ploughing  at  15  cm.,  35  kilowatts  per  hec 
:ares  ;  at  22  to  25  cm.,  45  kw.  ;  at  30  +  15  cm.,  90  to  100  k\v. 

:oo  -  The   International    Harvester  Corporation'^  Sheaf  Shocker.  —  The  implement 

and  Machinery  Review,  Vol.  XXXXIV,  Xo.  523,   p.  762  +  1  Fig.   London,  November  1, 

1 01 8. 

Description  of  the  sheaf  shocker  (1)  made  by  the  International 
Harvester  Corporation  of  Chicago.  As  the  bundles  come  from  the  binder 
leek,  they  are  transferred  by  a  fork  to  the  shock  setter,  the  bundles  being 
dternately  deposited  first  on  one  side  of  the  setter  and  then  on  the  other, 
:he  butts  being  spaced  and  the  tops  overlapping,  so  as  to  make  a  wedge- 
shaped  shock.  When  the  setter  has  received  sufficient  bundles  to  make  a 
mock,  a  trip  is  automatically  operated  ,  this  causes  the  shaft  of  the  shocker 
^notter  to  rotate  and  to  operate  the  compressor  arm  and  the  needles,  which 
compresses  the  bundles  and  ties  them  together.  The  shock-setter  is  wider 
it  the  rear  than  at  the  front  to  assist  in  making  shocks  that  will  stand  well 
when  discharged.  It  is  provided  with  an  inclined  bottom,  which  is  pivoted, 
permitting  it  to  tilt  to  the  rear  and  discharge  the  shock  after  it  is 
compressed  and  tied.  The  aim  under  the  shock  setter  has  a  roller  at  the 
snd  which  comes  in  contact  with  the  shock  setter  bottom.  This  arm  is 
rocked  in  such  a  way  as  to  tilt  the  bottom  of  the  shock  setter  with  a  quick 
movement  which  sets  the  shocks  squarely  on  the  ground.  When  the  shock- 
setter  tilts  to  discharge  the  shock  two  times  spread  the  butts  of  the  back 
and  corner  bundles  to  give  the  shock  a  substantial  base.  The  crankschaft 
of  the  binder  transmits  the  necessary  driving  power  to  the  shocker,  and  the 
draft  connection  between  the  two  machines  allows  the  shocker  to  move 
independently  of  the  binder  when  working  on  uneven  ground. 


(1)  See  R.,  Nov.  1917,  Xo.  1055.  (Fd.) 
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This  machine  was  much  used  in  191S  in  American  and  Canadian  har- 
vest fields,  but  it  will  not  be  placed  on  the  European  market  until  its 
success  has  been  completely  established  in  America. 

101   -  Technical  Considerations  on  the  Use  of  Sorters. — Rinoelmann,  m.,  in  the  Comptes 

"Ic  (./.;>!/:■  d'  Agriculture  de  trance,  Vol.  IV,  No.  29,  pp.  810-814  and 
jv  6    Paris,  October  2  and  9,  1018. 

In  a  communication  to  the  French  Academy  of  Agriculture  on  the 
use  <>i  sorters,  the  author  recalls  that  he  carried  out  tests  on  the  agricul- 
tural model  of  the  MAROT.  sorter,  with  a  diameter  of  47.2  cm,  and  an  alveo- 
lar cylinder  2.098  metres  long,  then  worth  330  francs  and  costing,  in  1917, 
I  francs. 

This  machine  can  deal  with  4  hectolitres  of  wheat  (11  bushels)  per  hour  ; 
to  obtain  perfect  sorting  not  more  than  200  litres  of  seed  must  be  fed  to  the 
sorter  per  hour,  which,  with  loss  of  time  owing  to  adjustments  and  ordinary 
stoppages  amounts  to  a  practical  delivery  of  150  litres  per  working  hour. 
T(  •  si  >rt  well,  the  thickness  of  the  layer  of  seed  in  the  cylinder,  the  slope  and 
speed  of  this  latter,  should  not  exceed  certain  limits,  or  a  fairly  large  amount 
of  seed  will  not  be  throughly  sorted.  By  repeated  tests  the  author  found 
that  the  best  conditions  for  different  wheats  (1  Prince  Albert  wheat  and 
1  March  Saumur  wheat)  corresponded  to  38  turns  of  the  handle  per  minute 
and,  to  s"rt  [00  kg.  of  wheat,  500  turns  of  the  alveolar  cylinder  and  1  818 
turns  of  the  handle  ;  little  energy  is  required  (2  kilogrammeters  per  second). 

S<  >me  March  Sauniar  wheat,  bought  from  a  seed  merchant  as  seed  wheat 
gave  the  following  results  (by  weight)  on  sorting  :  various  seeds,  waste, 
J5-4  %  ',  small  and  broken  seed,  suitable  for  poultry,  4.6  %  ;  medium  wheat 
that  can  be  used  for  milling,  2^.2.  %  ;  fine  seed  wheat  ,  56.8  %.  Thus,  to 
obtain  100  kg.  of  seed  wheat  176  kg  of  seed  sold  for  sowing  had  to  be  treated. 
In  order  to  find  the  effect  of  sorting  on  the  crop  obtained,  in  1893  the 
author,  in  collaboration  with  M  V.  Berthaui/t,  Professor  of  Agriculture  at 
Grignon,  carried  out  tests  with  .March  Saumur  wheat,  drilled  in  spring  in 
av  soil,  at  the  rate  of  26  1  litres  of*  seed  per  hectare.  Saumur  wheat 
is  a  soft,  beardless  wheat,  requiring  little  attention,  early,  and  giving  as 
much  as  25  quintals  per  hectare  in  the  Peauce  region.  The  results,  re- 
ported to  the  author's  friends  and  pupils,  were  in  1893,  an  abnormally 
tar,  as  follows  for  unsorted  and  sorted  wheat  per  hectare:  drilled, 

and    560  !:  rain  harvested.  1  668  and   2  885  kg.  ;  straw,  5  800  and 

Chaff  and  small  straw,  532  and  915  kg.;  total  crop,  8000  and 

kg,  ;  hectolitres  obtained,  21.60  and  36.65;  weight  per  hectolitre  of 

wheat  obtained,  yj.2  and  78.7  kg.     The  increase  iii  favour  of  sorting  is 

lain,    1  200  kg.  of  straw.     ;S  ;   kg.  of  cliall .  etc. ,  and  2  800  kg 

the  total  nop. 

•  the  ol.\  bus  influence  of  sowing  better  seed  obtained  by  sorting 
or  mechanical  selection,  the  increase  is  due  to  the  diminution  of  weeds, 
uh''  orb  water  to  the  detriment  of  the  wheat  ,  this  was  all  the  more  so 

drj   year.     From  a  scientific  standpoint  the  author 
•  sorting,  as  it  leaves  a  certain  amount  of  water  available 
the  plants,  constitutes  a  special  kind  of  irrigation 
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According  to  M.  Garola.  a  spring  wheat  yielding  6000  kg.  per  hectare 
(2000  kg.  of  grain  and  4000  kg.  of  straw)  and  representing  5  r.00  kg.  of  dry 
matter  (the  crop  contains  15%  of  water),  absorbs  1  720  cubic  metre 
water,  or  a  layer  172  mm.  thick.  According  to  several  investigate 
spring  wheat  has  to  evaporate  338  gm.  of  water  in  order  to  elaborate  1  gni, 
of  dry  matter  ;  the  author  carries  this  figure  to  340  in  the  following  cal- 
culation. The  extra  crop  shown  above  consisting  of  2  800  kg.  per  hectare, 
containing  16  %  of  water,  represents  2  450  kg.  of  dry  matter,  or  a  consump- 
tion of  83  kg.  of  water  per  sq.  metre,  or  a  layer  of  83  mm.  of  water  that 
has  not  been  absorbed  by  weeds  in  that  part  of  the  field  sown  with  sorted 
wheat,  and  which  remains  available  for  the  wheat. 

In  an  average  year  the  annual  rainfall  at  Grignon  is  537  nun.,  with  a 
general  average  of  147  mm.  of  rain  for  April,  May  and  June  ;  the  figures  for 
1893  were  much  less.  The  83  mm.  of  rain  calculated  above  show  clearly 
that  mechanical  sorting  (as  well  as  a  better  choice  of  seed  and,  for  the 
same  amount  of  seed,  a  greater  number  of  good  seeds  distributed  per  unit 
of  surface)  has  resulted  in  leaving  more  water  at  the  plant's  disposition  ;  it 
is  thus  an  indirect  method  for  providing  the  crop  with  water.  '  The  author 
thinks  that  the  increase  by  1.5  kg.  of  the  weight  per  hectolitre  of  grain  is 
due  especially  to  selection  of  the  seed  through  sorting.  Plant  physiolog- 
ists give  no  data  regarding  the  water  requirements  of  weeds.  The  author 
thinks  that  by  sowing  well  selected  seed  mixed  with  weed  seeds,  the  crop 
woitld  be  less,  the  conditions  being  the  same,  than  that  obtained  by  sowing 
less  fine  seed,  free  from  weed  seeds.  The  question  of  seed  purity  thus  seems 
to  precede  that  of  selection  as  regards  agricultural  hydraulics. 

102  -  American  Hog  Oiler.-  Ringelmaxn,  V.,  in  the  Journal  d'  l<j  iculturc pratiqtie,^ 
LXXXII,  Vol.  XXXI.  No.  20,  p.  398  +  1  Fig.  Paris,  October  3,  1 

In  the  large  piggeries  of  the  United  States  hog  oilers  (1)  are 
mounted  on  a  cast  iron  stand  fastened  to 
the  ground.  Some  models  have  3  vertical 
brushes  ;  others,  apparently  more  suitable 
have  a  single  brush  ab  (see  Fig.)  fixed  at 
a  slant  under  the  reservoir  c  ;  the  foot  de 
should  be  firmly  fixed  to  the  ground  to 
withstand    the    pressure    caused   by    the 

Pig- 
In   Illinois,   one  hog  oiler  is  said   to 

be  sufficient  for  an  enclosure  containing 

from  30  to  50  pigs.     The    liquid  used   is 

an  antiparasitic  oily  compound  or  water 

to  which  are  added  a  few  drops  of  creolin 

or  cresyl  The  flow  of  the  liquid,  regulated 

by  a  small  tap,  is  about  6  to  10  cc.  per  hour. 


American  h<  g  oilei 


11)  Several  hog  oilers  hue  been  recorded  in  the  kevi.  w 
numbers  of  this  Review.  il:d 
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103  -  The  Utilisation  of  Industrial  Alcohol  and  Hydrocarbides  for  Carburetting  in 

France.  —  Le  Genie  civil,  Vol . I»XXI,  No.  ij,  pp.  225-228.  Paris,  October  6,  IQ17. 
In  1916  the  Ministry  of  Commerce  and  Industry  charged  Messrs.  "L. 
Perisse  and  Guiseein  to  prepare  a  general  report  on  the  carburetting  re- 
sources of  France.  Messrs.  Letombe  and  Macleke  at  the  same  time  under- 
took a  long,  detailed  investigation  into  alcohol  and  their  report  is  appended 
to  the  general  one  mentioned. 

The  production  of  alcohol  in  France  rose  to  an  average  of  68  200  000 
imperial  gallons  before  the  war,  alcohol  for  human  consumption  produced 
by  the  fermentation  of  fruit,  or  industrial  alcohol  made  from  beets,  molasses 
and  cereals.  This  last  represented  about  3/4  of  the  alcohol  produced  an- 
nually, i  e.,  about  50  600  000  galls.  France  and  the  United  States  dispose 
of  a  greater  variety  of  substances  suitable  for  the  manufacture  of  alcohol 
than  any  other  country.  The  copse  of  the  forests  of  France  and  her  colon- 
ies could,  in  addition,  supply  the  necessary  material  for  the  production 
of  enormous  quantities  of  industrial  alcohol.  Synthetic  alcohol  is  also 
made  from  calcium  carbide  which  produces  cheap  acetylene,  from 
which,  by  means  of  an  electric  arc,  is  obtained  ethylene  which  yields 
sulphuric  acid,  sulphurous  acid  and  alcohol.  By  another  method  the 
acetylene  produced  is  passed  into  a  one  thousandth  solution  of  mercur- 
ic-chloride which  fixes'  the  elements  of  the  water  forming  tacetaldehyde 
or  ethylaldehyde,  which  is  separated  by  heating  and  changed  to  alcohol 
by  hydrogenation.  Whereas  in  France  the  synthetic  production  of  alcohol# 
is  limited  to  laboratory  experiments  it  appears  already  to  form  an  industry 
in  Germany. 

In  France  the  quantity  of  denaturalised  alcohol  used  industrially  has 
risen  to  13  200  000  or  15  400  000  galls,  only,  20  to  25  %  of  the  total  produc- 
tion. In  Germany  it  increases  regularly,  exceeding  288  %  in  1901  and 
49  %  in  1913.  The  French  denaturant  used  is  composed  of  methylene 
containing  25  %  of  acetone  and  at  least  2.5  %  of  pyrogenic  impurities  ; 
100  galls,  of  at  least  90  %  alcohol  contain  10  galls,  of  methylene.  The  quan- 
tity of  methylene  will  probably  be  greatly  reduced  in  the  future.  Already 
before  the  war  Germany  used  only  0.75  %  of  methylene  with  0.25  of  acetone, 
0.25  <»f  pyridine,  and  at  least  2  %  of  benzene.  Motor  alcohol  must  be  of  a 
definite  chemical  composition  and  fairly  constant  calorific  quality  which 
must  not  be  injured  by  the  denaturant.  It  is  also  essential  that  the  price 
be  stable.  The  French  fiscal  laws  are  complicated  and  result  in  an  insuffi- 
cient use  of  alcohol  industrially.  Whereas  France  consumed  in  1913 
15928000  galls,  of  denaturalised  alcohol,  or  0.40  galls,  per  inhabitant. 
Germany  used  37  928  000  galls,  or  0.99  galls,  per  inhabitant.  The  modifica- 
tions which  the  French  Government  wished  to  introduce  should  reduce 
the  consumption  of  drinking  alcohol  to  2  200000  galls.,  the  1  320000  to 
1  540  000  galls,  thus  set  free  to  be  utilised  by  industry. 

The  net  cost  of  alcohol  can  hardly  be  less  than  is.  4^.  to  is.  $d.  per  gall.; 
with  the  cost  of  transport  and  sale  this  comes  to  2S.  2d  to  2S.  .\t1.  per  galL, 
a  price  at  which  alcohol  cannot  compete  with  petroleum  for  lighting  pur- 
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poses.   It  should  be  possible  to  fix  the  price  of  alcoh.  ,1  for  burning  at  to 
The  practical  value  of  a  carburetting  substance  depends  on  its  low  calorific 
power,  so  that  its  commercial  value  should  be  in  proportion  to  this  factor 
If,  for  alcohol,  the  low  price  of  10%  d.  be  admitted,  then  the  value  of  petrol 
and  benzene  should  be  is.  yd.  and  is.  7  3/4^.  per  litre  respectively.     Ik-fore 
the  war  they  cost  is.  7  V2  d.  and  is.  2  y2d.  respectively.     To  sell  motor  al- 
cohol at  is  7  Yd.  the  State  should  grant  a  premium  of  19s.  gd..  i.  e.,  about 
£4500  per  million  gallons.     The  tax  of  £24  on  drinking  alcohol  proposed 
by  the  Government  would  supply  the  money  for  this  premium.     It  would 
suffice  even  if  the  substitution  of  alcohol  for  petrol  foi  motors  be  considered 
This  would  lead  to  an  increased  consumption  of  132  000  000  to  154  000  (km. 
galls,  of  pure  alcohol,  desirable  both  for  industry  and  agriculture.     It  re- 
mains to  be  proved  that  motors  with  90  %  denaturised  alcohol  can  w  ork 
normally  by  means  of  decreased  pressure,  modified  distribution  and  a  special 
arrangement  for  heating  and  starting.     The  best  solution  would  be  to  iht 
a  mixture  of  alcohol,  hydiocarbide  and  ether  in  spirit  motors 

The  General  Omnibus  Company  of  Paris   used,   for  its   motor  buses, 
catburetted  alcohol  with  50  %  of  benzene  without  modifying  the  motors,  a 
simple  adjustment  of  the  nozzles  sufficed.     Consumption  is  greater  than 
when  petrol  or  pure  benzene  are  used,  and  the  instability  of  the  prices  of 
alcohol  and  benzene  is  against  this  mixture.    The  investigations  mentioned 
bear  on: —  1)  mixtures  containing  the  most  alcohol  and  least  carburetting 
substance  possible  ,  2)  carburettors  allowing  the  use  of  more  alcohol  in  t  he- 
mixtures  ;  3)  the  modification  of  existing  motors  with  a  view  to  decreasing 
the  consumption  of  alcohol  per  unit  of  power ;  4)  a  motor  capable  of  utilis- 
ing pure  alcohol.    So  far  it  has  only  been  possible  to  increase  the  proportion 
of  alcohol  and  decrease  the  carburetting  substance  in  motors  by  adjusting 
the  nozzle  and  admitting  the  air  of  the  carburettor.  This  result  was  obtained 
with  a  mixture  called  "  E.  H.  A.  ",  composed  of  65%  of  950  or  96°  alcohol, 
10%  of  ether  and  25%  of  a  hydrocarbide.  With  this  mixture  starting  is  eas)  . 
the  consumption  does  not  appreciably  exceed  that  of  petrol,  and  the  speed 
is  about  the  same.     These  good  results  obtained  on  the  road  arc  easily 
explained  :  vaporisation  of  the  alcohol  at  a  lower  temperature  is  favoured 
by  the  hydrocarbide,  ether  helps  to  start  cold  motors,  consumption  i>  low 
because  with  the  varied  loads  on  the  road,  a  mixture  with  a  basis  of  alcohol 
containing  ether  burns  more  completely  than  petrol.     For  fixed  motors  and 
lorries,  the  loads  of  which  vary  little,  the  results  are  different  and  the  con 
sumption  in  volume  is  in  about  the  inverse  ratio  to  the  calorific  power  (5  850 
calories  for  the  E.  H.  A.  mixture  and  8000  for  petrol).     The  report  gives 
data  on  the  resources  of  France,  Alsace,  and  the  French  colonics,  in  petr<  »leu 
and  natural  gases.     The  bituminous  schist  is  not  as  important  as  petroleum 
but,  with  new  methods,  the  schist  industry  could  become  profitable. 
of  added  interest  because  it  can  help  in  the  development  of  the  mdu<t 
use  of  alcohol  by  supplying  it  with  the  elements  necessarj   to  1  arbi 
It  is  estimated  that  1  320  000  galls,  of  oils  suitable  for  internal  combustion 
motors  might  be  produced  from  schist  in  France. 
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104  -  Review  of  Patents  (1). 

Tillage  Machines  and  Implements.  —  Canada  :  185  390  Scraper 
for  di$c  plough  ;  185  609  Dand  clearing  machine  ;  185  656  Scrape*. 

Denmark  :  23  507  Cultivator  tine. 

Spain  :  67379  Improvement  to  disc  harrows. 

Sweden  :  43  739  Land  clearing  machine ;  43  804  Harrow  tooth  fastener  ; 
43805  Motor  plough. 

United  Kingdom:  118 421  One-way  plough  ;  118  933  Adjustable  subsoil 
attachment  for  plough  ;  118  939  Odometer  wheel  attachment  for  plough, 
mowing,  reaping  and  other  agricultural  cultivating  machines  ;  119  04S  Motor 
balance  plough. 

U11  tied  States:  1  276  720-1  277  542-1 278  031-1  278  574-1 279  588-1  280  057 
Ploughs;  1276843  Process  and  machine  for  soil-tillage;  1  277  163  Stump 
pulling  machine  ;  1  277  400  Adjusting  mechanism  for  disc  harrow  ;  1  277  780 
Rotary  cutter  earth  plough,  cultivator  and  ditch-digger  ;  1  278  793  Spring 
tooth  harrow  ;  1  27S  795  Combination  lump  crusher,  harrow  and  roller  ; 
1  278 939-1  279 792  Plough  raising  mechanisms;  1279677  Front  truck  for 
cultivators  and  other  agricultural  implements ;  1  279  689  Cultivator ; 
1  280  on  Tractor  plough. 

Drainage  and  Irrigation.  —  Sweden  :  43  708  Digging  wheel  for  ditch- 
ing machines. 

United  States  :  1277353  Ditch  digging  machine;  1278 217  Apparatus 
for  irrigating  plants. 

Manures  and  Manure  Distributors.  —  United  Kingdom  :  118  692 
Manure    and    seed    distributor. 

United  States  :  1 280  103  Fertiliser  distributor. 

Drills  and  Seeding  Machines.  —  United  Kingdom  :  118 692  Manure 
and  seed  distributor. 

United  States:  1  276900-1  277228-1  278573-1  279545  Seed  planters  ; 
1  277  999  Hand  seed  drill. 

Various  Cultural  Operations. —  United  States:  1279049  Two  row 
cultivator  ;  1  279  435  Riding  attachment  for  maize  cultivator. 


( 1 )  The  Canadian  Paten!  Office  Record  and  Register  of  Copyright  and  Tradt  Marks.  <  tttawa, 
Canada. 
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Control  of  Diseases  and  Pests  of  Plants.  —  United  I  m: 

119  126  Hydrocyanic  acid  for  the  fumigation  of  fruit  trees. 

United  States :  1  277  122-1  277  575  Animal  traps ;  1  277  354  Insect  trap  ; 
1  277  531-1  279  476-1  279  477   Insect   gathering  and  destroying  machines. 

Reapers,  Mowers  and  Other  Harvesting  Machines.  —  United 
Kingdom  :  118  492  Horse  sweep  rake  ;  118  562  Flax  pulling  machine. 

United  States :  1  277  120  Peanut  digging  attachment ;  1  277  257  Guard 
attachment  for  harvesters,  etc.;  1 277  551  Sweep  rake ;  1 277  616  Grain  shock- 
ing machine  ;  1  277  715  Berry  harvester  machine  ;  1  277  851-1  277  901  Cot- 
ton harvesters  ;  1 278  000-1  279  542  Harvesters  ;  I  278  102  Grain  harvester 
pushed  by  tractor  ;  1  278  io0-i  278  182-1 279  060  Mowing  machines ;  1  278 181 
Rake ;  1  278  644  Maize  harvester  ;  1  279  870  Steering  device  for  harvesting 
machine  ;  1 279  995  Fruit  ladder  and  conveyor. 

Machines  for  Lifting  Root  Crops.  —  Denmark :  23  525  Device  for 
potato  digger. 

Sweden :  43  773  Root  topping  machine ;  43  855  Beet  digging  machine  ; 
44  017  Potato  and  root  digger. 

United  States  :  1  276  903-1  279  502-1  279  793  Potato  diggers. 

Threshing  and  Winnowing  Machines.  —  Canada  >  185  365-185  791 
Grain  cleaning  machines  ;   185  393  Thresher. 

United  States  :  1  279  308  Cereal  grain  hulling  system. 

Machines  and  Implements  for  the  Preparation  and  Storage  of 
Grain,  Fodder,  etc.  —  Canada:  185 403-185 730  Grain  picklers;  185658 
Hay  stacking  machine. 

Switzerland :  79  442  Recipient  with  press  for  sweet  green  fodder  ; 
79  59J3  Device  for  presses. 

United  Kingdom  :  118  936  Baling  press. 

United  States :   1  276  986-1  278  301   Baling  presses ;   1  277  306     Wire 
spacing  attachment  for  baling  presses  ;  1  277  666  Hay  loader ;    1  279  7 
Hay  stacker  ;  1  279  938  Silage  packer. 

Traction  and  Steering  of  Agricultural  Machinery.  - 
185  543  Tractor  wheel ;  185  586  Tractor  for  farming. 

United  Kingdom  :  118  909  Draught  attachment  for  a  plough  ;  119  07] 

Tractor.  0      „ 

United     States  :      1  276  929-1  276  949-1  278  256-1  278  452-1  278  498- 
1278 650-1  279 030-1  279 479  Tractors;    1  277  181    Wind  motor  . 
Means  for  steering    and  controlling  motor  tractors,  motorploughs, 
1 278  030  Shock  absorber;  1 278  328  Transmission  casing  for  tractors ;  1 27 
1  279  070  Tractor  attachments;  1  279  619  Caterpillar  tractor  (attachment). 
Feeding  and  Housing  Livestock.  -  -  Switzerland  :  79599  Device  for 

cleaning  cattle.  .  .    .      ,    •<■    , 

United  States :  1  276  946  Automatic  calf  feeder ;  1  276  072  Annual  ■  aling 

device  ;   1  279  503  Calf  weaner. 

Poultry  Farming.  —  Canada  ;  185  372  Egg  crafc 

United  Kingdom  :  118  S16  Egg  box.  ,     .      , 

United  States  :  1  277  53<>  Egg  turning  device  for  incubators ,    1 

Egg  holder. 
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Apiculture.  —  Spain  :  67  381  Improvement  to  the  hive  sections. 

Sweden  :  44052  Hive  frame  section. 

I  iiited  Stales  :  1277451  Honey  extractor. 

Industries  depending  on  Plant  Products.  —  Canada  :  185  738 
Dough  mixer. 

Netherlands  :  2  593  Process  for  making  strawberry  preserves. 

Spain:  67284  Mill;  67417  Process  for  extracting  potash  salts  from 
kernels ;  67  490  Process  for  making  flour  from  ripe  bananas. 

United  Kingdom  118  115  Mill  for  grinding  grain;  118  535  Soya  bean 
milk  ;  1 19052  Flavouring  material  for  butter  substitutes. 

United  States :  1276988  Fruit  drier;  1  277  185  Process  for  preparing 
and  extracting  vegetable  fibre  from  Yucca,  etc,  ;  1  278  547  Fruit  cleaner, 
dipper  and  grader ;  1  279  134  Sugar  mill ;  1  279  309  Nut-cracking  machine. 

Industries  depending  on  Animal  Products.  —  United  Kingdom  : 
119  007  Egg  preparations. 

United  States :   1  277  776  Tannery  waste  disposal  process. 

Dairying.  —  Canada  :  185  743  Alcohol  production  from  whey. 

New  Zealand :  38  937  Curd  mill ;  39 121  Apparatus  tor  extracting  germs 
from  milk. 

Sweden :  43  776  Installation  of  milking  machinery  ;  43  933  Pulsator 
for  suction  milking  machine ;  43  988  Churn. 

Switzerland  :  79  483  Churn  ;   79  643  Cheese  keeping  process. 

United  Kingdom  :  118 486  Machine  for  fdling  bottles,  cans,  etc. ;  118 535 
Soya-bean  milk;  118  742  Milk  can;  118  874  Food  preparation  of  whey  ; 
119  052   Flavouring  material  for  butter  substitutes. 

United  States:  1276897  Bottle  washing  machine;  1278562  Milk 
Warmer  ;  1  279  288  Milk  bottle  and  cap. 

Farm  Buildings  and  Equipment.  —  United  States:  1  277  305  Wire 
stretcher. 

Various.  —  Canada  :  185  442  Pump. 

105      Mechanical  Pressure  Silos.  —  San  vzzini,  G  ,  in  the  Rivrsta  d'AgricolUira,  Year  XXIV, 
No.  42,  i1]).  334-336.  Parma,  October  18,  iqiR. 

These  silos,  devised  by  Dr.  Samarani,  Director  ot  the  "  R.  Stazione  spe- 
rimentale  di  batteriologia  agraria  "  of  Crema,  Italy,  have  the  shape  of  long 
tubes  with  an  octogonal  base  and  conical  cover.  The  frame-work  is  made 
of  iron  or  wood,  carefully  joined  so  as  to  prevent  completely  the  entrance  of 
air.  Between  the  walls  slides  a  strong  cover,  raised  by  tackle-ropes  or  a 
windlass  and  metal  cables.  The  object  of  the  cover  is  to  convey  to  the 
forage  below  the  pressure  exercised  by  a  large  screw  and  an  arrangement 
similar  to  that  of  the  Mahii.i  1:  press .  Near.  Crema,  province  of  Mantua,  have 
been  buill  several  of  these  silos,  some  large  enough  to  hold  196  tons  pf  green 
fodder.  A  form  for  small  farms  is  also  built  and  holds  about  10  tons  of 
fodder. 

In  green  fodder  thus  compressed  there  is  abundant  emission  of  carbonic 
acid  produced  by  the  respiration  of  the  plants.  The  escape  of  this  gas  is 
prevented  by  the  hermetically  closed  cover  and  is  retained  almost  entirely 
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by  the  fodder,  preventing  its  vital  functions  and,  consequently,  heating 
The  fodder,  therefore,  undergoes  very  slow  and  limited  changes'  the  pro- 
teins aTe  not  appreciably  modified,  and  the  sugar  is  changed  partly  in1 
ic  acid  and  partly  into  lactic  acid,  which  has  an  anti-putrifying  action .     I 
hundred  tons  of  grass  yield  about  18  to  20  tons  of  ordinary  dry  hay,  when 
with  the  pressure  system,  80  tons  of  ensilage  are  obtained.   As  the 'daily  ra- 
tion of  an  adult  ox  is  about  40  lb.  of  hay  and  77  to  88  lb.  of  ensilage,  the 
same  amount  of  grass  will  give  a  double  number  of  rations  if  it  be  ensili 
in  this  manner  instead  of  being  made  into  hay. 

The  author  examined  a  sample  of  fodder  ensiloed  under  pressure  and 
found  it  excellent,  perfectly  preserved,  of  a  fine  green  colour,  the  flowers 
almost  of  their  natural  colour,  soft  to  the  touch,  and  of  a  characteristic 
light  and  pleasant  odour.  He  foretells  the  general  adoption  of  this  system, 
especially  on  small  and  medium-sized  farms. 


AGRICULTURAL  INDUSTRIES. 
106  -  A  Method  for  De-foxing  Wine  (1).  —Carles  de  Carbo^ni6ke,  p.,  in  Lc  Pro 

a«ricole  et  viticole,  Year  XXXV.  No.  45,  pp.  443-4/I  <.  M->ntpe'  ier.  November  to.,otS. 

The  author  reports  an  experiment  he  made  to  remove  the  foxv  taste 
from  wine  made  from  4132  Seibel.  The  experiment  was  successful  and  the 
wine  lost  completely  its  slightly  f 0x3'  flavour.  The  experiment  was  made  <  in 
a  small  scale  only  and  it  would  be  interesting  to  repeat  it  with  a  large  quant- 
ity of  wine,  especially  that  made  from  Noah.,  which  has  a  much  more  marked 
foxy  flavour  than  the  one  that  was  actually  used. 

The  method  consists  in  pulverising  the  must  from  time  to  time  before 
fermentation.  It  seems  similar  to  the  method  of  M.  Tissfrayp  by  which  a 
hole  is  drilled  in  the  bottom  of  the  fermentation  cask  (2).  Certain  wine- 
makers,  including  M.  Ravaz  laughed  a  little  at  this  method,  yet  its  effeel 
is  very  easily  explained.  In  a  recipient  having  but  one  bung-hole  the  car- 
bonic acid  produced  by  the  fermentation  accumulates  and  the  must  is  no 
longer  in  contact  with  the  oxygen  of  the  air.  If,  however,  then-  is  another 
hole  at  the  level  of  the  liquid,  the  carbonic  acid  escapes  through  it,  the  air 
is  continually  renewed  and  impregnates  the  particles  of  must  raised  by  the 
bubbles  of  gas  which  break  on  the  surface.  Pulverisation  renders  oxidation 
more  complete,  and  it  might  prove  excellent  to  combine  the  two  methods 
pulverisation  of  the  must  and  aerated  fermentation. 

During  his  experiment  the  author  noticed  that,  whereas  in  still  1 
the  impurities  are  deposited  at  the  bottom  of  the  cask  more  or  less  slowl 
according  to  their  density  and  state  of  division,  in  pulverisea1  must  they  1 
very  rapidly  to  the  surface  in  the  form  of  coagulated  Eroth.     This 
furnish  a  method  of  clarifying,  for  white  wines  at  least . 


(1)  See  R.  Miy,  1916,  No.  555;  Feb  ,  t<)'7.  Nr".  '  \r.  June,  ■    '8,  tfo 
No.  1407.     {Ed.) 

(2)  Sec  R.  Feb.  1917.  No.  183.  (Ed.). 
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107  -  Press-drainer  for  Grapes.  —  Mahoux,  J.,  in  Lc  ProgrH  ag)  icon  el  viticole,  Year  XXXV. 
No.  (6,  pp.  466-468.  Montpeliir,  November  17,  1918. 

The  author  (Professor  of  Agriculture  at  Castelnaudary,  Aude)  describes 
a  new  press-drainer,  made  by  M.  Pera.  of  Florensac,  Herault,  which  makes 
it  possible  to  separate  very  rapidly  most  of  the  must  from  the  solid 
parts  of  the  grape  and  to  send  directly  to  the  press  residue  already  drained 
to  a  large  extent.  The  grapes  are  carried  from  the  cellar  floor  to  the  press- 
drainer  by  receptacles  on  a  slanting  chain.  The  juice  goes  immediately 
into  a  clarifying  basin  under  the  flooiing.  The  residue  crushed  and  already 
slightly  pressed  by  the  passage  through  the  press-drainer,  passes,  through 
a  slide  on  to  one  of  the  two  presses  (Marmonnier  " Auto-Declic ")  placed 
on  the  floor  above  the  press-drainer. 

During  the  vintage  of  the  autumn  of  1918  M.  Mir  made  two  series  of 
tests  to  determine  the  effects  of  a  press-drainer  on  a  day's  vintage.  The 
\  ields  obtained  were  very  high.  On  October  21,  23  713  lb.  of  grapes  yielded 
1  540  galls,  of  must  from  the  clarifying  basin,  418.17  from  the  1st  press,  and 
66-33  galls,  from  the  2nd  press,  or  2  024.5  gau<s  °f  must  altogether.  One 
hundred  pounds  of  grapes,  therefore  gave  5.9  galls.,  2.0  galls.,  and  0.2 
galls,  respectively,  giving  a  total  of  8.1  galls. 

If  the  ripeness  of  the  fruit  be  considered  (the  density  of  the  must 
rose  to  1.075)  and  the  fact  that  owing  to  drought,  the  grapes  were  not  very 
juic)^  that  year,  it  is  seen  that  the  yield  in  must  obtained  with  the  press- 
drainer  was  perfectly  satisfactory.  Taking  into  account  the  inevitable 
losses  due  to  fermentation,  about  11  lb.  of  grapes  yield  1  gall,  of  wine. 

On  the  last  day  of  the  vintage,  October  25,  22  41b  lb.  of  grapes  were 
brought  in  ;  they  yielded  I  408  galls,  from  the  clarifying  basin,  308  galls, 
from  the  1st  press  and  47.3  galls,  from  the  2nd  press,  i.  e.  a  total  of  1 763.3 
galls,  of  must.  One  hundred  pounds  of  grapes,  therefore,  yielded  respecti- 
vely :  5.7  galls.,  1.2  galls.,  and  0.1  galls,  a  total  of  7.0  galls.  This  yield  of 
7  galls,  per  100  lb.  of  grapes  is  a  little  lower  because  the  density  had  passed 
from  1.075  to  1.079  (the  grapes  were  riper  and  less  juicy).  One  gallon  of 
wine  was  obtained  from  about  13  lb.  of  grapes. 

The  advantage  of  the  press-drainer  does  not  lie  solely  in  the  high  pro- 
portion of  must  extracted.  The  large  quantity  of  must  separated  from  the 
stalk  by  the  passage  through  the  apparatus  (65.08  %  in  the  experiment  of 
October  21,  and  62.94  %  in  that  of  October  25)  must  also  be  considered. 
The  results  should  be  considered  particularly  when  injured  fruit  is  used  or 
white  wine  made  from  black  grapes,  as  the  period  of  contact  between  the 
solid  parts  and  the  must  is  much  shorter  than  when  draining  rooms  are 
used.  Moreover,  the  grapes  brought  to  the  press  have  already  been  slightly 
crashed  and  ta*ke  up  much  less  space  that  those  crushed  in  the  ordinary 
way.  Fewer  pressings  for  the  same  quantity  of  fruit  are  necessary,  and 
involve  a  saving  of  labour.  Pressing  is  also  more  rapid  when  the  fruit  has 
already  drained.  This  is  a  further  advantage,  especially  in  the  ease  of 
injured  grapeswith  black  skins  used.for  making  white  wine.  The  apparatus 
is  strongly  recommended  for  use  wherever  white  wine  is  made. 
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108  -  Alcohol  from  White  Asphodsl.  —  I.  Pantanklli,E.,  Utilizzazione  del  porrazzo  per 
la  fabricazione  dell'alcool,  in  Staziohi  sperimentali  a'grari'e  italiatie,   Vol    VI,   Pi 
pp.  85-102.  Mbdena,i9i8.--II.M:osrA.co,-]3.,lValcoold,asfode!ocoine  combustibi'le  nazio- 

na\e,intheAniM.!urhix  ■ncria  e  tl'Architainra,  Year  XXXIII,  No.  8,  pp.  n  ;  120.  Rome, 
A-nril   ffi,  IQjr8. 

I.  —  Utilisation  of  the  asphodel  for  the  manufacture  of  alc<  w  >l. 
—  In  Italy  the  name  "porrazzo"  or  "asfodelo"  is  given  to  different  spe- 
cies of  Asphodelus  growing  in  the  country,  the  most  common  of  which 
is  A.  ramosus  of  central,  south  and  insular  Italy.  In  Araby  an  excellent 
gum  is  extracted  from  the  tuberous  loots  of  the  asphodel,  the  floral  stems 
are  used  as  fuel  and  material  for  straps,  in  times  of  famine  the  leaves  are 
eaten  by  animals,  and  the  tubers  form  good  food  for  cattle,  goats,  asses  and 
pigs,  boiled,  then  fried  or  roasted  and  seasoned  they  make  an  appetising 
dish.  The  plant  also  has  well-known  medical  properties,  especially  diur- 
etic. The  industrial  utilisation  of  this  plant  should,  however,  be  for  the 
production  of  alcohol  and  paper  pulp. 

The  history  of  the  manufacture  of  alcohol  from  asphodel  is  rapidly 
reviewed.  Started  towards  1850,  it  was  attempted  in  Algeria,  France, 
Italy,  Spain,  and  Greece,  but  never  became  a  permanent  industry.  A  de- 
scription is  given  of  the  development  of  the  plant  and  its  chemical  compo- 
sition. The  tube  ous  roots  of  Asphodelus  ramosus  contain  no  starch  but 
are  rich  in  other  carbohydrates  amongst  which  sugars  predominate.  There 
is  also  much  of  a  colloidal  carbohydrate,  a  mucus  soluble  in  boiling  water 
and  largely  convertible  into  sugar,  and  a  little  pectic  substance  partly 
convertible  into  sugar.  The  total  yield  in  sugar  varies  from  14  %  (De- 
cember) to  22  %  (August) .  The  best  season  for  harvesting  is  that  of  flower- 
ing (May  to  June),  because  the  sugar  content  is  then  highest  and  the 
colloid  content  lowest.  One-year  roots  contain  more  sugar  and  less  col- 
loids than  two-year  ones.  When  the  roots  are  gathered  the  sugars  de- 
crease as  a  result  of  respiration  and  condensation  to  colloidal  carbohy- 
drates difficult  to  convert  into  sugar.  Similar  condensation  occurs  if  the 
tubers  are  dried  at  ioo°C.  for  making  meal  or  slices. 

The  roots  should,  therefore,  be  used  fresh,  as  soon  as  they  are  gathered, 
or  their  composition  will  vary  unfavourably.   From  1  cwt.  of  fresh  asphodel 
roots,  gathered  in  a  good  season  and  carefully  treated,  may  be  obtained 
by  fermentation  9  lb.  of  ethyl  alcohol.     In  practice  a  yield  of  7  %  in  \\  eight 
or  8  %  in  volume  should  be  calculated  for  ;  this  is  a  satisfactory  yield  for 
a  distillery  in  a  district  where  asphodels  are  plentiful.     The  asphodel  1 
easy  to  grow,  but  at  present  advantage  should  be  taken  of  the  enormoiJ 
quantities  of  this  plant  which  grow  wild,  from  the  coast  to  the  mount* 
in  central  and  southern  Italv. 

II,  —  Alcohol  from  asphodels  as  fuel  tn  Itai  v.        I  he  auth 
calls  to  mind  the  unsuccessful  attempts  made  in  France  and  Italj 
velop  the  industry  of  alcohol -making  from  asphodels.     These  failures  wen 
due  chieflv  to  the  difficulty  of  freeing  alcohol  fron  its  bad  taste 

to  the  faulty  fermentation  methods  adopted.     Under  present   condi 
it  would  be'advantageous  to  utilise  the  tuberous  roots  oi  asphodel 
filiation. 


I, if,  INDUSTRIES    DEPENDING    OX    PLANT   PRODUCTS 


In  Italy  this  plant  renders  unproductive  thousands  of  acres  which  it 
invades.  It  is  capable  of  producing  160  cwt.  of  roots  per  acre  which,  with 
a  yield  in  alcohol  fo  6  %  only,  could  yield  107  galls.  A  description  is  given 
of  the  distillation  method  used  by  the  contrabandists  of  the  province  of 
Lecce  (washing,  cutting,  maceration  in  warm  water,  acidification  with 
sulphuric  acid,  addition  of  beer  yeast,  fermentation,  distillation),  which  does 
not  correspond  with  that  used  in  ordinary  factories  (pressure  of  the  tuberous 
roots,  addition  to  the  residue  of  25  %  of  warm  water  and  re-newed  pressure  ; 
the  two  liquids  combined  represent  80  to  85  %  of  the  weight  of  the 
roots  and  contain  14  to  15  %  of  fermentable  substances;*  acidification 
with  sulphuric  acid  and  boiling,  which  greatly  increases  the  amount 
of  substances  convertible  into  alcohol  ;  fermentation  with  beer  yeast,  dis- 
tillation) . 

As  the  chemical  composition  of  the  asphodel  root  (which  contains 
70  %  of  moisture  and  30  %  of  dry  matter)  closely  resembles  that  of  the 
Jerusalem  artichoke,  it  could  probably  be  distilled  by  the  same  method. 
By  using  modern,  improved  methods  of  distillation  it  would  be  possible 
to  utilise  go  %  of  the  substances  convertible  into  alcohol  which  it 
contains. 

109  -  Utilisation  olArum  italicum  for  Food  and  the  Manufacture  of  Starch,  Glucose 
and  Alcohol.  —  See  No.  \2  of  this  Review. 

no      Inversion  of  Cane  Sugar  by  Colloidal  Silica.        Mary,   Albert  and  Mary, 

Alexwdrk,   in   the    Comptes   rend  us  de  VAcademie  des  Sciences,   Vol.   107.    No.    18 
pp.  044-0  1  ri^f-  1  Table.    Pari.-,   1918. 

Results  of  experiments  on  the  inversion  of  cane  sugar  by  the  aid  of 
colloidal  silica,  prepared  with  sodium  silicate  and  hydrochloric  acid.  The 
wcrk  included  3  series  of  experiments:  —  a  first  series  with  dialysed 
hydroscls  (at  8  %,  5  %  and  1.5  %  and  at  ordinary  temperature  15-200  C) ; 
a  second  and  third  series  with  undialysed  hydrosols  (so  as  to  lemain  under 
conditions  of  physical  instability  similar  to  those  of  cellular  colloid:-). 

Conclusions.  —  Colloidal  silica,  like  mineral  acids,  acetic  acid,  in- 
vertine  and  the  hydrosols  of  palladium,  gold  and  platinum,  appreciably 
interverts  cane  sugar.  Its  inverting  power  is  a  function  of  its  micellar  state 
of  dispersion  and  it  is  inactivated  by  physico-chemical  circv  instances  which 
destroy  the  disperse  phase  of  its  pseudo-solutions.  Under  ceitain  condi- 
tions of  physical  instability  its  activity  increases  with  the  temperature  up 
to  a  variable  optimum  point,  below  ioo°C  (as  is  the  case  with  "  metallic 
ferments")  and  then  decreases  until  completely  inactivated.  There  is, 
therefore,  a  coincidence-  between  the  progressive  inactivation  and  the  pio- 
gressive  coagulation,  which  suggests  tlie  hypothesis  that  it  is  solely  a  case 
of  the  influence  of  heat  on  the  degree  of  dispersion  of  the  colloidal  solution. 
This  hypothesis  also  provides  a  satisfactory  explanation  of  the  theimic 
working  conditions  of  diastases. 
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in  -  Grain-Dust  Explosions  in  Mills  and  Elevators  in  the  United  States.  —  dedrick, 

B.W.  (Instructor  in  Milling  Engineering)  and  Fehr,  R.  B.  (Assistant  l'rofessoroi  Mechanical 
Engineering,  Pennsylvania  State  College)  in  collaboration  with  Price,  D.  T.  (Engineer in 
Charge,  Grain-Dust  Explosion  Investigations,  Bureau  of  Chemistry,  Department  of  Agri- 
culture) in  the  U.  S.  Department  of  Agriculture,  BulletinNo.  681,  54  pp.  +  17  Tables -f 
S  Figs  +  4  Plates  +  Bibliography  of  39  Publications.  Washington,  May  t8,  tot  8. 

In  addition  to  investigations  into  the  inflammability  of  dust  in  se 
parators  (1),  the  Bureau  of  Chemistry  of  the  U.  S.  Department  of  Agricul- 
ture undertook,  in  collaboration  with  the  Pennsylvania  State  College, 
studies  on  the  causes  of  the  ignition  of  dust  in  mills  and  elevators,  with  a 
view  to  finding  means  of  preventing  the  numerous  losses  by  fire  occurring 
of  recent  years  in  such  buildings.  An  experimental  mill  was  installed  in 
1915  by  the  Department  of  Mechanical  Engineering  of  the  Pennsylvania 
State  College.  The  building  erected  for  the  experimental  grain  was  15  X 
15  x  24  ft.,  and  made  of  a  light  frame  covered  with  ridged  galvanised  iron. 
An  attrition  mill,  two  elevators,  a  dump  bin,  a  stock  hopper  over  the  mill, 
and  a  small  bin  for  receiving  ground  material  were  installed.  This  appara- 
tus was  placed  on  a  raised  platform  1.4  in.  high.  A  screw  conveyor  10 
ft.  long  was  placed  2  ft.  below  the  floor  to  carry  the  material  from  the  mill  to 
the  elevator  or  dust  room,  built  on  to  the  main  building.  The  attrition 
mill,  screw  conveyor  and  elevator  were  drive  by  a  15  H.  P.,  direct-current 
motor  in  the  basement.  Peepholes  were  made  through  which  to  observe  the 
origin  and  duration  of  the  sparks. 

Preliminary  experiments  were  made  to  determine  whether,  during 
milling  explosions  may  be  caused  by,  1)  sparks  emitted  by  foreign  material 
(nails,  flint,  matches,  etc.),  2)  a  naked  flame.  In  the  first  case  the  results 
were  negative,  in  the  second,  positive.  A  series  of  sixteen  experiments 
was  then  made  with  grain,  sprouts,  brewers'  dried  grain,  etc.  The  final  con- 
clusions of  these  experiments,  described  at  length  and  summarised  in 
tables,  are  : 

1)  Precautions  for  collecting  and  removing  the  dust   in  the  null 
and  surrounding  atmosphere  are  indispensable. 

2)  In  some  cases  it  may  be  advisable  to  use  inert  gases  to  decrease  the 
oxygen  content  and  thus  prevent  the  formation  of  an  explosive  mixture  oi 

air  and  dust. 

3)  Wherever  there  is  danger  of  a  dust -laden  atmosphere  every  pos- 
sible source  of  heat  should  be  eliminated. 

4)  Every  precaution  should  be  taken  to  eliminate  sparks  caused 

by  static  electricitv. 

5)  Greater  use  should  be  made  of  sheet  iron  on  account  oi    the  very 
great  danger  from  smouldering  heaps  of  grain. 

6)  Revolving  dampers,  such  as  used  in  the  experiment  and  in  some 
alls,  appear  useful  for  the  prevention  of  the  propagation  oi  explosions 

)  The  principle  of  the  automatic  relief  valve  should    receive 


mills,  appea 

7 


attention  as  a  means  of  partially  preventing  the  propagation  of  the  fla 


Ci)  See  R.  May,  1915,  No.  536.  and  R.Nov.,  1916,  No.  1208.  (Ed.) 
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The  aim  of  the  relief  valve,  placed  in  a  gas  relief  pipe,  one  end  of  which 
is  in  the  hopper,  the  other  outside  the  building,  is  to  relieve  automatically 
the  pressure  caused  by  an  explosion  and  to  help  to  prevent  the  flame  from 
spreading  to  a  dangerous  part  of  the  mill.  The  experiments  showed  the 
value  of  this  arrangement. 


*ov 


112  -  The  Hydrogenation  of  Ground  Nut  Oil.  — heim,  P.,  Job,  a.  and  Stur/.wage,  h.. 
in  the  Bulletin  de  I'Ofllce  Colonial,  Year  XI.  Nos.  127-128,  pp.  355-361  +  i  Diagram 
Metuo  fFrance),  July-August,  i<)i8. 

Work  carried  out  in  the  "  Taboratoire  de  Phytotechnie  "  and  in  the 
chemical  laboratory  of  the  "  Conservatoire  national  des  Arts-et -Metiers", 
at  Paris. 

Fats  as  in  known,  consist  of  glycerides  or  glyceric  ethers  of  fats,  and 
melt  at  a  temperature  which  is  all  the  higher  the  less  unsaturated  acids  they 
contain.  The  unsaturated  acids  are  saturated  by  catalytic  hydrogenation  ; 
in  this  even  the  glycerides  are  saturated  which  then  remain  solid  at 
ordinary  temperatures. 

Except  drying  oils,  oleic  acid,  Cls  H31 0,  is  the  onhr  unsaturated  acid 
usually  contained  by  fats.  On  adding  2  atoms  of  hydrogen  to  this  oleic 
acid,  liquid  at  ordinary  temperatures,  it  is  transformed  into  saturated  stearic 
acid,  C,BHi602,  melting  at  70°C.  The  melting  point  of  the  fat  after 
hydrogenation  is  all  the  higher  the  more  stearic  acid  it  contains. 

The  hydrogenation  of  fats  also  diminishes  their  iodine  index  (index 
expressing  the  amount  of  iodine  taken  up  by  100  parts  of  the  fatty  body). 

The  elevation  of  the  melting  point  becomes  of  great  commercial  and 
industrial  interest,  if  the  operation  can  be  carried  out  sufficiently  economic- 
ally. Generally  speaking,  fats  are  all  the  more  valuable  the  less  easily 
they  melt.  Thus  the  new  industry  of  the  hydrogenation  of  fats  has  begun 
to  develop. 

Hydrogenated  fats  are  chiefly  used  in  soap-making  in  admixture  with 
other  fats  in  order  to  obtain  hard  fats.  Hardened  fats  do  not  seem  to 
have  been  used  in  the  stearin  industry,  as  the  interest  of  the  operation 
depending  on  the  cost  of  stearic  acid  and  the  transformation  have  to  be 
integral  to  be    advantageous. 

The  use  of  hardened  fats  is  under  consideration  for  food  by  replacing 
butter  and  its  substitutes  (margarine,  vegetable  butters),  theoretically,  it 
is  feared  that  traces  of  the  substances  used  to  obtain  the  hydrogenation 
remain  in  the  product. 

Tlie  authors  describe  a  hydrogenation  process  using  reduced  nickel  as  a 
catalyst  ,  the  reducible  nickel  salt  used  is  the  formiate  (HCOJ  .  Xi  1  ' .,  H^O. 

Hydrogenated  ground-nut  oil  is  a  hard  white  fat  like  wax,  without  taste 
or  smell.  Its  characteristic^  are  :  -  -  iodine  index,  13.5  ;  solidifying  point. 
47.8°C.  ;  melting  point,  5.S"C.  (the  initial  iodine  index  isSi.o,  ;  the  solidifying 
point  of  tlic  oil  is  near         2°C). 

Considering  that  the  melting  point  of  beef  fat  is  about  4<>",  and  that  of 
mutton  tat  (the  hardesl  of  the  ordinary  Eats))  is  not  over  5-2"C,  it  will  be 
sr«n  that  it  is  possible,  by  grading  the  hydrogenation  of  ground-nut  oil  as 
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may  be  desired,  fats  as  hard  as  and  even  harder  than  the  most  appreciated 
animal  fats  may  be  obtained. 

113  -  Contribution  to  the  Chemical,  Study  of  the  Fruit  of  Camellia  drupifera 
Lour,  and  Camalia   Oil.  —   Bouvslot,  in  the  Bulletin  te  de  I  Indoi 
Year  XXI,  No.  129,  pp.  232-2-34.  Han.  MI  iphorig,  March-April  1918. 

The  oil  obtained  by  simple  extraction  in  the  cold  of  Camellia  dnvpu 
is  clear  after  filtration,  very  transparent,  golden  yellow,  of  a  sweet  and  pleas- 
ant flavour  and  a  peculiar,  not  over-strong  odour.     The  results  are  given 
of  a  physical-chemical  study  of  this  oil  and  an  analysis  of  the  cake  and 
the  seed. 

Freed  from  the  little  saponin  it  contains,  camelia  oil  would  make  an 
excellent  table  oil  of  a  sweet  and  pleasant  flavour.  Well  prepared  it  would 
be  free  from  the  glucoside  which  deprives  it  of  its  value  as  a  food.  This  value 
is  increased  by  the  resistence  of  the  oil  to  rancidity.  Camelia  oil  would  be 
suitable  for  soap-making.  Its  low  content  in  solid  fatty  acids  makes  it 
of  no  value  in  the  preparation  of  stearin.  On  the  whole  it  is  a  non-sicca- 
tive oil. 

The  cake  could  be  used  advantageously  as  a  fertiliser.  In  addition 
to  its  fertilising  properties,  the  saponin  it  contains  is  toxic  to  insect  larvae 
and  would  prevent  their  development.  Throughout  the  Thauh-Ba  district 
the  cake  is  used  for  fishing  in  stagnant  water.  The  saponin  is  a  proto- 
plasmic poison  with  hydrotysing  properties. 

The  nuts,  i.  e.  the  seed,  contain  50.34  %  of  shell  and  49.66  %of  kernel. 
One  hundred  kernels  weigh  199.55  gm.  The  kernel  yields  47.84  %  of 
oil,  or  23.75  %  of  the  whole  nut. 

114  -  A  Substitute  tor  Linseed  Oil:  "  Beneflng"  Oil.  —  L'ExporUur 

p.  35  and  No.  96,  p.  31.  Parip,  May  2  and  30,  1918.  Reprinted  in  the  Bulletin  de  l'(  ■ 
Colonial,  Year  XI,  No.  126,  p.  345  and   Nos.  127-128,  p.  370.  Melun.  Fram  e,  June  an.! 
Jul  y-  August,  191 8. 

Under  the  direction  of  Governor  PeriquET  and  M.  VuiLLET,  Directoi 
of  Agriculture  of  the  Upper  vSenegal  and  Niger,"  very r  important  expefi 
ments  have  been  made  with  a  view  to  substituting  products  produced  loc- 
ally for   those   imported  from  France.     In  the  work -shops  of   the  Kayes 
railway,  in  the  Niger  district,  "  benefing  "  seed  was  treated  and  a  siccative 
oil  obtained  which  satisfactorily  replaces  linseed  oil  and  is  used  in  all   tin- 
workshops  of  the  railway.     Unfortunately  the  extraction,  carried  out 
inappropriate  methods,  gives  but  a  low  yield  (about  7  galls,  per  [000 
This  proof  that  "  benefing  "  oil  can  advantageously  replace  Un» 
industrial  purposes  is,  however,  of  great  value  under  present    conditi 

"  Benefing  "  is  also  found  in  Madagascar,  especially  in  the   north 
of  the  island,  from  Sombirano  to  Anolobe,  wheie  recenl  decomposition  o! 
basalt  has   formed  a  deep  humus,  rich  in  iron.     The  plant 
The  Sakalaves  call  it  "  voa  matavy"  or  "  voamamy"  and,  withoul  ten 
it  particularly  or  even  taking  the  trouble  to  reproduce  U  regular!}  i 
its  cultivation,  thoroughly  understand  its  food  value. 

11:  in 
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115  -  Utilisation  Of  Rice  Straw.  —  Nicola,  I,.  C,  in  Gazetta  agraria  commercial  e  industrial*, 
Organo  del  Consorzio  per  le  Cattedre  ambulanti  di  Agricollura  per  la  Provincia  di  Alessan- 
dria, Year  II,  No.  18,  pp.  195-196.  Alexandria,  September  30,  19x8. 

Even  on  estates  in  Italy  devoted  especially  to  rice-growing,  rice  straw, 
up  to  the  beginning  of  the  war,  was  regarded  almost  an  encumbrance. 
Litter  was  made  by  preference  with  wheat  or  oat  straw,  and  only  when  all 
other  cereals  were  exhausted  was  recourse  had  to  rice.  As  rice  is  harvested 
while  its  culms  are  still  almost  green,  the  straw,  after  threshing,  undergoes 
active  fermentation,  followed  by  putrefaction,  which  destroys  a  large  part 
of  it.  If  this  straw  is  used  as  litter  it  gives,  when  moved,  a  disagreeable 
dust,  caused  by  the  mouldiness.  If  fed  to  animals  it  would  cause  serious 
trouble  of  the  digestive  and  respiratory  organs.  In  other  cases  the  rice 
straw  is,  after  threshing,  spread  in  the  courtyards,  on  the  paths,  and  especially 
along  that  leading  from  the  stable  to  the  drinking  trough.  It  does  not  de- 
compose for  a  long  time,  keeps  the  surface  of  the  soil  continually  moist, 
and  sometimes  causes  the  formation  of  a  layer  of  mud  full  of  pathogenic 
micro-organisms  and,  consequently,  dangerous  to  animals,  which  easily 
contract  bad  feet  and  sometimes  "  zoppina  lombarda  "  (lameness). 

Rice  straw  must,  therefore,  be  dried.  Dried  and  baled  rice  straw 
fetched,  in  Italy  in  iqi8,  4s.  6d.  per  cwt.,  and  is  being  used  increasingly 
for  various  purposes.     >Some  rope-walks  use  it  for  making  ropes. 

The  maturation  of  rice  straw  is  a  very  simple  process.  The  straw  from 
the  thresher  is  put  on  small  carts  and  carried  to  a  clear,  clean  space,  where 
it  is  spread  out  thinly  and  left  for  two  days.  On  the  third  day  it  is 
turned,  and,  at  the  end  of  the  same  day,  if  the  sun  has  shone  continually, 
it  is  dry  and  ready  to  be  made  into  bundles  or.,  better  still,  pressed.  The 
straw  then  undergoes  moderate  fermentation  which  completes  maturation. 
It  does  not  putrefy  and  turns  a  fine  golden-yellow. 

116  -  The  Utilisation  of  Rice  and  its  By  products  in  Different  Industries  -   See  No.  s 

of  this  Review. 

117  -  The  Foundation  of  an  Industry  Utilising  the  Fibres  of  the  Banana  with  Edible, 

Fruit,  in  Spain.  —  Revista  de  la  Cdinaia  agtlcola  balear,  Year  XX,  No.  19,  p.  146.  Talma 
de  Mallorca,  October  10,  1918. 

Sen.  T.  Roca,  of  Las  Palmas,  Majorca  (Balearic  Isles),  has  registerd  a 
patent  method  for  utilising  the  fibres  of  the  banana  with  edible  fruits  for 
making  textile  fabrics,  thread,  ropes,  sail  cloth  and  rope  soles,  so  as  to  re- 
place abaca  or  Manila  hemp  (Musa  textilis)  and  hemp.. 

The  fibres  extracted  from  the  banana  are  of  very  good  quality  ;  the 
finest  are  like  "  nippis'"  (1)  and  are  used  for  making  textile  fabrics;  the  med- 
ium ones  are  used  for  making  ropes,es  pecially  ship's  cables,  while  the  coarse 
ones  are  used  for  making  sacks.  The  plant  for  the  manufactory  to  be 
established  at  Las  P  almas  has  been  shipped  from  the  United  States. 

(1)  Fibre  from  the  Philippines  and  Madagncax  is  obtained  from  the  genera  Musa  and 
Canna  [Ed). 
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n8  -  New  Method  of  Estimating  Caffeine  in  Coffee.  —  Vautier,  E.,in  Annates  de  Chimie 

Analytiaue,  Vo'.  XXIII,  No.  10,  pp.  207-210  +  1  Tabic.  Pari-.  1918. 

The  present  shortage  of  chloroform  induced  the  author  to  attempt  to 
"find  a  method  for  estimating  caffeine  without  chlorofoim.  He  mentions 
the  chief  methods  adopted  which  use  as  asolvant  of  caffeine,  either  chloro- 
form (Keller-Siedler,  Manuel  suisse  des  denrees  alimmtaires,  2nd  French 
edition,  p.  164  ;  Philippe,  Ibid.,  3rd  German  edition,  p.  192),  or  carbon  tetra- 
chloride (IvEndrich-Nottbohm,  Zeitschrijt  jiir  Unters.  Nahr.-und  ',ouiss- 
mittel,  1909,  p.  241).  He  then  describes  his  own  method. 

The  finely  ground  coffee  (5  gm.)  is  placed  in  a  roll  of  filter  papei  closed 
at  both  ends  with  cotton-wool  and  placed  in  a  Soxhlet  apparatus  with  about 
5cc.  of  ammonia.  Ether  is  added,  the  mixture  extracted  for  4  hours  then, 
the  caffeine  having  passed  into  the  solvant,  the  ether  is  distilled  over  the 
hot  water  bath,  and  the  residue  treated  with  boiling  water.  This  Is 
filtered,  washed  with  hot  water  and  evaporated  to  dryness. 

A  series  of  comparative  data  is  given  showing  the  efficaeity  of  this 
method  which  gives  figures  very  near  to  those  obtained  by  Philippe's 
method. 

119  -  Study  and  Determination  of  the  Industrial  Value  of  a  Gum  of  the  North  Camer- 

OOnS.  —  Heim,  V.,  in  the  Bulletin  de  VOftice  Colonial  Year  XI;  Nos.  127-128,  pp.  $61-366. 
Mekin,  France,  Ju'y- August,  1918. 

The  Service  for  the  Study  of  Colonial  Production  received  from  the 
North  Cameroons  samples  of  a  gum.  These  were  examined  and  the 
author  (Director  of  the  Service)  gives  the  results  obtained. 

Some  of  the  samples  were  in  bars,  others  in  fairly  large  lumps.  In  spite 
of  their  different  shapes  they  appeared  identical.  Whether  it  be  in  bars  01 
lumps  the  material,  when  cold,  is  pink  inside,  the  darker  colour  on  the  sur- 
face being  certainly  due  to  oxidation.  Hard  at  normal  temperature  the  pro- 
duct, when  touched  gives  the  impression  of  rubber  and  io  elastic, 
heated  dark  red  or  black  particles  separate  and  appear  to  form  a  iubbery 
substance. 

.  The  product  appears  to  be  intermediate  to  gutta-percha  and  rubber. 
Its  density  is  between  1  and  lot.  It  softens  at  about  |o"C  In  the  crude 
state,  but  more  particularly  when  purified,  it  is  very  suitable  tor  making 
all  kinds  of  moulded  articles  used  in  chemistry,  surgery,  dental  work,  etc., 
and  very  fine  galvano-plastic  moulds  may  be  obtained  with  it.  Less  hard 
than  xubber,  it  has  a  slight  elasticity  which  light  vulcani*ati<  n  would  rendei 
permanent.  Only  the  purified  gum  vulcanises  and  may  thus  be  hardened 
and  made  invulnerable  to  physical  and  chemical  agents.  Considering  the 
great  resistance  of  this  gum,  intermediate  to  that  (.1  rubber  and  gut 
percha,  it  could  be  used  as#  isolating  material  tor  cables.  It  not  a  t.u 
gutta-percha,  it  is  at  least  a  valuable  gum. 

120  -  New  Method  of  Analysing  Butter.  -Ercclisse,  p.  and  .  ,uku  ,  ir,,,  . , 

,leChimieAnalvtiiuc,YearXXni,Xn.ir.W-i^      ■      *™        . 

To  make  the  value  of  a  new  method  for  the  chemicaL anatysi    of  fate 
especially  butter,  better  understood,  the  chemical  composition  o|  fats 
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summarised.  Fats  are  tri-glycerides,  i.e.  ether  salts  of  gfycerine  and  mono- 
basic acids  of  the  aliphatic  group,  the  chief  of  which,  in  fats  rued  for  food, 
are  butyric,  caproic,  caprylic,  caprinic,  lauric,  myristic,  hypcgaeic,  palmitic, 
stearic,  oleic,  arachidic,  erucic  acids,  etc.  The  natural  fats  differ  :  i)  in 
the  different  proportion  of  fatty  acids ;  2)  in  isomerism.  Chemical  analysis 
can  show  only  the  nature  and,  at  the  most,  the  proportion  of  the  various 
fatty  acids,  whereas  isometric  determination  of  the  differences  depends 
on  purely  physical  methods  (density,  refractive  index,  critical  temperature, 
etc.). 

The  authors  review  briefly  the  chemical  methods  now  in  use  which 
the}^  propose  to  modify  They  are  :  —  1)  Determination  of  the  saponifica- 
tion index  (Koettstorfer's  index)  ;  2)  the  determination  of  the  soluble 
volatile  fatty  acids  (Reichert-Meissl-Wollny  index  ;  3)  determination  of 
the  insoluble  volatile  fatty  acids  (PolEnske  index)  ;  4)  determination  of 
the  fixed  fatty  acids  (Hehner  index).  All  of  these  determinations  are  criti- 
cised and  their  insufficiency  and  lack  of  precision  shown.  The  modifica- 
tions proposed  by  several  authors  are  then  given  :  — 

a)  Wyssmann  and  Reyst  method  in  which  the  Reichert-Meissl  index  is 
determined  twice,  the  first  time  by  distilling  100  cc,  as  in  the  usual  method, 
the  second  by  distihing  300  cc.  for,  if  the  fats  contain  much  caproic  and 
caprylic  acids,  these  acids  not  only  are  not  removed  by  distilling  100  cc, 
but  this  quantity  of  water  does  not  suffice  to  dissolve  all  of  these  acids 
contained  in  the  distillate.  To  dissolve  all  these  acids  at  least  300  cc. 
must  be  distilled  and  100  cc.  of  water  for  each  additional  100  cc.  of  dis- 
tillate to  be  collected  added  to  the  distillation  residue  of  the  Reichert- 
Meissl  index.  In  each  of  these  distillates  the  caproic  and  caprylic  acids 
a.e  estimated,  taking  as  a  basis  the  insolubility  in  water  of  their  silver 
salt,  whereas  silver  butyrate  is  soluble.  The  same  result  is  thus  obtained 
in  the  two  estimations  if  the  fat  analysed  contains  few  Cfi  and  C8  acids  as 
is  the  case  in  cow's  butter,  but  not  in  coco  butter  which  contains  much  cap- 
roic and  capiylic  cid. 

b)  Other  analytical  methods  for  fat  have  been  proposed  by  Jean  and 
Bellier,  based  on  the  solubility  of  salts  of  Mg,  Ba,  Cu,  and  Pb  of  the  fatty 
acids  of  the  glycerides,  These  methods,  however,  are  not  used  in  practical 
laboratory  work. 

The  method  recommended  by  the  authors  is  based  on  principles  similar 
to  those  used  by  Wyssmann  and  Reyst,  and  Jean  and  Bellier,  but 
differs  from  these  in  the  application  of  these  principles.  Its  main  condi- 
tions are  :  — 

1)  Determination  of  the  saponification  index,  IS  ;  the  number  of  cc.  of 
normal  KOH  or  NaOH  necessary  to  saponify  I  gm.  of  fat  represents  tin-  n am- 
ber of  milli-moleenlar  grammes  oj  fatty  acids  in  fliis  quantity. 

2)  Determination  of  the  silver  index,  IAg,  which  consists  in  precipita- 
ing  a  known  quantity  of  neutral  soap  by  silver  nitrate.  Only  the  butyrate 
is  not  precipitated.  By  determining  by  titrating  back  the  number  of  cc. 
of  normal  solution  of  AgNOs  necessary  to  the  precipitation  of  acids  other 
than  butyric  acid  and  comparing  this  number  with  the  soap  obtained  from 
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I  gm.  of  fat,  is  obtained  the  number  of  milli-molecular  grammes  of  acids 
other  than  butyric  acid  in  I  gm.  of  fat.  By  substracting  this  number  from 
the  1 S  number  the  I  Ag  is  obtained,  i.  e.  the  number  of  milli-molecular  gram- 
mes of  butyric  acid  in  i  gm.  of  fat  (this  number,  multiplied  by  5  ■  10  to  bring 
it  to  5  gm.  of  fat  and  the  number  of  decinoimal  cc.  is  the  true  Reichekt- 
Meisse  index). 

3)  Determination  of  the  magnesium  index,  I  Mg.  A  fresh,  known  quan- 
tity of  neutral  soap  si  precipitated  by  magnesium  sulphate.  The  filtrate 
contains  only  the  salts  of  the  fatty  acids  below  Cu  the  magnesium  salts  of 
which  are  soluble.  By  precipitation  with  normal  silver  nitrate  is  determined 
the  number  of  milli-molecular  grammes  of  acids  below  C12  other  than  buty- 
ric acid,  i.  e.  I  Mg  or  the  number  of  milli-molecular  grammes  of  caproic,  capry- 
lic  and  caprinic  acids  in  igm.  of  fat  (this  number,  multiplied  by  5  x  10,  as 
in  the  preceding  case,  gives  the  equivalent  to  the  Polenske  index). 

These  three  figures  (IS  I  Ag,  and  I  Mg)  make  it  possible  to  calculate  the 
HehnER  index.  I S  makes  it  possible  to  estimate  the  weight  of  the  glyceric 
residue  in  1  gm.  of  fat.  By  substracting  this  weight  from  I  is  obtained  the  total 
weight  a  of  fatty  acids  in  1  gm.  of  fat.  The  molecular  weight  of  butyric 
acid  (88)  x  I  Ag  gives  the  weight  b  of  butyric  acid  in  1  gm.  of  fat.  The  aver- 
age molecular  weight  of  the  three  C6,  C8  and  Ci0  acids  (144)  x  I  Mg  gives 
very  approximately  and  with  sufficient  exactitude,  the  weight  c  of  the  C6l 
C8  and  CJ0  acids.  The*HEHNER  index  is,  therefore  a  —  (b  X  c). 

After  a  minute  and  detailed  description  of  their  method  the  authors 
point  out  its  advantages  (especially  the  precision  of  the  silver  and  magni  s- 
ium  indeces,  superior  to  the  ReichertMeissl  and  other  indeces,  and  similar 
to  that  generally  obtained  in  mineral  chemistry).  They  also  lay  stress 
on  the  rapidity  of  the  method  which  car  be  carried  out  in  2  hours.  The 
method  may  be  applied  to  the  analysis  of  all  fats  and  their  derivatives. 

121  -  Deterioration  of  Eggs  Considered  from  the  Point  of  View  of  Sanitary  Inspection. 

—  Martel  (Chief  of  the  Sanitary  Veterinary  Service  at  the  Prefecture  <•'    p  ,.i  e),  h 
the  Revue  Sciewtifique,  Year  I, VI,  No.  17,  PP-  5.32-533-  Paris,  1918. 
Candling  in  a  dark  room  is  the  best  method  of  testing  eggs.     The  aut  h- 
or's  investigations  led  him  to  classify  the  spots  reported  by  professional 
candlers.     He  shows  that  Germain's  hypothesis,  that  eggs  with  mobij 
spots  are  practically  exempt  from  bacteria,  is  subject  to  exceptions. 
Mobile  spots  usually  show  beneficial  changes  -  ■  thick  chalazas,  1 
bodies,  dark  yolk,  autolysis  of  the  white  with  setting  free  of  chalazas,  eml 

little  developed. 

Eggs  with  so-called  "red  rot"  are  distinguished  by  the  presence  oi 
diffused  shadows  or  cloudiness,  and  the  contents  arc  reddish,  showing 
broken  yolk  to  be  mixed  with  the  white  (eggs  larely  rich  in  bacter 
tacked  by  mycelium  where  the  yolk  is  in  contact  with  the  shell 
count  of  the  very  marked  and  often  disagreeable  smell  and  flavoui  oi 
eggs,  they  are  refused  by  the  consumer. 

Long  incubated  eggs  show  the  same  characteristics  as  those  vj  itn 
In  very  old  eggs  the  yolk  adheres  to  the  shell  at  a  poinl  chametnea 
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opposed  to  that  on  which  they  are  resting  ;  turning  the  eggs  sharply  during 
candling  prevents  this  adherence. 

Mouldy  eggs  have  spots,  called  "  mouldy  or  damp  ",  which  are  always 
immobile  and  very  obvious  ;  the  centre  of  these  spots  turns  black,  some- 
times red  or  violet  (presence  of  chromogen  bacteria).  The  large,  fixed  spot 
is  observed  especially  in  eggs  on  sale  at  the  end  of  summer  or  in  winter. 
Numerous  damp  spots  are  found  especially  in  summer,  in  badly  packed 
eggs  or  those  sent  by  sea  (Moroccan  or  Russian  eggs).  The  ascomycetes 
most  commonly  found  are  Aspergillus  and  PemciUium  (in  the  ratio  of  3  :  I 
in  114  lien's  eggs  studied  by  the  author).  Eggs  showing,  when  candled, 
concentric  halos  round  the  mould  spot  contain  colonies  of  bacteria  which 
can  easily  be  distinguished  from  the  moulds,  even  with  the  naked  eye. 
Mouldy  eggs  often  contain  no  bacteiia.  Eggs  which  have  recently  become 
mouldy  may  be  used  in  biscuit-making,  but  mouldy  eggs  containing  bac- 
teria give  off  a  disagreeable  smell  and  are  unfit  for  consumption. 

Eggs  with  so-called  "  black  rot  "  are  often  spotted  eggs,  the  central 
black  part  of  which  has  spread  gradually  till  it  has  invaded  the  whole  egg. 
All  forms  of  putrefaction  have  not  yet  been  described. 

/>'  idly  frozen  eggs  (1)  (faulty  packing,  insufficient  freezing)  usually  show 
at  first  small,  red  spots  of  dampness  which  become  large  black  spots  and 
rapidly  spoil  the  egg. 

The  putrefaction  of  eggs  preserved  in  lime  is  easily  distinguished.  In  ad- 
dition to  the  characteristics  of  the  shell  (roughness,  fragility,  great  porous- 
ness) the  white  of  uch  eggs  is  very  transparent.  The  yolk  is  also  extremely 
mobile  and  appears,  through  the  watery  white,  as  a  shadow  of  maiked 
outline,  and  of  a  colour  varying  from  tawny  to  sepia -black,  according  to 
the  degree  of  putrefaction.  The  yolk  of  very  bad  or  "  burnt  "  eggs  does  not 
adhere  to  the  shell,  but  when  broken,  gives  off  a  disagreeable  smell.  The 
yolk  is  dark  and  liquefied,  the  white  almost  always  reddish  and  rich  in  bac- 
teria. Deterioration  affecting  the  taste  and  colour  are  not  shown  by  candl- 
ing. Fresh  eggs  very  slight^  affected  by  bacteria  during  development  have 
all  the  characters  of  healthy  eggs. 

These  data,  whilst  showing  the  difficulties  with  which  a  service  for 
the  sanitary  inspection  of  eggs  has  to  contend  prove  that,  in  most  cases, 
candling  may  be  satisfactorily  adopted. 

122  -  Tunisian  WjoI.  —  Bulletin  mensuel  de  VOfficc  du  gouvernemeni  lunisien,  Year  XII, 
No.  102,  pp.  151-153.  Paris,  July-August,  1918. 

There  are  in  Tunis  700  000  sheep,  producing  about  1  670  tons  of  wool 
annually.  The  local  consumption  is  about  690  tons  ?  year,  leaving  980  for 
export.  During  the  last  ten  years  the  average  annual  amount  exported  was 
825  tons  (442  to  France)  of  greasy  wool  and  104  tons  (75  to  France)  of  wash- 
ed wool.  The  data  for  these  ten  years  show  the  annual  exports  to  vary 
greatly  (295  to  1  375  tons).  These  variations  are  due  to:  —  1)  mortality, 
sometimes  very  high,  as  much  as  40  %  of  all  the  flocks;  2)  foresight  of  the 

(1 )  The  hi  cnatubei  oJ  well  frozen  eggs  is  slightly  enlarged.     The  yolk  is  not  mobili 
in  other  eggs  preserved  for  a  long  tifaie,     The  white  becomes  reddish. 
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native  breeder  who  keeps  some  of  his  wool  from  one  year  to  another,  some- 
times for  several  years,  and  only  sells  it  in  small  quantities  according  to 
his  needs  ;  3)  annual  variations  in  the  Tunisian  weaving  trade  which  is 
largely  affected  by  good  or  bad  years,  not  only  in  Tunic,  but  also  in  other 
North  African  exporting  countries  (Algeria,  Morocco,  Tripoli,  Egypt).  Four 
classes  of  wool  are  expoited  —  skin  wool,  waste  or  "  bou-kadclou^  ",  used 
mattress  wool  and  sheared  wool. 

Skin  wool  from  the  slaughtei  houses  or  nomad  flocks  supplies  195  to  295 
tons  of  these  exports.  The  fibre  is  always  removed  with  lime  so  that,  as 
a  rule,  the  wool  contains  much  lime  dust.  Since  a  few  years,  however,  some 
exporters  wash  them  roughly,  usually  with  sea  water.  This  wool,  before 
the  war,  sold  at  £2.16  s.  to  £3.12  s.  a  cwt.,  according  to  its  condition 
and  origin. 

Waste  or  "  bou-kaddous  "  is  composed  of  waste  from  shearing,  mostly 
from  the  lower  paits,  and  is  used  by  the  Arab  countrywomen  as  exchange 
money.  It  comes  from  all  parto  of  Tunis  without  distinction,  and  chiefly 
from  the  town  of  Tunis  and  Sousse.  This  grade  often  contains  a  high  pro- 
portion of  dung  and  large  impurities.  Before  the  war  it  was  worth  £1.45. 
to  £2.0  s.  per  cwt.  The  annual  amount  available  for  exportation  yeaily 
is  approximately  98  tons. 

Used  wool  from  old  mattresses  is  little  used  in  the  native  industry,  and 
it  is  impossible  to  state  the  amount  available  each  year  as  it  varies  greatly. 
It  fetches  from  £i.i6s.  to  £2.i6s.  per  cwt.  and  is  used  by  the  importing 
countries  principally  for  making  felt. 

Sheared  wool,  obtainable  from  the  middle  of  Maich  to  the  end  of  June 
or  middle  of  July,  supplies  the  most  valuable  and  important  part  of  the  ex- 
port, i.  e.  about  590  to  690  tons.  A  small  part  of  the  sheared  wool  is  from 
thin-tailed  sheep  but  most  of  it  is  from  thick-tailed  Barbary  she  »p.  About 
50  tons  of  wool  is  produced  from  thin-tailed  sheep.  This  amount  is  increas- 
ing as  a  result  of  the  good  results  obtained  with  these  sheep  from  a  point 
of  view  of  reproduction  as  well  as  that  of  meat  and  wool.  Before  the  wai 
this  wool  cost  £3  to  £3.8s. ;  when  thoroughly  scoured  the  yield  is  from  32 

to  38  %•  .         f 

The  wool  from  thick-tailed  Barbary  sheep  may,  from  a  point  of  view 
of  quality,  be  divided  into  7  groups,  according  to  the  producing  district  : 

1)' Northern  Tunis,  the  neighbourhood  of  the  town  of  Tunis,  Valley 
of  the  Medjerdah,  Cape  Bon  ;  principal  market,  Tunis.  Ordinary  wool  sell- 
ing at  £2.8s.  to  £2.i6s.  before  the  war.     Yield  when  scoured,  38  to  440 

2)  Certain  centres  of  the  same  northern  district,  such  as  Beja,  Louk 
el-Arba.  Coarse  wool  worth  £i.i6s.  to  £2.i6s. ;  40  to  55  %. 

3)  Kef  and  Thala  district;  principal  market.  Ebba-Ksour. 
wool ,  the  fine  and  semi-fine  qualities  are  perfectly  adapted  to  the  mi 
of  cloths  and  hosiery;  £2. 12s.  to  £3.05.;  35  to  45%. 

4)  Kairouan,  Sousse  and  Maktar  district;   principal   market,  Kai 
ouan.  Semi-fine  wool  used  for  caipets;  £1.45.  to  £i.l6s. ;  35  to  [5 

5)  Southern  district  within  the   ciicle  of  the    railway  S 
Souse;  principal maikets,  Sfax,  Sidi-bon-Zid,  Hadjeb  el  Aioun,  I  kfsa.  Wo 
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fine,  silky,  elastic,  suitable  for  fine  cloths,  but  often  full  of  sand;  £2.05.  to 
£2. 1 6s;  28  to  35%. 

6)  Djerid  district ;  principal  market  Tozeur.     Same  characteristics. 

7)  Gabes  district  and  extreme  south  ;  principal  markets,  Gabes,  Ben- 
Gardar.e,  Medenme,  Kebibi.  Wool  similar  to  the  two  preceding  ones,  but 
depreciated  because  of  its  /ery  high  content  in  sand  ;  £i.8s  to  £2. 4s  ;  20 
to  30  %. 

123  -  The  Action  of  Cold  on  Microorganisms.  —  ruata,  a.  q.,  in  the  Rivista  da  Frcddo 

Year  IV,  No.  4,  pp.  120-126.  Rome,  April  10,  1913. 

It  is  known  that  artificial  cold  does  not  destroy  germs  capable  of  dam- 
aging food  stuffs,  while  it  does  paralyse  their  development  by  rendering 
them  inert  and  harmless  for  as  long  as  its  action  lasts.  This  is  based  on 
work  done  long  since  by  Mackendrik,  Brown  &Escombe,  Thistelton- 
Dyer,  MacfadyEn,  and  others,  which  has  shown  that  bacteria,  and  plants 
in  general,  resist  low  temperatures,  not  only  those  obtained  with  ordinary 
refrigerating  machines  but  even  those  obtained  with  liquid  air  ( —  io,o°C.) 
and  liquid  hydrogen  ( —  25o°C). 

The  author  has  long  accepted  this  opinion,  but  he  has  often  had  the 
occasion,  during  his  experience  of  the  application  of  artificial  cold  to  the 
cold-storage  industry,  of  pointing  out  facts  that  are  apparently  in  contra- 
diction to  the  generally  accepted  theory.  For  this  reason,  he  decided, 
towards  the  end  of  1914,  to  carry  out  a  series  of  experiments  with  the  ob- 
ject of  ascertaining  whether,  besides  the  suspension  it  is  known  to  cause  of 
microbial  action,  cold  does  not  also  produce  a  deeper  or  more  directly 
germicidical  modification. 

Owing  to  the  war  the  author  could  not  extend  his  experiments  as  far 
as  he  woulcl  have  liked,  but  the  results  he  has  so  far  obtained  are  already 
sufficiently  conclusive.  For  the  work  a  small  Audriffren  Singrun  (i) 
refrigerating  machine  was  used,  in  which  the  temperature  was  constantly 
kept  between  ■ — 30  and  — I2°C.  in  a  dry  environment.  The  organisms  under 
study  were  treated  in  this  apparatus  and  their  behaviour  was  studied  both 
as  regards  the  alteration  of  their  biological  properties  as  well  as  the  final 
abolition  of  their  vitality. 

Results.  —  1)  The  researches  on  the  vitality  of  B.  coli  showed  that: 
—  a)  the  action  of  cold  retards  the  growth  of  the  organism  ;  b)  the  action 
is  progressively  germicidal,  for  the  destruction  of  the  culture  begins  to  be 
apparent  after  4  to  6  days  and  is  complete  in  115  to  120  daws. 

2)  The  researches  on  the  biological  properties  of  B.  coli  showed  that 
cold,  save  some  slight  delays  in  development  as  compared  with  the  controls, 
produced   no   modification. 

3)  Researches  on  the  vitality  and.  pigment  Eormation  of  B.  pyocya-  | 
neus  showed  :  —  a)  that  this  organism,  like  B.  coli,  is  progressively  destroyed 
by  the  action  of  cold  ;  l>)  that  pigment  formation  is  unaffected  as  it  con- 
tinues as  long  as  traces  of  vitality  remain. 

(ij  See  R.  Sept.  191 8,  Nb.  1029  (Ed.)  and  also  Monitor >   1  a  nico,  1916,  No    (i.  [Author) 
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4)  Researches  on  the  power  of  B.  pyocyaneus  to  liquefy  gelatine 
showed  that  the  prolonged  action  of  cold  destroys  this  power.  This 
organism,  sown  on  an  agar  plate  on  December  17,  1914,  was  already 
destroyed  on  of  March  12,  1915,  while,  inoculated  in  the  thickness  of  the 
gelatine,  it  was  still  living  on  June  15,  1915. 

5)  Researches  on  the  power  of  Staphylococcus  pyogenes  aureus  to 
liquefy  gelatine  showed  that,  within  the  limits  of  time  during  which  the 
exposure  in  the  refrigerator  lasted  (from  December  17  to  various  dates  up  to 
June  20),  there  was  a  notable  and  progressive  delay  in  liquefaction,  in 
comparison  with  controls  under  normal  conditions,  without,  however, 
destroying  the  liquefying  power. 

6)  The  haemolytic  power  of  the  above  organism  was  clearly  reduced 
during  the  period  of  experiment  (December  17,  1914  to  June  20,  1915). 

7)  Cold  destroys  the  liquefying  power  of  Bacillus  proteus  vulgaris. 

8)  No  modification  was  noted,  while  the  experiments  continued  (up 
to  June  20,  1915)  in  the  power  of  B.  proteus  vulgaris  and  B.  bulgaricus  to 
coagulate  milk. 

9)  Researches  on  the  amylolytic  power  of  Bacillus  clavatus  Biffi 
showed  that,  under  the  prolonged  action  of  cold  this  organism  completely 
loses  its  amylolytic  power,  which  is  normally  very  vigorous. 

10)  The  spores  of  B.  clavatus,  which  are  amongst  the  most  resistant 
ones  known,  are  clearly  and  gradually  killed  by  the  prolonged  action  of 
cold.  The  way  the  experiment  was  going  suggested  that,  could  it  have 
been  prolonged,  the  culture  plate  would  have  been  completely  sterilised. 

11)  The  resistance  of  the  cholera  vibrion  to  cold  is  very  weak,  while 
however,  its  agglutinability  is  unchanged 

12)  The  experiments  on  the  vitality  of  Bacillus  fluoresceiis  11011  liquc- 
faciens,  B.  colijorme,  a  liquefying  Streptococcus  that  coagulates  milk,  Bacil- 
lus prodigiosus,  B.  proteus  vulgaris,  although  more  limited  than  the  previous 
ones,  confirm  the  germicidal  action  of  cold  in  comparison  with  organisms 
other  than  those  used  in  the  work.  These  results  are  of  great  interest  as 
regards  organisms  isolated  from  putrefying  meat. 

These  results  lead  to  the  conclusion  that  cold  produces  more  profound 
and  definite  effects  on  micro-organisms  that  has  been  so  far  admitted.  The 
author  intends  to  continue  his  experiments  and  hopes  to  arrive  at  conclu- 
sions of  interest  regarding  the  technique  of  the  preservation  of  food  stuffs 
in  cold  storage. 

124     The  Influence  of  Cold  Shock  in  the  Sterilisation  of  Canned  Foods.     Bushph 
D.,in  The  Journal  of  Industrial  md  Engineerin    Chemistry,  Vol.  X,  No.  6,  pp 
New  York,    June    1.    191 8. 

Thirteen  experiments  weie  made  to  determine  the  efted  o\  differenl 
methods  of  sterilising  tinned  vegetables.     The  investigations  included 
1)  the  effect  of  heating  to  boiling  point  for  5  to  20  minutes  and  sudden  1 
ing  by  immersion  in  iced  water  ;  2)  effect  of  intermittent  heating  followed 
by  rapid  cooling  ;  3)  the  necessity  of  complete  slerilisali.ni  ;   \)  the  res 
of  hermetic  closing.     The  vegetables  used  wen-  peas,  green  beans,  bee 
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and  sweet  corn.     Control  experiments  were  made  with  bacterial  cultures 
from  badly  preserved  food?. 

Conclusions.  -  Blanching  does  not  leduce  the  time  required  properly 
to  prepare  tinned  foods.  Small  amounts  of  ~alt  are  ot  little  value  in  prevent- 
ing the  development  of  bacteria  in  tinned  foods.  Small  amounts  of  organic, 
acid  (acetic  acid)  have  a  distinctly  retarding  action  on  bacterial  growth  in 
tinned  vegetables.  The  use  of  small  quantities  of  acid  is  advisable  wheie- 
evei  it  will  not  injure  the  texture,  flavour,  or  appearance  of  the  product. 
In  many  cases  an  unstenle  product  will  keep  indefinitely  if  properly  sealed. 
This,  however,  is  not  true  in  all  cases,  and  sealing  should  not  be  relied  on 
to  take  the  place  of  proper  sterilisation  on  account  of  the  danger  of  loss 
through  spore-forming  anaerobes. 

125  -  The  Commercial  Freezing  and  Storing  of  Fish.  —  Clark,  k.  d.,  almy,  l.  h.  and 

Pennington,  M.  E.,  in  the  U.  S.  Department  of  Agriculture,  Bulletin  No.  635,  9  pp.  +  $ 
Figs.   Washington,  March  9,   1918. 

The  commercial  method  of  freezing  and  storing  fish  as  at  present  adopt- 
ed and  its  effect  on  the  fish  are  considered .  Freezing  and  storage  will  keep 
fish  in  the  condition  in  which  it  is  received  for  several  months,  but  will  not 
remedy  deterioration  due  to  previous  heating  or  bad  handling.  Only  fish 
in  perfect  condition  should,  therefore,  b?  accepted  by  freezers.  Unless  deliv- 
ered 3  or  4  hours  after  being  taken  from  the  water,  fish  should  be  kept  in 
ice  in  the  boats.  In  many  freezing  plants  it  is  necessary,  to  obtain  a  good 
product,  to  freeze  rapidly  at  as  low  a  temperature  possible  and  store  the 
fish  as  soon  as  it  arrives.  Freezing,  by  enclosing  the  fish  in  a  coat  of  ice, 
prevents  loss  of  moisture,  protects  the  fish  from  moulds  and  bacteria,  and 
makes  it  less  subject  to  mechanical  injury.  Fish  to  be  stored  for  more  than 
3  to  5  months  should  be  re-frozen  occasionally,  as  in  time  the  ice  evaporates, 
even  at  low  temperatures.  The  most  economical  tempera  Lure  at  which  to 
store  fish  is  probably  a  constant  one  of  from  o°  to  150  F.,  although  some 
freezers  maintain  that  lower  temperatures  help  to  delay  evaporation  of  the 
ice  coating.  Packing  the  fish  in  boxes  before  storage  helps  to  prevent  loss  of 
tin-  coating  and  protects  it  from  mechanical  injury.  Properly  fiozen  fish 
icaches  the  retailer  in  excellent  condition  ;  it  should  be  kept  frozen  till 
sold.  Thawing  fish  by  warming  or  soaking  greatly  lessens  it  food  value 
and  flavour.  Chemical  analyses  showed  no  appreciable  change  in  fish 
stored  27  months,  i.  e.  much  longer  than  would  be  necessary  or  profitable 
m  storing  it  commercially. 

126  -  Variations  in  the  Loss  of  Weight  and  Deterioration  in  "  Grosse  Grise"  Pears 
during  Storage.  —  Truklle,  A.,  in  Comptes  rendus  des  Stances  de  I'Academie  A' Agricul- 
ture de  France,  Vol.  IV,  No.  37,  pp.  1012-1021.  Paris,  November  27,  191 q. 

The  author  made  experiments  with  pears  of  the  "Grosse  Grise  "  var- 
iety t<>  determine  the  loss  in  weight  and  deterioration  they  undergo  during 
storage.  Twenty-two  pounds  of  sound  pears  weie  divided  into  five  lots 
ot  1. 1  lb.  to  see  whether  the  volume  or  weight  of  the  fruit  had  any  appreci- 
able effect  on  loss  or  the  conditions  of  the  fruit.  The  number  of  fruits  in 
each  lot  varied  from  1 4  to  20. 
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Loss  in  weight.  —  I.  — The  loss  in  weight  in  "  Grosse  Grise"  pears  is 
fairly   regular,  according   to  the  three  periods    of  storage  considi 
normal,  critical,  extreme  —  and  the  volume  of  the  fruit. 

II.  —  Loss  of  weight  is  greatest  in  the  first  of  the  three  intervals  of  15 
days  which  form  the  normal  and  critical  periods  of  storage.  This  confirms 
experimentally  the  advice  given  by  fruit  growers  to  dry  the  fruit  for  abou 
days  before  storing  it.  Loss  of  weight  then  progresses  slowly  and  is  very 
slight  during  the  first  15  days  of  the  extreme  period  of  storage,  which  begins 
with  the  60th  da}^.  It  then  increases  suddenly,  becoming  1  y2  times  greater 
than  the  average  loss  at  the  beginning  of  preservation. 

III.  — ■  Loss  in  weight  seems  less  marked  in  small  than  in  large  pears, 
at  the  beginning  of  storage  at  least. 

IV.  —  The  average  loss  of  weight  for  each  15  days  of  storage,  estimated 
from  a  mixture  of  pears  of  all  sizes  and  compared  with  the  total  weight  of 
fruit  experimented  with,  was:  —  1st  15  days,  l/j6;  2nd  15  day,  Il9;  3rd 
15  days,  76,'  4th  15  days,  1/5;  5th  15  days,  between  9/20  and  l- ,"25. 

Deterioration.  —  V.  —  During  the  first  15  days  of  storage  the  pears  suf- 
fered no  visible  deterioration.  Only  during  the  second  15  days'  did  small, 
brownish  spots  begin  to  appear  in  1  to  3  pears,  according  to  the  lots.  Sleepi- 
ness was  observed  only  in  the  third  15  days,  affecting  1  to  2  pears  in  each 
lot  to  a  more  or  less  marked  degree.  During  the  fourth  15  days,  sleepi- 
ness took  on  such  a  mixed  form  that  it  was  difficult,  because  of  the  condi- 
tion of  the  flesh,  to  distinguish  between  sleepiness  and  white  rot,  it  being 
possible,  after  the  60th  day,  to  confuse  one  with  the  other. 

VI.  —  If  these  experiments  are  considered  from  the  double  point  of 
view  of  the  use  of  the  pears  foi  commercial  purposes  or  foi  making  perry, 
it  is  found  that  :  1)  both  from  a  point  of  view  of  loss  of  weight  and  deter- 
ioration it  is  to  the  interest  of  the  grower  to  sell  the  fruit  duiing  the  first 
15  days  after  gathering  and  he  should  by  no  means  keep  them  beyond  the 
second  15  days  of  the  normal  period  ;  2)  to  obtain  the  maximum  yield  and 
best  quality,  pears  should  be  made  into  perry  duiing  the  second  or  third  15 
days.  Later  than  this,  although  the  fruit  has  lost  all  commercial  value  and 
almost  all  its  goodness  for  this  purpose,  it  may  be  made  into  perry  foi  distil- 
lation purposes,  not  for  consumption. 

127  -  Samarani  Silo  for  Small  and  Medium  sized  Farms.  —  Sze  No.  105  of  this  » 

128  -  Butter  and  Cheese  Trade  by  Parcel  Post,  in  the  United  States.     1 1 «  or,  i, .  b., 

Potts,  R.  C,  in  the  U.  S.  Department  of   Agriculture,  Farmer's  Bulletin  930,  12  pp. 

Fie?-.  WpshirpioT«,  iot9. 

Experiments  were  made  with  the  sending  of  more  than  2000  lb 
butter  by  posts  in  parcels  of  2,  3,  5,  and  10  lb.  to  the  U.  S.  Depart. 
Agriculture  Bureaivof  Markets  by  four  dairies,  in  order  to  control  th< 
bility  of  sending  butter  by  parcel  post.     Of  the  222  parcels  sent  1 
April  and  October  by  one  dairy  375  miles  from  Washington   218  arrived 
satisfactory  condition.     In  July  and  August  only  1  parcel   out  o\ 
received  in  bad  condition  from   a  dairy  536  miles  from  \\ 
June  and  July,  73  out  of  82  parcels  from  a  dairy  187  miles  away  arrive 
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good  condition.  The  fourth  dairy,  205  miles  away  sent  89  parcels  between 
April  and  January,  all  of  which  arrived  in  good  condition.  These  good  re- 
sults are  attributed  to  the  care  with  which  the  butter  was  packed  and  the 
caieful  freezing  of  the  butter  before  posting. 

The  packets  of  butter  received  by  the  Department  were  sent  to  experi- 
ment stations  which  again  returned  them  to  the  Department,  where  they  ar- 
rived in  satisfactory  condition  when  the  heat  and  distance  were  not  too  great . 
These-  experiment  show  that  well-made  butter  carefully  frozen  before  send- 
ing and  suitably  packed,  ma}7  be  satisfactorily  sent  by  post  when  the  heat 
is  not  too  great.  Even  when  all  possible  care  was  taken,  butter  posted  dur- 
ing the  wannest  weather  arrived  almost  melted  and  in  bad  conditions.  Di- 
rections are  given  briefly  for  the  sending  of  butter  and  cheese  by  parcel 
post. 

129  -  The  Frozen  Meat  Trade  in  Venezuela.  —  Le  Froid,  Year  VI,  Vol.  yi,  No.  7,  p.  125* 
Paris,  July,  1018. 

The  Venezuelan  Meat  and  Product::  Syudicate,  Ltd.,  is  the  only  com- 
pany exporting  frozen  meat  from  Venezuela.  Of  English  origin,  it  was 
founded  over  8  years  ago  with  a  capital  of  3  917  700  bolivars  (1),  and  has 
not  ceased  to  piogress  since  then.  The  factory  is  at  Puerto-Cabello,  Y2 
mile  from  the  landing-stage,  to  which  the  products  are  carried  by  the  English 
railway  company  of  Puerto-Cabello  to  Valencia.  The  plant  allows  for  the 
slaughtering  of  300  oxen  daily  and  the  freezing  rooms  can  hold  more  than 
3  000  metiic  tons  of  frozen  meat.  The  company  sells  its  products  to  the 
English  and  French  governments,  orders  being  taken  directly  by  the  head 
office  at  London.  Recently  the  company  has  bought  1  235  sq.  miles  of  breed- 
ing land  in  Venezuela.  The  salt  and  frozen  meat  exported  from  Puerto- 
Cabello  was  142  222  lb.  m  1913,  with  a  value  of  68  331  bolivars,  7  894  236  lb. 
worth  1402352  bolivars  in  1915,  and  7308955  lb.,  valued  at  1  671  080 
bolivars  in  iqi6. 


(111  gold  bolivai       t>  %  rf   at  par.  <Ed. 
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PLANT  DISEASES 


DISEASES  NOT  DUE 
TO   PARASITES  OR   OF  UNKNOWN   ORIGIN. 

130  -  Non-parasitical  Disease  of  the  Vine  Observed  in  New  York  State,  U.  S.  A.  — 
Gladwin,  F.  E.,  in  the  New  York  Agricultural  Experiment  Station,  Bull  dm  No.  419,  pp.  99- 
110  +  3  Plates.  Geneva,  Is.  Y.,  ici8. 

A  non-parasitical  disease  of  the  vine,  observed  since  1910  in  the  vine- 
yards of  the  Agricultural  Experiment  Station  of  Geneva,  N.  Y.,  is  described. 
On  the  surface  oi  the  leaves  appear  yellow  streaks  on  either  side  of  the  veins 
and  near  the  edge,  where  the}-  often  join  to  form  a  continuous  line.  The 
ports  affected  dry  up  as  the  season  advances,  and,  when  the  disease  is 
widespread,  the  loss  of  a  large  proportion  of  the  leaves  may  seriously  harm 
the  plant.  Growth  stops,  the  wood  does  not  ripen,  the  sugar  content  of 
the  grapes  is  decreased  and  their  bad  colour  spoils  the  appearance  of  the 
bunches.     The  value  of  the  fruit  is  much  depreciated. 

The  chief  causes  of  the  disease  are  insufficient  organic  matter  in  the 
soil  and  low  hygroscopicity,  drought  in  light  and  permeable  soils,  excess 
of  water  which,  in  badly  drained  or  impermeable  soils,  prevents  respira- 
tion of  the  roots.  Treatment  with*  ferrous  sulphate,  so  valuable  for  chlor- 
osis, has  no  effect  in  this  case.  The  treatments  recommended  are  :  — 
1)  cultural  methods  to  preserve  the  moisture  of  the  soil  ;  2)  organic  fertil- 
isers to  increase  the  hygroscopicity  of  the  soil ;  3)  good  drainage. 

131  -  Coffee  Trees  Injured  by  Frost  in  Brazil,  See  No.  58  of  this  Review. 

DISEASES  DUE  TO  FUNGI, 
BACTERIA  AND  OTHER  LOWER  PLANTS. 

132  -  Fungi  from  British  Borneo.  —  Yates,  H.  S.,  in  the  Philippine  Journal  of  Science, 
.Section  C,  Botany,  Vol.  XIII,  No.  4.  pp.  233-210.  Mariln,  July,  1018. 

A  list  is  given  of  21  forms  collected  by  the  author  in  October,  1017.  in 
British  North  Borneo,  chiefly  along  the  coast.  Five  species  are  described 
as  new  to  science,  and  others  as  new  to  Borneo.  Special  mention  may  In- 
made  of  :  — 

1)  Meliola  Pterocarpi  n.  sp.  on  leaves  of  Ptero'carpus  indicus  : 
-2)  M.  Otophorae  n.  sp.,  on  leaves  of  Otophora  fruticosa  ; 

3)  M.  jasminicola  P.  Henn.,  on  Jasminum  Sambac  : 

4)  M.  Mangiferae  Earle  on  leaves  of  Mangifera  indica  (1)  ; 


(1)  See  R.  Oct.,  1918.  No.  H73-  (/-'/ 
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5)  Capnodium  sp.,  on  leaves  of  Anona  ; 

(>)  Phaeodothioftsis  Pterocarpi  n.sp.,  on  leaves  of  Pterocarpus  indicus; 

7)  Trabtdia  vcrnicosa  Theiss.  and  Syd.  on  leaves  of  Ficus  sp.  ; 

8)  Mycosfthaerella  Alooasiae  Syd.,  on  leaves  of  Alocasia  maerorrhiza  ; 

I  stulina,  zonata  (hev.)  Sacc,  on  dead  and  half -decayed  log  of 
Hevea  brasiliensis  (1)  ; 

10)  Cortievtm  salnwnicolor  B.  and  Bt.,  on  living  branches  of  Hevea 
brasiliensis  and  on  branches  of  Anona  ;  reported  on  Hevea  in  Borneo  in 
1904  ;    it  attacks  the  plant  very  seriously  (2)  ; 

ri)  Phyllosticia  Heveae  Zimm.,  on  leaves  of  H .  brasiliensis  ; 

12)  Phyll.  Melochiae  n.  sp.  on  leaves  of  Melochia  ; 

13)  Cercospora  Mangiferae  Koord  .,  on  leaves  of  Mangifera  indica., 

133  -  Resislence  of  Different  Varieties  of  Wheat  to  Bunt  (Ti/Ietta  Tritici)  in  the 

United  States.  —  Gaines,  V.     V.,   in   Journal   of  the   American  Society   of   Agronomy, 
Vol.  X,  No.  s,  pp.   218-222.   Washington,   1018. 

The  results  are  given  of  a  series  of  comparitive  cultural  experiments 
made  to  study  the  behaviour  and  susceptibility  to  bunt  of  the  principal 
varieties  of  wheat  grown  in  the  States  of  Washington,  Oregon  and  Idaho. 
'11  ic  grain  was  strongly  infected  with  spores  of  the  fungus  and  sown  on  the 
same  day  each  year  under  as  uniform  cultural  conditions  as  possible.  The 
experiment  lasted  three  years,  from  1915  to  1917.  The  percentage  of  plants 
infected  at  the  time  of  harvest  varied  considerably  for  each  variety.  The 
averages  for  the  three  years  10.15  to  1017  were  :—  Turkey,  26. 90  ;  Alaska, 
18.60  ;  Foityfold,  76.40  ;  Red  Russian,  83.65  ;  Salter's  Marvel,  93.20  ; 
Triplet  91.27  ;  Winter  Bluestem,  93.24  ;  Little  Clnb,  87.75  ;  Jones  Winter 
Fife.  04.17;  hybrid  143.  93.54;  hybrid  123,  96.42;  hybrid  108,  93.62  and 
hybrid  128,  95.10. 

The  two  most  important  varieties  from  a  commercial  point  of  view  are 
distinguished  from  each  other,  one  by  strong  resistance  (Turkey),  the  other 
by  great  susceptibility  (Red  Russian). 

134  -  Protection  of  Cultivated  Plants  against  the  Introduction  of  New  Vegetable  or 
Animal  Enemies  of  Foreign  Origin.—  Van  Hall,  C.  J.J.,in  Teysmannia,  Yfsr  xxix, 
Pt.  2,  pp.  62-os.  Batavia,  iqi8. 

The  introduction  of  new  plant  diseases  in  different  countries  and  tin 
methods  of  protection  adopted  are  discussed.  It  is  almost  exclusively 
living  plants  and  parts  of  living  plants  (cuttings,  grafting  material,  bulbs, 
tubers,  rhizomes,  fruit  and  seed)  which  carry  disease  and  animal  parasites 
from  one  country  to  another.  Plants  with  roots  are  the  most  dangerous 
carriers.  Seed  is  not  very  dangerous  but  is,  nevertheless,  capable  of  carrying 
parasites.  In  countries  which,  like  the  United  States,  import  large  quail 
tities  of  plants  with  foots  or  parts  of  plants,  there  is  always  a  great  dangei 
that  new  enemies  may  be  introduced  in  these  foreign  plants.  This  is 
proved  by  the  fact  that  more  than  hall  tin-  animal  parasites  in  that  country 
are  ol  foreign  origin  and  have  been  imported. 

(1)  S.  <_  R.  July,  1916,  No.  812  ;R.  Nov.,  1916,  No.  1231  ;  R  Nov.,  mc,  No.  1087,.  {E<l). 
(a)  Set   A'   Oct.,  1916,  No.  1132  ;  R.  8ept.,  191J    N  Ed.) 
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The  measures  of  protection  which  should  be  taken  are  :  —  1)  prohibi- 
tion of  importation  of  all  living  plants  or  living  parts  of  plants  from  contami- 
nated countries  ;  2)  control  of  all  imported  plants,  even  those  from  coun- 
tries in  which  diseases  have  not  yet  been  reported  ;  3)  compulsory  disin- 
fection and  subsequent  destruction  of  all  plants  suspected  to  be  diseased. 
Prohibition  of  importation  is  essential  for  plants  from  all  countries  in  which 
they  are  subject  to  dangerous  diseases.  Thus,  tor  example,  in  cotton- 
growing  countries,  the  importation  of  cotton  plants,  cotton  seed,  and  other 
parts  of  cotton  plants  from  countries  infected  with  Anthonomus  gratidis  and 
Gelechia  gossypiellq,  parasites  of  cotton  seed,  should  be  forbidden.  In  conn- 
tries  where  rubber  is  cultivated  it  should  be  prohibited  to  impc  rt  rubber 
plants  or  parts  from  countries  where  the  disease  of  leaves,  observed  in  South 
America,  exists.  Such  control  may  be  extended  to  all  imported  plants  (as 
is  done  in  the  United  States),  or  restricted  to  certain  species  considered 
particularly  dangerous. 

It  is  especially  the  plants,  cuttings,  grafting  material,  bulbs  and  tubers 
which  should  be  controlled.  If  inspection  shows  infection  it  is  usually 
wise  to  destroy  the  material  immediately,  though  sometunes  disinfection 
suffices  (hydrocyanic  acid  is  an  efficient  disinfectant  against  coccidae). 
Plants  which  after  control  are  considered  perfectly  healthy  may  be  passed. 
If  examination  of  the  seeds  shows  the  presence  of  injurious  animals  they  may 
be  disinfected  with  carbon  bisulphide,  unless  it  be  considered  preferable 
to  destroy  them.  The  examination  of  seed  for  the  presence  of  spores  is 
impossible  on  a  large  scale.  The  disinfection  of  all  the  imported  seed  of 
certain  plants  is  the  only  way  of  combatting  the  danger  of  seed's  carrying 
spores  of  parasitic  fungi.  Nevertheless,  no  method  of  disinfection  is  known 
which  can  be  relied  on  to  kill  all  the  spores  on  seed  without  affecting  the 
germinating  power  of  the  different  species. 

The  measures  adopted  by  different  countries  against  the  introduction 
of  new  diseases  from  abroad  vary  greatly.     The  United  States,  by  their 
cellent. control  of  all  imported  plants  and  seeds,  lead  in  this  respect.    In  the 
Dutch  Indies  sugar  cane,  tea  seed  and  fresh  fruit  from  Australia, a ml  col 
seed  from  America  are  subject  to  control. 

135  -  Rye  Ergot  on  Manitoba  Wheat,  in  Upper  Savoy,  and  on  Alsatian  Buckwheat 
in  Upper  SaSne.  —  I.  Chifflot,  J.,  in  Comptes  rendus  des  Seances  de  V Academic  d    I  p 
culture  de  France,  Vol.  TV,  No.  33,  PP-  93'-93-1-  -  VS.  Fotorier,  P.,  Ibid.,  No.  37.  P-  ">«. 
Paris,  1 91 8. 

I  _  The  cultivation  of  Manitoba  wheat  has  spread  greatly  in  I  ppei 
Savoy.  Excellent  yields  were  obtained  with  the  early  crops,  grown  only  on 
small  plots  (4300  to  5380  sq.  feet).     The   seed,  sown  very  close  because 
of  the  very  limited  tillering  of  this  wheat,  gave  plump  cars  on  stir!  stra* 
and  ripening  was  almost  complete  on  August  19.     Many  oi  the  spito 
near  the  tip  of  the  ear  were  abortive.  The  resistence  oi  this  wheat  to  disea 
reported  bv  M.  Schribaux  (i)  was  confirmed  the  author  Ending  verj 
plants  attacked  by  rust,  and  none  by  smut.     In  one  held,  near  the  Morz 

(1)  See  R.  Sept.  1918,  No.  1051.  {Ed.) 
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Montriond  road,  however,  he  found  twelve  out  of  about  sixty  ears  he  examin- 
ed to  be  attacked  by  rye  ergot  (Claviceps  purpurea  [Fr.]  Tub).  This  fungus 
is  very  rarely  found  on  wheat,  although  it  has  long  been  known  to  attack 
graminae  other  than  rye. 

The  ^.rgot  observed  was  very  characteristic  but  differed  from  that  found 
on  rye  in  its  length,  10  to  18  mm.,  breadth,  3  to  6  mm.,  and  early  and  stable 
furrow,  sometimes  causing  one  or  more  lobes,  and  its  more  compact 
texture.  The  morphology  of  this  ergot  probably  depends  on  its  habitat, 
and  its  composition  differs  fairly  widely  from  that  of  rye  ergot.  According 
to  the  author  it  should  be  put  in  a  class  quite  distinct  from  that  of  rye  ergot 
under  the  same  of  CI.  purpurea  f.  Tritici  or  f.  Tritici-Manitohae,  until  its 
germination  and  resultant  reproduction  organs  have  been  studied.  Infec- 
tion experiments  should  be  made  with  the  ascospores  on  rye  to  see  whether 
the  transition  from  rye  ergot  to  wheat  ergot  is  as  easy  as  supposed. 

There  is  no  cause  for  alarm,  Manitoba  wheat  being  so  slightly  attacked 
by  this  parasite.  Nevertheless  the  author  thinks  ergot  may  be  more  easily 
acclimatised  on  this  Canadian  wheat  than  on  the  old  varieties,  and  that  it 
would  be  wise  to  begin  immediately  the  control  of  seed  supplied  to  farmers. 
The  author  found  no  sign  of  ergot  on  the  graminae  next  to  the  infected 
field  not  even  on  rye. 

II.  —  M.  Fourrier,  Director  of  the  Agricultural  Service  of  Upper  Saone 
also  reports  the  rareness  of  ergot  on  wheat.  Nevertheless,  in  1918,  he  found 
it  in  Upper  Saone  in  abundance  on  Alsatian  buckwheat,  a  variety  largely 
grown  in  this  department  and  most  of  north-eastern  France.  This  seems  to 
show  that  the  parasite  attacks  the  native  varieties  as  well  as  Manitoba  wheat. 

136      VerticiWum  albo-atrum,  a  Hyphomycetxs  Injurious  to  Cucumber,  in 

Holland  U}.  —  Van  der  ~L,v.k,  EI.  a.  A.,  in  Mededeelingen  van  de  Latidbouw-hoogeschool 

(■)i   van  ilr  Daaraan    Wrbonden  Instiiulcn,  Vol.  XV,  l't.  t,  pp.  1-45  +  6  Piates.  Wage- 

ningen,  mi 8. 

In  1916  diseased  cucumber  plants  wrere  received  at  the   Wageningen 

Plant  Pathology  Institute.   Mycelium  of  Verticilliuni  albo-atrum  were  found 

on  them  and  isolated.     Infection  experiments  wrere  then  made  on  cucumber 

and  potato  plants.     The  first  were  either  grown  in  sterile  soil  at  first  and 

infected  aiter  by  mixing  in  the  soil  pieces  of  the  diseased  cucumber  plants 

received  for  examination  or  pure  cultures  isolated  from  cucumber  and  potato 

plants,  or  else  inoculated  at  the  bases  of  the  stem  with  pure  cultures  of  the 

same   origin  introduced  by  making  deep  cuts  affecting  the  ducts.     The 

potatoes  were  either  inoculated  at  the  base  of  the  stem  or  grown  in  soil 

infected  by  pure  cultures  isolated  from  cucumber  and  potato  plants.     After 

a  more  or  less  Ion;.;  period  of  time  all  the  experiments  gave  positive  results 

and,  in    many  easts,  it    was  possible   to  re-isolate  the   fungus   from  the 

cucumber  plants  used  for  the  experiment. 

The  experiments  were  repeated  on  a  larger  scale  in  1017.  Inoculation 
experiments  were  made  with  the  fungus  isolated  from  potato.     Infection 


1     See  l<  May     [9]       No      9    .        I  d 
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experiments  with  fungus  spores  on  cucumbers  gave  positive  results.  Plants 
known  to  be  infected  should  be  removed  from  the  field  and  immediately  de- 
stroyed to  prevent  the  spores  from  spreading  The  best  method  of  control 
would,  however,  be  to  create  resistant  varieties. 

137  -  Apple  Bitter  Rot  and  its  Control. —  Roberts,  j.  w.  and  pierce,  I,.,  in  the  [ 
Department  of  Agriculture,  Farmers'  Buileltng^S,  pp.  1-14  +4  Figs.   Washington,  April, 
191S. 

Apple  bitter  rot,  caused  by  Glomerellu  cingnlaia,  is  especially  severe  in 
Arkansas,  southern  Missouri  and  southern  Illinois,  where  the  hot  summer 
and  moisture  favour  the  development  and  spread  of  the  disease.  The  first 
signs  of  the  disease  are  the  appearance  of  light  brown,  sometimes  almost 
colourless  spots  just  beneath  the  skin  of  the  fruit.  In  a  few  days  the  in- 
fected areas  may  attain  a  diameter  of  1  inch.  The  tissues  beneath  the 
spots  are  rotted  and  soft.  This  makes  it  possible  to  distinguish  bitter  rot 
from  black  rot,  caused  by  Sphaeropsis  M alarum.  The  rotted  area  may  in- 
crease in  size  until  the  whole  apple  is  involved  or  it  may  stop  at  the  first 
stages,  leaving  nothing  but  a  cone-shaped   cavity   covered  by  hard  skin. 

The  parasite  is  particularly  injurious  in  its  conidial  form.  The  germ 
tube  penetrates  into  the  flesh  of  the  apple  and  produces  mycelium  in  and 
between  the  cells,  thus  causing  disintegration  of  the  tissues.  The  fungus 
also  produces  ascospores  which,  however,  are  not  of  great  importance  in 
spreading  the  disease.  The  masses  of  conidia  on  the  surface  of  the  fruit 
are  transmitted  to  other  fruit  by  insects  or  rain.  At  first  these  masses  are 
mucilaginous  and  thus  the  conidia  are  more  easily  carried  by  insects.  The 
fungus,  besides  affecting  the  fruit,  also  causes  cankers  on  the  branches  of 
the  trees.  At  the  diseased  spot  the  bark  dries  up  and  cracks  in  a  character- 
istic manner. 

The  two  principal  agents  in  the  transmission  of  the  disease  from  }-ear 
to  year  are  mummified  apples  full  of  the  fructifications  of  the  fungus,  and 
cankers  on  the  branches  which  contain  an  enormous  number  of  spores. 
The  control  measures  recommended  are  :  -  -  1)  Spraying  with  Bordeaux- 
mixture  so  that  the  fruit  is  well  covered,  to  prevent  the  germ  tube  of  the 
conidia  from  penetrating  the  flesh  ;  2)  careful  collection  and  destruction  of 
all  mummified  fruit ;  3)  removal  of  the  cankerous  branches  and  sterilisa- 
tion of  the  cuts  with  mercuric  chloride. 

All  varieties  of  apples  are  not  equally  subject  to  bitter  rot ;  they  may 
be  divided  into  four  classes  : — ■ 

1)  very  susceptible:  —  Corfu,  Fallawater,  Gibbs,  Givens,  Highfill, 
Huntsman,  Lansingburg,  Smokehouse,  Willow,  Yellow  Newtown; 

2)  moderately  susceptible  :  —  Ben  Davis,  Gano,  Grimes,  Jonathan, 
Limbertwig,  Missouri,  Nero,  Northern  Spy,  Northwestern,  Oliver,  Para 
Pilot,  Smith,  Stark,  Winter  Queen,  York  Stripe  ; 

3)  fairly  resistant :  — Arkansas,  Baldwin,  Delicious,  Maiden   Blui 
Rome  Beauty,  Stayman  Winesap,  York  Imperial  ; 

4)  slightly  susceptible  or  resistant :  -  -  Akin ,  Ark.u  u  •     '  - 
mark,  I,angford,  Ralls,  Salome,  Winesap. 

[|S«-ISt] 
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138  -  New  Zealand  Syrphidae. —  Miller,  D.,  in  The  New  Zealand  Journal  of  Agriculture, 

Vol.  XVII,  No.  3,  pp.  129-135  +  7  Figs.,  Wellington,  1918. 

The  diptera  of  the  Syrphidae  f amity  are  well  represented  in  New  Zea- 
land, not  so  much  by  numerous  distinct  species  as  by  an  abundance  of 
individuals  of  one  species.  Although  most  of  the  Syrphidae  when  in  the 
larval  stage  are  useful  to  agriculture  as  destroyers  of  various  injurious  in- 
sects, some  of  them  are  harmful  to  plants,  man,  and  domestic  animals. 

So  far  as  is  known  the  two  most  common  and  important  useful  spe- 
cies in  New  Zealand  are  Syrphus  novae-zeal andiae  (New  Zealand  syrphus 
fly)  and  Melanostoma  fasciatnm  (banded  melanostoma).  Their  larvae  de- 
vour large  numbers  of  aphides  and  injurious  larvae,  amongst  which  are 
Phthorimaea  operculella  (potato-tuber  moth)  (1),  Plutella  cruciferarum  (diam- 
ond back  moth)  (2),  and  another  indeterniined  lepidopteron  which  attacks 
the  leaves  of  Cordyline  indivisa  (cabbage  tree).  Another  species  (S.  viri- 
diceps  =  S.  obesus),  very  common  in  Australia,  the  larvae  of  which  are  known 
to  destroy  aphides,  is  also  found  sometimes  in  New  Zealand,  especially  in 
Auckland,  but  is  not  yet  definitely  settled  there.  The  larvae  of  two  other  less 
abundant  Syrphidae  —  5.  ropalus  and  S.  ortas  —  have  been  observed 
attacking  larvae  of  the  lepidopteron  Venusia  verriculata — injurious  to 
leaves  of  Cord,  indivisa  -  -  and  those  of  Xanthorhoe  pracfectata  (3)  and 
Melanchra  steropastis,  all  well  known  to  be  injurious  to  leaves  of  Phortnium 
tenax  (New  Zealand  flax). 

About  ten  species  of  injurious  Syrphidae  are  known  in  New  Zealand. 
The  most  common  of  these  is  perhaps  Eristalis  tenax  (European  drone-fly). 
Another  injurious  species,  like  the  preceding  one,  of  European  origin,  is 
Mcrodon  equestris  (narcissus  fly)  (4). 

139  -  Patents  for  the  Control  of  Pests  of  Plants.      S;e  No.  104  of  this  i?< •;•;'.  w. 

140  Phthorimaea  operculella,  a  Microlepidopteron  Injurious  to  Potato  in 
Morocco  (5).  —  Bulletin  de  la  Sociite' entomologique  de  France,  No.  16.  p.  222.  Paris,  1918% 

M.  J.  DE  Joannis  received  from  M.  R.  Benoist  specimens  of  Phthori- 
maea operculella  Zell.  taken  from  larvae  which  were  doing  considerable 
damage  to  potatoes  at  Casablanca,  western  Morocco. 

r4i  -  The  Control  of  the  Clover  Flower  Midge,  in  America.  —  Creel,  C.W.  and  Rock- 
wood,  I,.  P.,  in  the  U.  S.  Department  of  Agriculture,  Farmers*  Bullttin  971,  pp.  1-12  +  7 
Pigs.  W  sbington,  June,  mi  8. 

The  clover-flower  midge  (Dasyneura  legutninicola  [Lintner]),  lays  its 
eggs  in  young  clover  heads.  When  the  larvae  emergethey  eat  the  esse  ntial 
parts  of  the  flower,  thus  considerably  reducing  the  seed  crop.     Although 


(i)Sce.R.  Oct.,  191 8,  No   ti  83,  and  No.  1400!  thi    R>                    S      R.Di  ,  1910,  p 

May  1916,  No.  568;  Feb.  1917,  No.  205  ;  Nov.,  1917,  No.  1084.       (3)  Se<   R  De<  ,  191 6,  No. 

1  1 1 1.  -—  (4)  S  .  A  Dec,  191 2,  N( 9  ;  Oct.,  1914,  No  974.  (Ed.) 

(5)  s  •<■  A   Ocl  .  1918,  tfo.  [  183,  and  Wo.  1  >8ol  this  Re  ■■    .  .    / 
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no  exact  data  on  the  geographical  distribution  of  the  insect  are  available, 
there  is  no  doubt  that  it  is  widespread  in  America.  It  has  been  observed  in 
New  England  for  many  years.  There  are  three  generations  a  year,  but  it 
is  the  larvae  of  the  second  generation  which  do  most  damage.  The  control 
measures  recommended  are :  -  -  i)  early  cutting  of  the  clover ;  2)  pasturing 
cattle  in  infected  meadows  from  the  beginning  of  spring  till  late  in  May  or 
early  in  June. 

142  -  Control  of  Lasioderma  serricorne  and  Setomorpha  margalaestriata, 

Injurious  to  Tobacco  in  Jj,va  (1).  —  Jensen,  H.,  in  ProefsUUon  voor  Vorstenlandsche 

Tabik,  Mededeeliw,  No.  30,  pp.  1-29.  Semararg,  1917. 

The  position  of  the  tobacco  plantations  in  Vorsteulanden  does  not  fav- 
our the  propagation  of  Lasioderma  serricor.  e  and  Setomorpha  margalae- 
striata*("  tabaksmot  "),  the  crop,  in  normal  times,  being  kept  only  six- 
months  at  the  most  in  the  sheds  which  are  very  clean.  Since  recently,  ow- 
ing to  lack  of  tonnage,  the  period  between  the  harvest  and  shipping  has  been 
longer  than  it  was  previously,  there  is,  as  a  result,  danger  of  infection.  The 
Tobacco  Experiment  Station  of  Vorstenlanden  has,  therefore,  undertaken 
investigations  into  the  best  method  of  control.  The  results  obtained  sh<  >\\ 
ed  that  100  to  150  cc.  of  carbon  bisulphide  per  cubic  metre  is  sufficient 
in  the  disinfecting  sheds.  Benzene  may  be  used  as  a  disinfectant  so  long 
as  the  air  is  perfectly  saturated  with  it  and  the  action  lasts  five  or  six  days. 
Neither  sulphur  dioxide  nor  formalin  fumes  have  any  effect  on  Lasio 
derma.  The  tobacco  sheds  should  be  protected  with  mosquito  nets.  It 
was  shown  that  infection  comes  from  without,  passing  through  the  weft 
of  the  bales.  Carbon  bisulphide  treatment  does  not  decrease  the  burning 
qualities  of  the  tobacco.  "W  hen  inspecting  tobacco  sheds  not  only  the  tobacco 
waste  should  be  examined,  but  also  waste  of  other  products,  fodder,  rice, 
etc.,  which  may  be  stored  there. 

143  -  Mertila  malayensis,  a   Hsmipteron  Injurious  to  Orchids,  in  Java.  — 

Roepke,  \V.,in  Teyminnia,  Year  XXIX,  Pt.,  4,  pp.  200-212  +  9  Figs.  Batavia,  [918. 
The  presence  is  reported  in  Java  of  Merlila  malayensis  Dist.,  injurious 
to  orchids,  especially  Phalaenopsis  amabilis.  The  female  lays  its  eggs  on  the 
leaves  of  the  plant  host,  piercing  the  blade.     All  round  the  hole  the  chloro- 
phyll disappears,  leafing  white  patches  which,   when   the  attack   is  - 
ious,  merge  together,  covering  the  whole  blade  which   dries   up.     Whole 
plants  are  thus  destroyed.     As  a  control  measure  arsenic  might  prove  effi- 
cacious, but  injures  the  plant.     All  that  remains,   therefore,  is  direct  des 
truction  of  the  larvae  and  adults  by  native  labour.     This  method  has  given 
satisfactory  results. 

144  -  Rhizoglyphus  sagittatae  n.  sp.,  an  Acarian  Injurious  to  tha  Balsam- 
root  Plant,  in  Montana,  U.S.  A.  —  Faust,  E.C.ia  Enlomolo  ical  New*,  Vol    XXIX, 

No.  9,  pp.  33  >-340  +  1  Plate,  Philadelphia,  Nbvi  tnbei .  1  9  s- 

A  description  is  given  of  Rhizoglyphus  sagittatae  n.  sp.  (fam.  1 
pliidae),  a  species  closely  related  to  R.  hyacenlhi  (Boisduval)  and  R.  rhtzt 

(i)  See  R.  Dec,  918,  No.  1436.  [Ed.) 
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p/uigus  Banks.  This  mite  was  found,  in  June,  1916,  at  Missoula,  western 
Montana,  gnawing  and  sucking  the  new  leaves  of  the  balsam-root  plant 
{Balsamorhiza  sagittata  Nutt.).  Neither  the  radical  system  nor  the  under- 
ground stem  was  infected,  and  no  other  plants  in  the  neighbourhood  were 
attacked. 

145  -  A  New  Mite  Attacking  Valley  Cottonwood,  in  Texas,  U.S.A.  — ogara,  p.  j.,  in, 
the  Journal  or  Economic  Entomology,  Vol.  XI,  No.  5.  V-  13"  +  1  Plate.  Conc<  rd,  N.  H. 
October,  loi8, 

In  May,  1918,  the  author  observed,  near  El  Paso,  Texas,  a  marked  in- 
festation on  the  current  year  blanches  of  Popitlus  Wislizmi.  Whereas 
the  top  leaves  were  normal,  the  blades  of  those  beneath  them  were  much 
reduced  and  cut  near  the  end  of  the  petiole,  and  the  general  appearance 
that  of  a  fairly  round  inflorescence.  An  examination  of  attacked  leaves 
showed  the  presence  of  a  very  small  mite,  belonging  to  a  new  species  of 
Eriophyes  hitherto  undescribed.  The  type  of  injury  done  by  the  mite  is 
also  new. 
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146  -  Produce  of  French  West  Africa.  —  Francois,  G.,  Mmisiire-  des  Colonies.  Office 
colonial,   156  pp.  Melun,  191 8. 

The  studies  of  M.  G.  Francois  on  the  produce  of  French  West  Africa 
published  from  time  to  time  in  the  Bulletin  de  I'Office  colonial,  have  recent- 
ly been  collected  into  one  volume  by  the  Colonial  Office  of  the  French  Colon- 
ial Ministry.  In  the  first  part  of  his  work  the  author  discusses  French 
West  Africa  in  general.  This  territory  of  i  218  131  sq.  miles  includes  Sene- 
gal, Upper  Senegal-Niger,  Guinea,  Ivory  Coast,  Dahomey,  Mauritania  and 
Niger  and  has  a  population  of  about  12  million.  According  to  M.  A. 
Chevalier  the  great  natural  regions  of  this  immense  possession  are,  from 
north  to  south  : — 

1)  Sahelian  region,  with  a  short  rainy  season  during  which  20 
35  cm.  of  rain  falls  per  annum.  It  is  composed  of  large  bare  stretches  and 
thorny  bushes,  often  growing  in  tufts.  In  the  north  it  touches  the  Sahara  ; 
and  its  uncertain  border,  which  goes  from  17  to  21  degrees  of  north  lati- 
tude, has  been  traced  according  to  M.  Chudeau's  studies.  It  is  traversed 
by  two  flood  districts,  one  formed  by  the  Niger  in  the  Timbuctoo  district, 
the  other  by  the  Senegal  in  the  Podor  district. 

2)  Sudan  region,  including  the  districts  flooded  after  the   rainy  s 
son  by  the  water  of  the  Niger,  Bani,  Volta,  and  other  rivers,  plains  1 
with  sparse  brush,  or  table-land  covered  with  brush,  more  numerous  t- 
and  more  varied  botanical  species.     The  flood  district  of  the  Niger  and  Ban 
alone  covers  more  than  988  000  acres,  more  or  less  regularly  irrigi 
possibility  of  increasing  the  acreage  thus  naturally  watered  by    mean: 
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suitable  works,  is  now  being  considered.  This  part  of  Upper  Senegal-Ni- 
ger is  certainly  the  richest. of  West  Africa,  and  that  with  the  most  brilliant 
future  as  soon  as  the  Thies-Kayes  railway  is  finished. 

3)  Guinea  region,  including  table-lands  and  valleys  at  an  altitude 
of  from  980  to  _'  620  ft.,  through  which  run  permanent  rivers,  bordered  by 
forest  tracks  and  chains  of  mountains  from  Konakry  to  Central  Sassandra, 
a  distance  of  about  620  miles.  The  height  of  these  mountains  varies  from 
2  620  to  4  920  ft.,  and  in  them  rises  a  whole  network  of  rivers,  the  Senegal, 
Gambia,  Niger,  Kavplly,  Saint-Paul,  and  ^assandra. 

4)  The  low  plains  lie  between  the  forest  tracks  just  mentioned  and  the 
large  Baoule  forest  in  Lower  and  Central  Dahomey  and  Lagos.  Forest 
tracks  are  rare  here,  but  there  are  rich  plantations  of  oil  palms,  savannas 
covered  with  borassus.  and  yam  crops. 

5)  The  large  virgin  forest  covers  the  south  of  French  Guinea,  Liberia, 
a  part  of  the  Ivory  Coast  and  the  British  Gold  Coast ;  it  is  connected  by 
forest  stretches  in  Dahomey  to  the  great  forest  of  the  equator. 

In  all  these  different  districts  are  found  products  which  might  be  ex- 
ploited or  used  locally.  These  products  may  be  divided  into  two  groups  : 
■ —  .-1)  forest  produce,  including  rubber,  palms  (oil  palms,  borrassus,  pal- 
myra), coconut  palms,  timber,  kapok,  shea  butter,  gum,  cola  ;  J5)  agricul- 
tural products  and  food  plfnts,  i.  e.  those  grown  in  fields  by  the  natives  or 
receiving  a  certain  amount  of  care  (peanuts,  sesame,  cotton,  sorghum, 
rice,  manioc,  yam,  sweet  potato,  banana,  coffee,  cacao,  tropical  fruit, 
etc.).  For  convenience  this  produce  is  divided  into  seven  groups 
1)  fats;  2)  textiles  and  fibres;  3)  cereals,  leguminosae,  and  tuber  plants  ; 
'4)  forest  and  brush  produce  ;  5)  other  crops  and  tropical  fruits  :  6)  native 
cattle ;  7)  fish. 

L- —  Fats.  — This  part  has  already  been  summarised  in  this  Review  (1). 

II.  -  TEXTILES  AND  FIBRES.  — ■  The  commercial  utilisation  of  the 
French  Wesi  African  textile  plants  is  only  just  beginning,  though  some  oi 
them  are  used  in  large  quantities  by  the  natives.  Deccan  hemp,  kapok,  sisal 
and  others  like  cotton  should  be  widely  cultivated  in  thi  future.  The  two 
vegetable  textiles  most  largely  grown  are  cotton  and  Deccan  hemp.  <  Mhei 
valuable  native  textiles  are  Guinea  bowstring  hemp,  pineapple,  the  fibre  of 
the  leaves  of  certain  palms  (raiiia,  coconut,  oil  palm).  To  these  should 
added  kapok  and  an  agave  introduced  into  Upper  Senegal-Niger  a 
few  years  ago. 

Cotton.  -  The  Colonial  Cotton  Association,  formed  about  fifteenyears 
ire  the  war  to  improve  cotton-growing,  interested  itself  in  French  West 
Africa.  In  Senegal,  Upper  Senegal  Niger,  the  Ivory  Coast  and  Dahomey. 
the  natives  already  knew  cotton  and  cultivated  it  without  irrigation 
in  the'United  States.  A  few  native  irrigated  crops  do,  however,  exist.  In 
Senegal  a.  native  species  of  cotton  grows  wild.  The  cotton  is  very  white, 
but  the  staple  is  rather  short.  Experiments  made  by  the  Colonial  Cotton 
Association  with  the  Egyptian  varieties  Mil  Afifi  and  Abassi  gave  excel- 

(l)  Sec  K.  Oct.,  i<jiy,  Nil,  9.0.  (I-,t.) 
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lent  results.  The  future  of  cotton  in  Senegal  seems  to  rest  especially  with 
the  irrigated  crops.  The  variety  nfost  commonly  grown  by  the  natives 
in  Upper  Senegal-Niger  is  related  to  the  species  known  as  Gossypium 
punctatum  the  pods  are  small,  the  fibre  short,  but  strong  and  very  white  ; 
the  ginning  yield  is  25  %.  A  description  is  given  of  the  work  of  the 
Colonial  Cotton  Association  and  the  production  in  the  various  colonies 
already  mentioned. 

Kapok.  —  The  vegetable  staple  known  commercially  as  "  kapok  " 
(Malay  na  me  of  the  tree  or  product)  is  a  floss  obtained  from  pods  ot  large 
trees  of  the  Bombaceae  family.  Bombaceae  producing  real  kapok  or  a 
substitute  may  be  divided  into  four  groups,  two  of  which,  Ceiba  (or  Erw- 
dendron)  and  Bombax,  include  African  species.  A  kapok  tree  of  the  Ceiba 
genus,  Eriodendron  aniractuosmn,  is  cultivated  in  the  Malay  Peninsula, 
in  Cambodia,  and  in  French  West  Africa.  This  species  supplies  n  10  of 
the  world's  consumption  of  kapok.  Bombax  buonopozense  is  the  species  most 
ctunmon  in  French  West  Africa,  where  it  is  known  as  "  faux  cotonnier  " 
or  "  fromager",  as  well  as  throughout  the  African  continent.  It  grows 
in  small  clumps  or  thick,  very  large  plantations,  from  the  Atlantic  coast 
to  the  Tchad  territories,  in  the  savannas,  and  forests  (1).  It  is  common  in 
Senegal  and  Casamance,  abundant  in  the  arid  district  of  M'  Bafar  and  in 
Baol,  and  is  found  everywhere  from  N'  Diourbel  to  the  Niger,  and  in  Ferbo. 
In  Guinea  it  is  found  on  the  western  table-lands  towards  9. 550  of  north 
latitude  in  the  Friguiagbe  district.  It  is  widespread  in  Fouta-Djallon. 
Towards  the  north  it  grows  nearly  as  far  as  Nioro,  Goumbou,  and  Sokolo. 
In  the  west,  round  the  curve  of  the  Niger,  it  reaches  a  little  above  150  ; 
more  to  the  east,  the  northern  limit  turns  suddenly  southward,  and  the 
tree  grows  even  in  the  most  arid  soils.  On  the  Ivory  Coast  it  is  found  in 
both  forests  and  savannas.  It  is  not  uncommon  in  Dahomey.  The  exploi- 
tation of  Bombax  for  kapok  is  at  present  restricted  to  Upper  Senegal- 
Niger  and  the  Ivory  Coast.  These  are  the  only  two  French  colonies,  with 
the  exception  of  Cambodia,  which  export  kapok.  The  exportation  from 
the  first  colony  rose  from  1  100  lb.  in  1911  to  727001b.  in  igi6,and,  from' 
the  second,  it  rose  from  6000  lb.  in  1913  to  94  800  lb.  in  1916.  African 
kapok  is  much  appreciated  and  comparable  to  the  best  Javanese  varieties. 

Dcccan  hemp.  —  Deccan  hemp,  known  as  da,  the  Bambara  name  for 
Hibiscus  caiinabniHs,  is  a  Malvaceae  cultivated  by  the  natives  for  their 
personal  needs  in  the  valleys  of  the  Niger  and  Bani,  between  130  and  1 5° 
north  latitude,  in  the  circles  of  Bamako,  Segon,  Mopti,  Djenne,  and  Kou- 
tiala.  According  to  M.  Vuillet  the  natives  distinguish  three  species  : 
1)  Deccan  hemp  which  grows  wild  in  the  Niger  flood  district,  in  the  basin 
of  the  Debo  ;  2)  that  grown  in  isolated  crops  along  the  Xis^er  and  the  Bani, 
in  the  plains  periodically  flooded,  or  at  least  moistened  by  the  high  water: 
(Somonos  district)  ;  3)  that  of  dry  soil,  which  differs  from  the  preceding 
ones  by  a  higher  and  stronger  stem  ;  it  is  cultivated  between   maize  or 

(r)  Vuillet,  I«e  kapok  africain,  in  Les  grands  produiti  vegilaux  des  Coiontrs  <■ 
(Author). 
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millet   iii   well-drained    vegetable   mould    (Bambaras   district).     In    ; 
the  Administration  had  experiments  made  on  the  utilisation  of  African 
Deccan  hemp.     The  results  showed  that,  for  the  moment,  this  plant  con- 
not  advantageously  replace  jute  for  making  fabric,  but  in  rope-making 
equals  jute  in  value. 

III.- — Cereals,  Leguminosae,  root  axd  tuber  plants.  —  French 
West  Africa  is  no  less  well  supplied  with  food  than  other  crops,  but  these, 
for  the  most  part,  are  at  present  all  consumed  locally.  The  author  studies 
these  crops  one  by  one  ;  they  are : — 

1)  Cereals:  sorghum,  millet,  "  fonio  "  or  fini  "  (Paspalum  exile), 
wheat,  rice,  maize  ; 

2)  Leguminosae:  "  voandzou  "  or  "underground  bean  (Voand- 
zeia  subterranea) ,  "  dougoufolo  "  (Kerstingiella  %eocarpa) ,  cow  pea  (especi- 
ally "  niebe  "  or  "sosso",  Vigna  Catjang),  pigeon  pea   (Cajanus  indie 

"  white  bean  "  {Phaseolns  lunatus)  ; 

3)  Roots  and  tubers  ;  manioc,  yam,  taro,  edible  galingale. 

IV.  —  Forest  and  brush  PRODUCE.  —Rubber.  —  A  few  years  ago  rub- 
ber was  one  of  the  principal  exports  of  West  Africa,  if  not  in  quality,  at 
least  in  value.  On  a  whole  the  production  of  rubber  is  decreasing  in  West 
Africa,  though  large  quantities  are  still  exported  and  its  quality  has 
improved.  The  rubber  is  obtained  from  wild  liana  of  the  genera  Landoi- 
phia  (L.  Heudelotii  and  L.  owariensis)  and  Clitandra  {('.  elastica),  and  a 
tree,  the  "  ireh  "  {Funtumia  elastica).  The  question  of  rubber  in  French 
West  Africa  is  treated  in  full. 

Timber.  — ■  The  forest  of  the  Ivory  Coast  is  one  of  the  largest  in  the 
world.  Till  recent  years  the  only  wood  exported  from  the  Ivory  Coast 
was  mahogany  (Kaya  ivorensis).  As  this  wood  was  exploited  by  the  cut- 
ters only  it  is  possible  that  Entandrophra^ma  septentrionale  or  /:.  macro- 
phyllum  were  included  to  a  certain  extent  in  deliveries  of  mahogany.  The 
most  valuable  species  besides  mahogany  are  : — "  azobe  ",  "  edoum  "(Cliloro- 
phora  excelsa),"  nete  "(Piptadenia  ajricana).  "  sougue  "(Albizzia  rhombifolia) 
'  fakpo  "  {Albizzia  gigantea),  "  avodire  "  (Antiaris  toxicaria),  "  hetere'' 
or  "  okume  "  of  the  Ivory  Coast  (Canarium  occidentale) ,  "  badi  "  (Surety 
cephalus  Pobeguini).  Commercially  these  woods  may  be  qualified  as 
follows  : —  azobe  and  edoum,  African  teak  ;  nete  and  sougue,  African  oak  ; 
fakpo,  African  walnut;  avodire  and  hetere,  pitch-pine  substitutes ;  badi, 
African  lemon  tree.  The  following  species  are  mentioned  as  of  probable 
value :— "  meraut  "  (Musanga  Smithii),  "  serama  "  (Triplochiton  sclero- 
xylon),  mangrove  (Rhizophora) ,  "  iroco  "  (Chlorophora  excelsa),  "  uvaria  " 
{Pachypodanthium  Stand tii  =  Uvaria  Staudtii),  "  kakania  "  (Pachystela 
cinerea),  "okume"  or  hetere  {Canarium  occidentale),  "frake"  or  "  fram  " 
{Terminalia  altissima),  "  tiama-tiama  "  {Entandrophragma  septentrionale, 
E.  macrophvllum,  E.  ruiitm,  A.  Chevalier),  African  cedar  (Trichilia  cedrata), 
makore  "  (Dunoria  Heckelii). 

Gum.  —  Senegal  and  Soudan  gum  is  supplied  principally  by  Acacia 
I  trek. 

Copal  resin.  ■      This  is  produced  l>y  a  Large  tree  which  is  probably! 
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Copaifera  copalUna.     In  1909,  Hymenaea  Courbaril  and  H.  verrucosa  were 
introduced  into  Guinea. 

The  author  also  studies  the  cola  tree  (Cola  acuminata  and  C.  nitia 
-  the  palmyra  and  doum  palms  (the  nuts  of  which  give  vegetable  ivory),  and 
the  "  gonakie"  (utilised  for  its  wood,  and  the  fruit  of  which  contains  tann- 
ing matter). 

V. — OTHER  CROPS  and  tropical  fruit.  —  These  include  cacao  and 
coffee,  the  first  of  which  in  particular  is  being  more  largely  grown  on  the 
Ivory  Coast,  and  the  cultivation  of  tropical  fruits,  which  does  well  and  is 
increasing  in  French  Guinea.     These  crops  are  all  studied  separately. 

VI.  —  Breeding.  —  This  is  one  of  the  most  certain  and  most  important 
sources  of  wealth  of  French  West  Africa.  The  last  census  (1912)  showed 
there  to  be  116  000  horses,  7  800  000  cattle,  5  500000  goats,  and  4  500000 
sheep. 

VII.  —  The  fisheries  of  Mauritania  and  Senegal  are  studied. 

147  -Associations  for  th3D33trusi;ion  of  Mbsquitosaii  Miking  Malarial  Land  Healthy, 
in  Italy.  —  Mniistero  p:v  V 'A^icoltura,  IspMorato  %en  Bmificamznto,  delta  Colo- 

nizzazione  c  del  Crcdito  agncolo:  I  Corftorzi  11  t';  m  tfelici  ed  it  riszn  im  n'<>  delle  terre  n 
riche,  Rslazione  dill' Ispzltore  gemrale,  Trot'.  Rvrro  EoREN"zo,  177  pp.  Coop.  Tipograf.  Ital., 

Rome,  1 918. 

This  publication  contains  a  report  on  the  subject  studied,  a  draft  for 
a  decree,  drawn  up  by  the  author,  and  nine  appendices  containing  criti- 
cisms of  this  draft  by  Italian  scientific  authorities.  The  judicial  side  of 
the  problem  of  making"  malarial  land  health}*  is  developed  in  the  report  in 
all  its  aspects,  together  with  the  general  problem  of  large  and  small  land 
improvements  and  colonisation.  The  draft  for  a  decree  on  associations 
for  the  control  of  mosquitos  and  making  malarial  land  healthy  is  based  on 
the  principle  that  the  elimination  of  malaria  must  be  undertaken  by  the 
authorities  of  the  malarial  lands  with  the  help  of  State  subsidies  .  it  should 
not  be  directed  by  a  State  committee  for  the  eradication  of  malaria,  thus 
affecting  the  measures  of  the  State  committee  for  the  improvement  of  the 
land.     The  draft  may  be  summarised  as  follows  :  — 

Art.  1.  —  Owners    of   estates    in    malarial  districts  shall  contribute 
to  the  destruction  of  mosquitos  and  it  shall  be  obligatory  for  them  to  form 
Associations  for   this  purpose  subject  to    technical  regulations  to  It   is- 
sued by   the    Ministry  of  Agriculture   on  the   recommendation  of  .,  pei 
manent  supervision  Committee,  nominated  by  royal  decree  and  91 
by  the  Ministries  of  Agriculture,  the  Interior ,  and  Public  Work-. 

Art.  2.  — The  Ministry  of  Agriculture  may  allocate  to  th<    A 
tions  grants  for  starting  the  work  or  annual  giants,  on  the  recommends 
tion  of  the  Committee  mentioned  in  Art.  1  and,  at  their  request,  to  dis- 
tricts most  seriously  affected  with  malaria.     <  >n  the  p  I  ol  this 
mittee  the  Ministry  of  Agriculture  may  award  premiums  to  those  A 
tions  the  districts  of  which,  during  the  first    CO  years  after  the 
into  force,  are  declared  by  the   Ministry  oi  1  lie  Interioi 
malaria;  award-  mav  also  be  made  to  th  ■  mosl  deserving 
live  and  efficient  propaganda  and  good  working  oi  the  Association; 
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Ministry  of  the  Interior  shall  supply  the  Associations  with  denaturised 
salt  and  denaturised  petroleum  at  reduced  prices. 

Art.  4.  — The  Communities  in  whose  territories  are  districts  declared 
malarial  shall  adapt  their  rural  police  and  soil  hygiene  regulations  to  the 
prescriptions  and  instructions  given  by  the  Ministry  of  Agriculture  when  the 
decree  is  applied  and  must  carry  out  the  small  land  improvements  imposed 
upon  the  Associations  which  are  lacking,  independantly  of  the  civil  respon- 
sibility of  the  landowners  and  their  responsibility  for  evasions  of  the  de- 
cree, punishable  according  to  the  local  rural  police  and  soil  hygiene  re- 
gulations. 

Power  is  also  given  to  malarial  provinces  to  organise  the  small  land 
improvements  and  rural  police  by  special  provincial  regulations  and  to 
order  mechanical  protection  against  mosquitos  in  districts  where  their  de- 
struction  is  particularly  difficult. 

Art.  5.  ■ —  The  teaching  of  the  regulations  and  instructions  011  small 
land  improvements  and  methods  of  destroying  mosquitoes  shall  be  obliga- 
tory in  all  schools  of  agriculture  and  normal  and  elementary  rural  schools 
of  the  Communes  in  the  territories  of  which  are  malarial  district-. 

Art.  ').  —  To  the  general  Inspection  Board  of  Land  Improvement  and 
Colonisation  of  the  Ministry  of  Agriculture,  is  attached  a  Technical  Consult- 
ing and  Advisory  Office  of  Soil  Science  for  helping  Associations  for  the 
Destruction  of  Mosquitos,  which,  according  to  rules  and  conditions  to  be 
laid  down  by  a  special  regulation,  shall  help  the  Associations,  even  in  the 
drafting  of  schemes  for  small  land  improvements  and  drainage,  etc. 

148  -  The  Nitrogen  Requirement  of  the  Organism.  —  Comptes  rendus  <(<$  stances  de 
Socieie  de  Biologic  [Memoires),  Vol.  ENXXTI.  No.  22,  pp.  1163-1164.   Paris,  December, 

■18. 

The  meetings  of  the  Food  Commission  of  the  French  Society  of  Bio- 
logy, held  in  Faris,  led  to  the  following  conclusions  with  regard  to  the 
nitrogen  requirement  of  the  organism  : — 

1 )  Albuminoids  are  essential  in  food  not  so  much  for  themselves  as 
for  the  amino-acids  they  contain.  The  requirement  of  the  organism  can 
only  be    pecified  by  a  very  complicated  qualitative  account. 

2)  Physiology  cannot  yet  draw  up  such  a  table  of  which  only  a  few 
figures  are  known  ,  the  amino-acid  requirement  is  essential  but  very  small 
quantitatively.     The  vitamins  form  a  particular  case  of  this  general    rule. 

;)  In  a  dirt  sufficient  from  a  point  of  view  of  energy-veld  and 
specially  chosen  with  respect  to  the  quality  of  the  albuminoids,  the  daily 
allowance  of  albuminoids  may  be  very  small. 

4)  In  practical  feeding  problems  such  results  cannot  be  taken  as 
a  basis.  The  total  albuminoid  ration  must  be  sufficiently  great  t>>  satisfy 
all  requirements. 

5)  Taking  into  consideration  ethnographical  observations,  which 
have  the  advantage  <>l  being  natural  experiments  on  an  enormous  number 
of  people  and  several  generations,  the  minimum  requirement  for  the  main- 
tenance of  an  adult   may  be  fixed,  according  to  the  formula  given  by 
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L-APicguEin  1894,  at  1  gramme  of  albuminoids  daily  per  kilogramme  (2.2  lb.) 
of  body  weight,  the  energy  requirement  being  satisfied  elsewhere. 

6)  This  rule  implies  a  mixed  diet  ;  in  a  strictly  vegetarian  diet 
the  quality  of  the  abuminoids  must  be  analysed,  e.  g.,  a  diet  of  rice  alone 
appears  insufficient. 

7)  The  case  of  the  worker  does  not  demand  particular  attention  as 
work  does  not  consume  albuminoids  and  ever}-  increase  in  ration  entails 
an  increase  in  the  quantity  of  albuminoids. 

8)  Children,  young  people,  pregnant  women  and  wet-nurses,  i.  e.  all 
organisms  growing  directly  or  indirectly,  require  special  attention  with 
regard  to  nitrogen  when  food  is  scarce.  It  is  wise  to  give  them  a  small 
quantity  of  animal  albumin  in  addition  to  the  diet  already  prescribed. 

149  -  Experiments  in  the  Determination  of  the  Digestibility  ot  Millets.  —  Lang- 
worthy,  C.  F.  and  Holmes,  A  D.,  in  the  U.  S.  Department  of  Agriculture,  Bulletin 
No.  525,  9  pp.  Washington,  April  7,  1917. 

A  description  is  given  of  a  study  on  the  digestibility  of  common  mil- 
let (Setaria  italica)  and  proso  (Panic urn  miliaceum)  by  the  methods  used 
in  the  previous  studies  on  the  digestibility  of  sorghum  (1).  The  two  varie- 
ties of  millet  were  eaten  in  the  form  of  bread  in  a  basal  ration  poor  in  pro- 
tein made  up  of  potatoes,  oranges  and  sugar.  The  subjects  were  five 
normal  men.  As  millet  does  not  contain  gluten  it  is  not  suitable  for  mak- 
ing leavened  bread  if  used  alone,  but  makes  an  unleavened  bread  suitable 
to  the  Same  cooking  purposes  as  sorghum  and  maize  flour.  The  average 
amount  of  protein  in  the  ration  was  less  than  50  grammes  a  day  owing  to 
the  low  protein  content  of  the  millets  used.  The  digestibility  of  the  protein 
of  the  bread  made  with  the  bolted  flour  of  common  millet  (loss  at  bolting 
40  %)  and  of  proso  (loss  at  bolting  29  %)  was  low  -  -  35.8  %  for  common 
millet  and  41.2  %  for  proso.  There  was  little  difference  in  the  flavour  of 
the  two  kinds  of  bread.'  Decorticated  millet  boiled  to  a  mush  was  found  to 
have  a  pleasant  flavour,  but  its  digestibility  was  not  tested.  The  carbo- 
hydrates of  both  millet  and  proso  were  utilised  by  the  subject-  as  well 
as  that  of  ordinary  cereals,  i.  e.  95.7  %  for  millet  and  96.2  %  for  pros 

Conclusions.  —  Millet  and  prose  in  a  diet  contribute  to  a  certain 
extent  to  the  protein,  but  are  of  much  greater  importance  as  sourt 
of  carbohydrates.     They,  therefore,  resemble  grains  such  as  those  oi 
ghum  more  than  those  "of  wheat  and  rye  which  supply  large  quautitie 
of  both  protein   and  carbohydrates. 

CROPS  AND  CULTIVATION. 

150  -  New  Method  of  Predicting  Frost.  —  I.  Warren  Smith,  j.,  Predicting  Min 

Temperatures,  in  the  Monthly  Weather  Review,  Vol.  XLV,  No.  8,  pp.  30 
ton,  August,  1917.  —  II.  Nichols,  E.  S.,  Predicting  Minimum   Temperati 
Valley,  Colorado,   Ibid.,  Vol.   XT,  VI,  No.  5,  pp.  213-228  +  9  !''>■     Washing 
iqi8. 

In  the  United  States,  where  fumigations  and  irrigations  an  being  i 

(1)  See  R.  July,  191 7,  No.  633-  iEd-) 
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more  and  more  against  frost,  the  predicting  of  low  temperatures  is  of  great 
importance.  The  first  paper  gives  the  outlines  of  a  new  method  of  fore- 
casting drawn  up  by  Mr.  Warren  Smith  and  based  on  observations  made 
chiefly  in  Ohio.  In  the  second  paper  Mr.  XiCHOLS  describes  the  results 
he  obtained  by  applying  Smith's  formula  in  the  Grand  Valley,  Colorado. 

I.  —  It  is  admitted  that  the  minimum  temperature  of  clear,  windless 
nights  differs  little,  in  a  negative  sense,  from  the  temperature  at  dewpoint 
the  preceding  evening.  The  application  of  this  principle  has,  however, 
given  auything  but  satisfactory  results.  In  certain  cases  the  minimum 
night  temperature  was  200  F.  lower  than  the  corresponding  temperature 
at  dewpoint,  in  other  cases  it  was  10°  F.  higher. 

From  March  to  June  1915,  a  series  of  observations  was  made  daily 
between  5  to  7  a.  m.  and  5  to  7  p.  m.  in  twelve  localities  of  Ohio  of  the  maxi- 
mum and  minimum  temperatures,  the  temperatures  of  dry  and  wet  bulb 
thermometers,  direction  and  velocity  of  the  wind,  rainfall,  and  general 
atmospheric  conditions.  An  important  conclusion  was  drawn  from  the 
numerous  data  thus  collected.  It  was  found  that  when  the  atmospheric 
humidity  at  the  hour  of  observation  in  the  evening  was  below  40  %,  the 
minimum  temperature  of  the  following  night  was  above  that  at  dewpoint  ; 
when,  however,  this  humidity  exceeded  50 %,  the  minimum  night  tempera- 
ture was  beloiv  that  at  dewpoint.     The  averages  obtained  were : — 

Relative  humidity  Minimum  night  temperaturt 

5°  F.  above    the  evening  dewpoint 
Clore  1"  »  » 

»  »  » 

6-8°  below        »  » 

8-120  below      »  »  0 

Between  R,  the  relative  evening  humidity,  and  Y,  the  deviation  of  the 
night  minimum  from  the  dewpoint,  there  is  a  marked  negative  correlation. 
Thus,  at  Germantown,  Ohio,  r,  the  correlation  coefficient,  is  as  high  as 
—  0.865  0-034-  From  300  observations  in  different  localities  in  the 
States  of  Ohio,  Washington,  Oregon,  and  Wisconsin,  the  average  value 
obtained  for  r  was  — 0.552  0.0025,  i.  e.  28  times  greater  than  the  pro- 
bable error. 

The  new  method  for  predicting  frosts  drawn  up  by  Mr.  Warren 
Smith  i  1  on  this  correlation  to  calculate  the  deviation  between  the 

minimum   night  temperature  and  the  dewpoint.     This  deviation     Y   = 
a  +  bR.     To  solve  this  equation  the  values  of  a  and  b  must  be  known.     T 
are  calculated  by  the  formula  : 

sy  -b&R)     ,      »(sgy)-(Si;)(SY) 

the  terms  of  which  must  be  given  in  a  special  table  for  each  locality,  as  a 
and  b  vary  from  one  station  to  another.  Below  is  a  summary  (5  eases  out 
of  25)  of  the  table  drawn  up  for  Germantown. 

ISt] 


1)   Below 

40  % 

2)  From 

40-5 

3)  From 

50-65  % 

4)  Fn.m 

65-a 

5)   Over 
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Date 

R 

y 

R2 

RY 

12 
13 
27 

March    .    . 

»        .    . 

47% 
35 

53 

0 

2  209 

I  225 

2  809 

0 
+    140 

-      53 

26 

27 

June      .    . 

• 

47% 

37 

-  1 
+  3 

2  209                  -      47 
1  369                 +    in 

Su  in-. 

n  =  25 

Sj?  =  i3i5 

Sy  =  -55 

Si?2=  72  473  Sfly  =  -4  182 

If,  with  the  aid  of  data  given  in  this  table,  the  formulae  given  above  are 
applied,  the  values  obtained  area  =  18.314  and  ft  =  — 0.39.  It  is  thus 
possible  to  solve  the  equation  Y  =  a  +  bR  or  Y  =  16.314  —  0.39  R. 

The  following  is  an  example  of  a  forecast  of  the  minimum  night  tem- 
perature made  by  applying  this  formula.  At  Germantown  on  the  evening 
of  Ma}^  1st  the  relative  atmospheric  humidity  was  53.2  %.  By  1  anting 
this  value  in  the  place  of  J?,  the  formula  becomes  Y  =  18.314  --(p. 
53)  =  2.4,  i.  e.,  towards  the  morning  of  May  2nd,  the  minimum  tempera- 
ture should  have  been  2.40  F.  below  the  dewpoint,  or  equal  to  39. 6°  F. ; 
in  reality  it  was  38°F.,the  error  in  predicting  being  below  1.6° F.  In  other 
cases  the  error  is  greater  but  always  much  below  that  obtained  b>  taking 
the  temperature  at  dewpoint  as  a  basis. 

II.  — The  observations  reported  were  made  in  the  Grand  River 
Valley  at  the  Grand  Junction  Station  and  the  Sub-stations  of  Fruitvale, 
Palisade,  Orchard  Mesa,  Pomona,  Hunter,  Fruita,  and  Loma.  The  nights 
are  classified  in  five  groups  :  — 

1)  Sky  clear  :  wind  velocity  below  10  miles  an  hour  ;  high  pressure 
area  above,  or  inmediately  west  or  north-west. 

2)  Sky  and  wind  as  in  1)  ;  high  pressure  area  immediately  east  or 
north-east. 

3)  Sky  clear  ;  wind  velocity  10  miles  or  more  per  hour. 

4)  Sky  partly  cloudy  ;  wind  velocity  less  than  10  miles  per  hour. 

5)  Sky  partly  cloudy;  wind  velocity  10  miles  or  more  per  horn. 
During  March  and  April  the  values  of  r,  a  and  ft  were  calculated 

each  of  these  classes.     The  coefficient  r  between  the  relative  humidity 
R  and  the  deviation  Y  was  very  high,  even  for  night-  with  partly  cov< 
sky  and  wind  velocity  exceeding  10  miles  an  hour,  s«>  that  Warren  S 
formula  mav  be  applied  even  in  this  case.     When  there  is  a  marked 
relation  between  the   hvgrometric  values   (relative   humidity   ' 
air)  of  different  localities  in  the  same  district  Smith's  formula  may  be  1 
to  determine,  the  minimum  night  temperature,  no1   only  fo  »ca 

in  which  the  observations  are  made,  but  also  for  those  at  a  disl  uch 

are  in  correlation  with  it. 
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151  -  The  First  Autumn  Frosts  in  Mexico.  —  Lopez,  e.,  in  La  Revista  Agrtcola,  Vol.  1 

No.  4,  pp.   1 31-133  +  1   Map.  Mexico  City,   191 7. 

The  last  spring  and  first  autumn  frosts  often  do  considerable  damage 
in  the  high  table-lands  ("  mesetas  ")  of  Mexico.  The  author  gives  the  re- 
sults of  a  stud/  on  the  first  autumn  frosts.  There  are  15  districts  which 
are  most  seriously  threatened  by  these  frosts,  forming  a  vast  ellipsoidal 
area  stretching  from  Jalapa  in  the  east  to  Guadalajara  in  the  west,  and  from 
S.  Maria  del  Rio  in  the  north  to  Ptiebla  in  the  south.  It  includes  a  large 
part  of  the  provinces  of  Mexico,  Hidalgo,  Guanajuato,  Michoacan  and  Jalis- 
co. Further  to  the  north,  between  the  25th  and  27th  parallel,  is  another 
large  threatened  area  including  nearly  all  the  province  of  Durango  and  the 
south  of  Chihuahua. 

Between  these  principal  zones  are  three  smaller  ones,  one  of  which 
occupies  the  centre  of  Zacatecas  and  a  large  part  of  AguasCalientes.  Along 
the  Tampico-Paso  del  Xorte  line  are  six  distinct  consecutive  zones.  There 
is  also  a  "  threatened  zone  "  near  the  town  of  Carmen  on  the  Gulf  of  Mexico, 
and  another  in  the  mountainous  district  of  S.  Cristobal,  a  little  above  160 
of  northern  latitude. 

High  pressure  in  the  north  or  north-west,  coming  from  the  United 
States,  a  well-defined  cyclone  zone  in  the  south,  and  a  north  wind  over  the 
gulf  are  the  phenomena  which  precede  frost  and  make  it  possible  to  pre- 
dict it  days  in  advance.  In  1917  the  first  autumn  frosts  were  reported 
on  September  25th-26th. 

152  -The  Influence  of  Weather   on  the    Development  of  Agriculture  in  Michigan, 

U.  S.  A.  — Dewey,  A.  S.,  in  the  Thirtieth  Report  of  the  Experiment  Station,  Michigan, 
pp.  683-715  +  18  Maps.  Lapsing,   Michigan,  1017. 

The  climate  of  Michigan  is  greatly  influenced  by  the  neighbouring  large 
lakes,  especially  with  respect  to  precipitation  and  temperature.  These 
large  sheets  of  water  give  oft,  particularly  in  summer,  a  considerable  quan- 
tity of  moisture  which,  carried  inland  by  the  frequent  passage  of  cy- 
clones, condenses  when  it  comes  in  contact  with  the  mountains  into  abund- 
ant rain,  exceeding  30  in.  per  acre,  whereas  the  neighbouring  State  of 
Dakota  has  only  20  in.,  or  even  less.  On"  the  other  hand,  these  lakes  modify 
the  annual  variations  in  temperature.  The  shore  district  has  an  almost  ' 
maritime  climate,  with  mild  winters  and  cool  summers.  Towards  the 
interior  of  the  two  peninsulas  which  form  the  State  of  Michigan,  the  con- 
trast between  summer  and  winter  becomes  more  and  more  marked,  the 
inland  counties  having  a  decidedly  continental  climate.  The  plentiful, 
well-distributed  rainfall  and  the  differences  in  temperature  make  it  possible 
to  gro^  pariou  within  the  State,  from  barley  to  maize,  and  from  beet 

to  fruit  trees.     Temperature  and  precipitation  are  the  v  rather  factors  with 
1  he  gn    '       influence  on  the  crops. 

.ii-Hk  vp'ii  .  Maize  is  largely  grown,  but  the  chance  of  an  abund- 
ant and  sure  harvest  decreases  rapidly  towards  the  north  and  the  interior 
because-  this  plant  requires  a  long  host-free  season  and  warm  nights  during 
flowering  and  ripening.     When  the  average  temperature  is  high,  the  crop 
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can  be  harvested  ioo  to  120  days  after  sowing,  but  when  the  summer  is 
cool,  as  in  the  north  of  the  State,  at  least  1 20  to  130  days  are  ne<  for 

complete  ripening.  T11  the  peninsula  between  Lakes  Superior  and  Michi- 
gan, the  frostless  season  lasts  less  than  120  days  (except  along  a  narrow  strip 
of  shore)  and  the  conditions  are  similar  to  those  of  the  interior  oi  the 
northern  part  of  the  other  peninsula  between  Lakes  Michigan  and  Huron. 
Maize-growing  is,  therefore,  impossible  in  these  districts. 

Spring  cereals  'barley  and  oats)  and  winter  cereals  (wheat  and  rye)  do 
well  and  give  good  yields  in  all  the  counties.  The  thick  snow  protects  the 
seedlings  during  winter  which  is  much  less  severe  than  that  of  the  north- 
western states.  Occasionally,  however,  alternate  freezing  and  thawing 
causes  damage. 

Fruit  trees  are  successfully  grown  in  the  Fruit  Belt,  along  the  shores  of 
Lake  Michigan.  The  climate  there  is  favourable  to  fruit  trees  on  account 
of  : —  a)  a  rather  cold  spring  which  delays  flowering,  thus  protecting  the 
plants  against  the  effects  of  late  frosts  ;  b)  a  fine  and  not  too  warm  summer 
which  gives  the  fruit  flavour  and  good  colours  ;  c)  a  cool,  long  autumn,  free 
from  frost,  allowing  the  wood  to  ripen  completely  and  resist  the  winter 
without  suffering  damage. 

Rainfall.  — The  rain  falls  chiefly  at  the  period  when  it  is  most  requir- 
ed, i.  e.  from  May  to  September,  thus  favouring  the  crops.  Tin 
marked  correlation  between  the  potato  yield  and  the  rainfall  of  July 
Thus,  in  1916,  in  the  County  of  Leelanau  with  2  in.  of  rain  during  this  mouth, 
55cwt.  of  potatoes  were  obtained  per  acre,  whereas  in  the  neighbouring 
county  of  Kalkaska,  where  there  are  only  0.20  in.  of  rain  in  July,  the  potato 
crop  did  not  exceed  9  Y>  cwt.  per  acre.  Similar  results  are  obtained  with 
maize. 

153 -The  Effect  of  Frost  on  Sugarcane  in  the  Gurdaspur  District,  India.  —  Bari 
J.  H.  in  the  Agricultural  Research    Institute,    Pnsa,    Bulletin  [No  69,  pp.  55-61.  Cal- 
cutta, igiSv 

In  the  Gurdaspur  district,  Punjab,  between  the  31st  and  33rd  degi 
-of  northern  latitude,  and  between  the  rivers  Bias,  Ravi  and  Chenab,  sugar 
cane   is   frequently  injured  during  the  ripening   period  by  the  fro 
December  and  January.      The   paper   under    review   gives  the  results 
research  work  into  the  nature  and   extent  of  the  damage  and  the 
of  lessening  it. 

The  degree  of  ripeness  of  sugar  cane  is  calculated  according  to  th 

percentage  of  slucost        coo  . 

glucose:  saccharose  by  the  formula  x  ■=  — -         iTZTTi  7IZZL  ZZ. .    ■ 
fe  J  percentage  of  sacclni> 

case  cf  unripe  cane,  which  contains  little  saccharose  and  relatively  mm 
glucose,  this  formula  gives  high  quotients.     As  the  cane  ripens  i  he  sacch 
increases  and  the  quotient  decreases. 

From  January  6  to  20, 1913,  there  were  sharp  frosts.    Nun 
sive  analyses  showed  that  frost  interrupts  and  affects  the  ripe  m 


(1)  See  R.  Oct.,  191S.  No.  i<>7's.  [Ed.) 
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that  the  juice  contains  much  glucose  and  relatively  little  saccharose.  Similar 
results  were  obtained  in  1913-1914,  when  frosts  occurred  from  De- 
cember 20  to  30,  January,  9,  22,  2b  and  31,  February  q,  and  in  1914-1015, 
when  there  were  frosts  from  December  14  to  24,  from  January  4  to  6,  and 
January  13  and  16.  In  each  case  the  characteristic  poorness  in  saccharose 
was  observed,  though  all  the  varieties  of  cane  studied  were  not  equally 
affected  by  cold .     The}'  may  be  divided  into  four  classes  :  — 

1)  Varieties  resistant  to  >rost :  — In  1912-1913,  Katha  ;  in  1913-1914, 
Tereru,  Dhaulu,  Merthi  ;  in  1914-1915,  Kanara,  Bodi.  Merthi,  Katha  and 
Dhaulu  (these  two  last  were  sown  in  September). 

2)  Semi-resistant  varieties,  Group  A  (slowly  affected  by  cold).  —  In 
1912-1913,  Tereru,  Kansar,  Merthi;  in  1913-1914,  Katha,  Kansar,  Bodi; 
in  1914-1915,  Katha  and  Kansar. 

3)  Semi-resistant  varieties,  Group  B  (quickly  affected  by  cold  but  re- 
covering quickly).  — In  1912-1913,  Kahu,  Dhaulu. 

4)  Non-resistant  varieties  (quickly  affected  by  frost  and  recovering 
slowly).  —  In  1913-1914,  Kahu. 

In  view  of  the  frequency  of  frosts  in  the  Gurdaspur  district  during  the 
ripening  and  harvest  periods  of  sugar  cane,  the  selection  and  production 
of  types  esistant  to  cold  is  a  very  important  problem.  The  local  varieties 
(Katha,  Dhaulu.  Tereru)  which  have  become  completely  acclimatised,  have, 
in  spite  of  their  probable  southern  origin,  a  hieh  resistance  to  cold.  The 
Kahu  variety,  introduced  fairly  recently,  resists  DUt  little,  but  in  good  years 
it  gives  such  a  large  crop  of  such  excellent  quality  that  it  is  worth  while 
riskinq  an  almost  total  loss  every  three  or  four  years.  Selectors  should, 
therefore,  attempt  to  unite  in  one  type  the  good  quality  and  productivity 
of  Kahu  with  the  resistance  to  cold  of  Katha  or  Tereru. 


154  -  Studies  on  Soil  Solution,  in  the  United  States.  —  I.  Burd,  j.  s.,  Water  Extractions 
of  S  »ils as  Criteria  of  their  Crop  Producing  Powers.in  the  J ournaloi Agricultural  Rcsi'irck, 
Vol.  XH.  No.  6, pp.  -:'>7-.309  +  i  Pig.  Wellington,  February  n,  1918.  — II.  STEWART, 
G.  R..  Effecl  feasor  and  Crop  Growth  in  Modifying  the  S..il  Extract.,  Ibid., pp.  31J- 
4-  :i  t  Fit;-.  4-  1  Plate  4-  Bibliography  ol  63  Publications.  —  III.  HOA.GIAND,  D.  R., 
The  Preezing-Point  Method  as  an  Index  o I  Variations  in  the  Soil  Salntion  Due  to  Si 
,m<l  iwth,   Ibid.,  pp.    169-395     !-  9   Pigs,     r   Bibliography  of  <>  Publication-.   — 

IV.  Mii.lrr,  0.  P.,  Relation  1>  itween  Biological  Activities  in  the  Presena  ol  Various  Salts 
and  the  Concent'  ition  ol  the  S  >il  S  tlution  in  Different  Classes  ol  S  >il,  Ibid.,  Vol.  XIII, 
No.    1,   1  -223. 

T.       Water  extractions  of  soils  as  criteria   01    their   ck 
PRODUCING    POWERS.    —   With   sunlight,   suitable   moisture   and    physical 
conditions,  the  limited  productivity  of  a  soil  may  be  attributed  t<>  the 
following   general   cause       -  1)  insufficient  capacity  of  the  so-1  to  supply 
the  roots  continuously  with  aqueous  solutions  of  the  food  elements  in 

per  concentrations  :  _')  the  presence  of  toxic  substanc  s  ;  3)  the  lack  of 
physiological  balance  in  dissolved  soil  cotfcstit  lents.  It  is  ob\Houij  that  one 
of  these  cond'lrons  alone  can  decrease  production  even  if  the  others  are  per- 

ly  satisfa<  t<>iv.     Limited  production  due  to  the  second  and  third  can 
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is  frequent,  but  of  a  special  nature,  and   lack  of  fertility  is  nearly 

attributable  to  the  first. 

The  author  investigated  i)  the  quantity  of  nitric  and  phosphoric  acid 
ions  and  water-soluble  potassium,  calcium  and  magnesium  basic  ions  in 
good,  medium  and  poor  cultivated  and  uncultivated  soils,  2)  the  quantity 
of  these  constituents  in  barley  produced  by  these  soils  respectively. 

Conclusions.  -  -  All  the  soils  examined  contained  sufficient  principal 
food  elements  in  a  water-soluble  form  to  meet  the  immediate  requirements 
of  the  crop.     This  seems  to  be  true  generally.     This  supply  o;  E<  ><  >d  el< 
is  never  completely  exhausted  in  fertile  soils,  but  it  appears  impossible 
for  a  plant  to  satisfy  all  its  needs  if  the  concentration  of  individual  i 
falls  below  a  certain   minimum.     The  -optimum   concentration,   however 
varies  according  to  the  soil  and  the  physical -chemical  system  of  the  soil 
solution. 

The  composition  of  a  soil  should  give  some  idea  of  its  productivity, 
but  as  tlr's  depends  on  three  var'able  factors  to  winch  H  is  impossible  to 
assign  definite,  relative  weights  (1.  nitric  ion  content  of  uncultivated  a 
■z.  basic  ion  content  of  cultivated  soil  ;  3.  difference  between  the  basic  ion 
contents  of  cultivated  and  uncultivated  soils),  it  is  not  possible  to  assign 
any  exact  correlation  to  productivity  and  the  values  of  these  three  variables. 
To  obtain  an  exact  measure  of  the  productivity  of  a  soil,  its  behaviour  wh 
cultivated  and  uncultivated  must  be  studied  by  subjecting  it  to  a  strict  con- 
trol on  a  chemical  basis.  This  was  the  method  adopted  by  the  author  which 
he  considers  to  be  that  expressing  best  the  results  of  the  complex:  activity 
o*  the  soil  either  physical,  chemical  or  biological. 

IT.  —  Effects  of  season  and  crop  growth  in  modifying  mi:  soil 
extract.  —  In  a  review  of  publications  on  the  water-soluble  matter  in  soil 
the  author  pomts  out  the  contradictory  results  of  the  investigations  hithc 
made.     Two  points  have  been  insufficiently  studied  :—  1)  the  relation  be- 
tween the  amount  of  soluble  food  elements  in  cultivated  and  uncultivated 
soils  respectively  ;  2)  the  relation  between  the  aqueous  extract  of  the 
and  its  yield.     To  throw  light  on  these  problems  the  author  investigate 
during  two  consecutive  years,  the  composition  oh  the  aqueous  extract  of  14 
soils  of  two  types — silty  clay  loam  and  fine  sandy  loam.     Two  gal  van 
iron  containers,  capable  of  holding  17001b.,  were  filled  with  each  kind 
soil,  so  that  there  were  two  parallel  series  of  14  cases  side  by  side.     1  hirii 
the  first  year  (1915)  barley  was  grown  m  both   series  of  containers ;   th 
second  year  it  was  grown  in  one  only,  the  other  being    left  uncultiva 
the  purpose  of  comparison.     At  intervals  samples  of  600   gm.   wei 
from  each  soil  and  the  aqueous  extract  prepared. 

Results.  —There  were  marked  differences  in  the  soluble  bod  elec 
content  of  the  various  uncropped  soils,  whereas,  in   the   8  cropped 
both  good  and  poor,  this  content  was  practically  the  same, 
est  soils  contained  the  least  soluble  food  elements  and  showed  th 
differences  when  cropped  or  uncropped.     In  all  the  cropped  soils 
ty  of  water-soluble  food  elements  had  greatly  decreased  when  l:he 
had    attained   its    maximum   absorbing    pow<  Comparison! 
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cropped  and  uncropped  soils  gave  valuable  indexes  of  the  inherent  capacity 
of  the  soil  to  produc j  nutrients. 

The  composition  of  the  aqueous  extract  differed  greatly  in  each  cropped 
soil  and  the  corresponding  uncropped  soil  in  its  content  of  nitric  nitrogen, 
calcium,  magnesium  and  potassium,  but  not  in  its  phosphoric  acid  con- 
tent which,  however,  varies  greatly  in  the  different  soils.  An  increase  in 
the  volume  of  water  us?d  to  extract  the  some  weight  of  soil,  i.  e.,  decreased 
concentration,  did  not  modify  appreciably  the  ratio  between  the  quanti- 
ties of  elements  extracted. 

Conclusions.  A  study  of  uncropped  soils  is  especially  useful  tor  the 
exact  indications  it  gives  of  the  effects  of  fallowing  and  ploughing,  which 
greatly  modify  the  quantity  oi  water-soluble  food  elements,  thus  justifying 
the  importance  formerly  attributed  to  them.  It  is  probable  that  a  two-year 
rotation  alternating  with  fallow  such  as  practised  in  California. is  as  advan- 
tageous in  increasing  the  water-soluble  food  elements  as  in  the  accumula- 
tion of  moisture  in  the  soil. 

III.  The  freezing-point  method  as  an  ixdex  or  v  lriations  tx 

THE    SOIL    SOLUTION    DUE    TO    SEASON    AND    CROP    GROWTH.    —    The    second 

paper  shows  the  importance  of  comparing  the  aqueous  extracts  of  a  soil 
with  actual  soil  solutions,  the  immediate  source  of  the  food  elements  of 
plants.  The  author  attempted  to  establish  this  comparison  As  it  is  al- 
most impossible  to  obtain  an  actual  soil  solution  in  quantities  large  enough 
for  research  work,  the  author,  in  his  determinations  of  its  concentration, 
used  the  Bouvorcos  &  McCool  method  (i),  which  consist  in  determining 
the  freezing-point  in  the  soil  itself  under  varying  moisture  conditions.  The 
influence  of  season  moisture,  cropping,  and  other  factors  of  plant  growth 
on  the  freezing-point  of  soil  was  studied  in  the  soils  used  in  Stewart'-? 
investigations  (Paper  II). 

Results.  In  the  same  soil  the  concentration  of  the  soil  solution  var- 
ies greatly  according  to  the  season,  the  treatment  with  carbon  dioxide, 
leaching,  incubation  etc.  It  decreases  greatly  with  the  growth  of  the  crop  ; 
this  effect  is  still  noticeable  8  months  after  the  harvest.  Contrary  to  the 
hypothesis  of  Whitney  and  Cameron  soil  solutions  are  not  saturated: 
under  conditions  favourable  to  the  development  of  the  growth,  of  cultivated 
plants  they  are  even  very  dilute,  especially  at  the  height  of  the  growing 
son.  The  following  observations  on  the  relation  between  the  aqueous 
extract  and  the  soil  solution  were  made:  — 

The  lowering  of  the  freezing -point  of  the  soil  solution  only  shows  the 
concentration  of  the  '-oil  solution,  not  tb  composition  of  the  soluble  sub- 
9tanc  S  which  lower  tin's  freezing  point.  The  aqueous  extract  makes  it 
possible  to  determine  the  nature  and  proportion  ol  the  >e  substances.    ><- 

imparisons  between  the  osmotii  pressure  of  soil  solutions  (determined 
by    it-    freezing-point)    and    the    concentration    of    the    aqueous    extracts 

Boi  roucos  and  McCool,  Tin    Freezing  Point  Method  as  a  New  Means  oi  Measuring 
the  Concentration  ol  lh<   Soil  Solution  Directly  in  the  Soil,  in  Michigan  Agricultural  E\ 
ment  Station,  Technical  Bulletin  No    24,  pp.  Figs.  1916   \  lulh 
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might  give  useful  data  so  long  as  it  is  borne  in  mind  that  the  soil  solution 
of  one  soil  may  vary  greatly.  The  concentration  of  a  soil  solution  determined 
by  that  of  the  aqueous  extract  may  be  twice  to  five  times  as  strong  as  that 
shown  by  the  lowering  of  the  freezing  point  of  the  soil.  On  the  other  hand 
the  variations  of  the  soluble  food  element  content  of  the  aqueous  extract 
generally  agrees  with  the  changes  in  the  concentration  of  the  soil  solu- 
tion (determined  by  the  variations  in  its  free/.ing-point).  The  comparisi 
made  show  that  the  aqueous  extract  does  not  contain  exclusively  the 
materials  found  in  the  soil  solution,  but  aiso  contains  others  in  quantities 
varying  with  the  conditions  of  extraction. 

IV.  -  -  Relation  between  biological  activities  in  the  presence 

OF  VARIOUS  SALTS  AND  THE  CONCENTRATION  OF  THE  SOIL  SOLUTION  IX  DIF- 
FERENT CLASSES  OF  SOIL.  —  Many  workers  had  shown  that  certain  salts 
which  exist  naturally  in  the  soil  or  are  added  by  fertilisers  hove  a  marked 
effect  on  the  bacterial  flora.  The  causes  of  this  effect,  attributed  to  the 
foxicity  of  these  salts  or  their  osmotic  pressure,  had  not  been  entirely 
determined. 

To  throw  light  on  this  subject  the  author  studied  the  relation  be- 
tween the  biological  activity  (of  ammonia-forming;  bacteria)  and  the  concen- 
tration of  the  soil  solution,  in  three  types  of  soil  (sand,  sandy  loam,  clay 
loam)  mixed  with  different  salts.  To  joo  gm.  samples  of  soil  were  added 
2  gm.  of  finely  ground  dried  blood  and  one  of  the  following  salts  added  se- 
parately in  13  solutions  of  graded  concentrations  between  0.001  and  0.700 
—  magnesium  sulphate,  calcium  nitrate,  calcium  chloride  and  potassium 
chloride.  In  the  samples  thus  treated  were  determined,  first  the  lowering 
of  the  freezing  point,  then,  after  4  davs'  intubation  at  3o°C,  the  amount  of 
ammonia  formed. 

RisitHs.  ■ —  The  effects  of  the  various  salts  on  ammonification  differed 
markedly  according  to  the  type  of  soil  to  which  they  were  added.  In  the 
sandy  loam  each  of  the  four  salts  definitely  decreased  ammonification  afl 
a  certain  quantity  had  been  added  (0.064  %  tor  magnesiun  sulphate, calcium 
chloride  and  potassium  chloride;  0,2  %  for  calcium  nitrate),  whereas, 
clay  loam,  potassium  chloride  was  the  only  salt  which  decreased  ammoni- 
fication. 

The  effect  of  the  different  salts  on  the  osmotic  pressure  of  the  solution 
also  varies  according  to  the  type  of  soil.    To  increase  the  pressure  appreci 
ably  in  clay  loam  a  larger  quantity  of  each  salt  was  needed  than  for  sandy 
loam  (twice  more  for  calcium  nitrate,  four  times  more  tor  potassium  chl 
ide  and  calcium  chloride  and  nineteen  times  more  tor  magnesium  sulphate. 
The  addition  of  dried  blood  to  the  soil  also  increased  the  osmoti  'ire 

of  the  soil  solution. 

The  osmotic  pressure  at  which  ammoniricatiorj  begins  to  d<  1  1 
varies' greatlv  in  each  tvpe  of  soil  (more  than  1  \  atmospheres  in  s 
atmospheres"  in  sandy  loam,  9  atmospheres  in  clay  loam)  and 
the  salt  added  to  the  soil,  especially  in  the  case  oJ  sandy  loam. 

Conclusions.  The  effect  of   the   different  salts  on  ammoml.cat.on 

appears  to  vary  greatly  with  the  type  of  sod  to  which  thej   are 
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As  the  osmotic  pressure  at  which  aminonification  begins  to  decrease  is 
very  different  in  each  type  of  soil  and  for  each  salt  added,  it  is  probably 
the  chief  factor  concerned  in  anmionitication. 

155  -  Investigations  into  the  Formation  of  Sodium  in  Soil,  in  Italy.  — de  dominicis, 
A.,  in  Le  Stazioni  sperimentali  agrarie  italiane,  Vol.  1,1,  Pt.  3-6.  pp.  103-161.  Modena. 
1918. 

Intensive  cropping  in  arid  climates  is  not  only  a  question  of  irriga- 
tion but  is  a  much  more  complicated  problem,  for  changes  in  the 
composition  of  the  soil  caused  by  high  temperature  must  be  taken  into  ac- 
count. Contrary  to  the  accepted  theory,  Prof.  Ulpiani  (i)  concluded  that 
the  aridity  of  the  climate  depends  on  that  of  the  soil,  and  that  soil  aridity 
is  caused  by  an  essentially  chemical  process  —  the  decomposition  of  clay 
into  laterite.  Unlike  clay  soils,  which  are  very  slightly  permeable  and  hold 
in  their  superficial  layers  much  water  which  may  evaporate,  laterite  soils 
are  very  permeable,  absorbing  water  throughout  their  depth  and  evaporat- 
ing none  directly  and  only  very  little  indirectly  (by  plants).  The 
result  is  that  the  atmosphere  above  these  soils  becomes  drier  and  drier 
until  the  moisture  it  contains  is  so  little  that  it  cannot  condense  into  clouds, 
much  less  into  rain.  Decreased  rainfall  thus  depends  on  the  decrease  in 
clay  ;  when  all  the  clay  has  disappeared  a  desert  is  formed.  This  is  at  least 
the  process  characteristic  of  districts  with  a  low  rainfall.  In  districts 
with  heavy,  periodical  rains,  however,  the  formation  of  laterite  allows  the 
roots  of  plants  to  reach  the  deep  water  layers  ;  vegetation  thus  becomes 
rank,  and  gives  off  by  transpiration  abundant  moisture.  The  paper  under 
review  considers  the  formation  of  laterite  in  the  districts  with  low  rain- 
fall in  the  south  of  Italy  only. 

One  of  the  chief  problems  in  laterite  soils  is  that  of  soluble  salts  which 
may  have  an  injurious  influence  on  the  fertility  of  the  soil,  the  effects 
of  chemical  fertilisers  and  the  results  of  irrigation.  This  problem  is  of  great 
importance  in  southern  Italy  where  the  predominant  climate  is  semi- 
arid  (the  dryness  of  which  is  connected  with  the  lateritic  decomposition  of 
the  soil,  aggravated  or  not  by  the  special  conditions  of  the  sub-soil) ,  because 
one  of  the  most  common  effects  of  arid  or  semi-arid  climates  is  the  forma- 
tion of  soluble  salts  in  the  superficial  layers  of  the  soil  and  the  underground 
waters. 

In  considering  the  agricultural  regeneration  of  southern  Italy  a  stj 
must  be  made  of  the  relations  between  the  distribution  of  artificial  water 
on  the  one  hand  and  the  distribution  and  transformation  of  neutral  at  diuin 
salts  on  the  other.     Irrational  irrigation  often  gives   exactly   the   0   posit.- 
results  to  those  required    -  rise  of  brackish,  underground  waters,<x>ucentra- 


(1)  According  to  OtpiANi  the  superficial  d<  composition  of  aluminous  rocks  norms  cJ«: 
loidal  silicate  of  hydrated  aluminium)  in  cold  and  cold-temperate  climates,  p  id  latent*  (col- 
loidal  hydrate  of  aluminium)  in  warm  and  warm-temperate  climates.    In  the  .econd  case  cla\ 
if  only  an  Intermediate  product  produced  'luring  the  formation  ol  laterite  n  this -abject : 

—  R.  Dec,  1912,  No  Jan.,  1915,  No.  14.  (Erf.) 
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tion  of  salts  in  the  superficial  soil  layers,  and  the  appearance  of  sodium  in 
place  of  the  corresponding  neutral  salts.  This  last  effect  is  the  most  dan- 
gerous because  alkaline  soils  are  less  capable  of  sustaining  plant  lite  than 
saline  soils.  It  is  true  that  leaching  removes  the  sodium,  but  it  also  re- 
moves all  the  colloidal  substances,  both  mineial  and  organic,  so  that  such 
soils  do  not  become  fertile,  but  pass  from  one  form  of  sterility  to  another, 
which  is  the  same  tiling  from  an  agricultural  point  of  view.  It  is,  therefore, 
necessary  to  study  the  causes  determining  the  formation  of  sodium  before 
seeking  the  means  of  avoiding  the  danger  arising  from  its  removal. 

The  formation  of  sodium  in  soil.  —Sodium  carbonate  may  be 
formed  by  double  decomposition  of  sodium  chloride  or  sulphate  and  calcium 
carbonate,  but  this  is  not  the  most  common  process  in  the  transformation 
of  saline  soils  into  alkaline  soils.  For  neutral  sodium  salts  to  become  car- 
bonate by  this  reaction  till  the  existing  calcium  carbonate  is  exhausted, 
it  is  necessary  (apart  from  other  conditions  rarely  occurring  in  soil)  that  the 
products  of  the  reaction  be  constantly  eliminated,  thus  preventing  their 
accumulation  on  the  surface  of  the  soil.  Even  should  this  reaction  take 
place,  the  soil  may  lose  its  lime  more  or  less  completely,  and  it  has  been 
proved  that  soils  in  arid  climates  are  often  poor  in  calcium  carbonate  even 
though  they  lie  on  calcarepus  substrata.  This  fact  is  in  opposition  to 
Hilcard's  theory,  according  to  which  natural  sodium  is  formed  by  a  reac- 
tion between  calcium  carbonate  and  sodium  sulphate  or  chloride  in  the 
presence  of  large  quantities  of  carbonic  acid.  This  theory  is  also  contradicted 
by  yet  more  fundamental  facts  —  the  presence  of  sodium  chloride  and  sul- 
phate in  soil  absolutely  prevents  the  formation  of  sodium,  which  only  oc- 
curs when  the  corresponding  neutral  salts  are  eliminated  and  is  present 
in  quantities  which  increase  as  this  elimination  becomes  more  complete. 
Moreover,  sodium  may  appear  in  soil  even  when  calcium  carbonate  is  com- 
pletely absent. 

Alkaline  soils  usually  result  from  saline  soils,  but  only  indirectly  so, 
because  for  this  transformation  to  take  place  the  neutral  sodium  salts  must 
be  exhausted.  Gedroiz  proposed  the  following  explanation  oi  this  pheno- 
menon : —  sodium  chloride  and  sulphate  in  soil  cause  the  formation  of 
special  compounds  which  can  react  only  in  the  absence  of  the  salts  from 
which  they  are  derived.  These  compounds  are  formed  by  the  double  de- 
composition of  the  absorbing  compounds  of  calcium  and  magnesium  on 
the  one  hand,  and  sodium  chloride  or  sulphate  on  the  other.  The  produc- 
tion of  sodium  becomes  all  the  more  abundant  as  the  preceding  action  of 
the  neutral  salts  is  more  prolonged  and  intense  and  the  content  in 
absorbed  sodium  which  may  be  removed  by  10%  hydrochloric  acid, 
independently  of  the  total  sodium  (which  includes  that  forming  part  oi 
the  silicate  molecule)  is  greater. 

The  results  of  the  author's  experiments  make  it  possible  to  interpret  the 
mechanism  of  the  reaction  in  quite  a  different  way.  Sodium  ;s  not  formed  by 
the  double  decomposition  of  the  absorption  compounds  ol  sodium  in 
dispersion  stage  and  calcium  carbonate.     Alkalinity  is,  at  the  I 
derived  from  the  sodium  absorption  compounds,  but  it  is  produced  s 
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by  hydrolysis  of  these  compounds  when  they  leave  the  coagulated  state. 
The  sodium  hydrate  resulting  from  the  hydrolysis  ma}'  subsequently  react 
on  the  calcium  carbonate,  but  more  often  it  turns  to  carbonate  under  the 
action  of  the  carbonic  acid.  Alkalinity  occurs  even  in  the  absence  of  both 
calcium  carbonate  and  carbonic  acid.  The  action  of  neutral  sodium  salts 
which  inhibit  the  formation  of  alkalinity  does  not  agree  with  that  described 
by  Gedroiz.  The  absorption  compounds  of  sodium  cannot  dissociate  in  the 
coagulated  state  but  tend  to  pass  into  solution.  Strong  electrolytes,  such 
as  chloride  and  sulphate  of  sodium  or  potassium,  maintain  them  in  the 
coagulated,  non -dissociable  state  in  which  the  corresponding  hydrate  can- 
not form.  Gedroiz  admitted  that  the  absorption  compounds  are  dissoci- 
able even  in  the  coagulated  state,  and  that  the  basic  reaction  resulting  from 
this  dissociation  caused  them  to  pass  into  solution,  thus  enabling  them  to 
react  with  calcium  carbonate,  especially  in  the  presence  of  carbonic  acid. 
In  this  case  sodium  chloride  and  sulphate  would,  by  their  sodium  ion,  pre- 
vent dissociation  and,  consequently,  the  basic  reaction  required  for  the  ab- 
sorption compounds  to  pass  into  the  "  sol  "  state. 

Action  of  gypsum  used  as  a  fertiliser  in  alkaline  soils.  —  This 
action  does  not  consist  solely  in  neutralising  the  sodium.  The  calcium 
carbonate  formed  (especially  if  it  changes  t  to  bicarbonate)  together 
with  gypsum  used  in  excess  and  made  more  active  by  the  neutral 
sodium  salts,  coagulates  the  colloids  and  changes  them  back  to  absorp- 
tion compounds  of  calcium.  The  neutral  sodium  salts  themselves  may  aid 
favourably  the  elimination  of  alkalinity,  but  indirectly,  and  through  their 
respective  anions.  This  is  shown  by  the  different  actions  of  various  salts. 
"  Hydrogels  "  which  have  not  yet  passed  to  the  "  hydrosol  "  state  and  are 
perhaps  not  of  the  same  nature  as  "  hydrosols,  "  may,  by  absorbing  the 
cation  of  the  salts  concerned,  set  free  their  anions,  which  then  neutral- 
ise the  alkaline  compounds.  This  phenomenon  does  not  occur  if  the  mass 
of  soil  is  separated  from  the  alkaline  liquid,  because  by  so  doing  the  "  hy- 
drogels "  it  contains  are  removed. 

EFFECT  of  irrigation  with  brackish  water.  —  The  irrigation  pro- 
posed by  the  Italian  Royal  Commission  of  Irrigation  is  dangerous  to  the 
soil  because  it  tends  to  form  absorption  compounds  of  sodium.  This  dan- 
ger might  be  avoided  if  gypsum  be  added,  because  calcium  sulphate  (gyp- 
sum), made  more  soluble  by  the  presence  of  sodium  salts,  prevents  the 
formation  of  sodium  absorption  compounds.  If  salt  soil  mixed  with  gyp- 
sum is  washed  with  fresh  water,  sodium  is  not  formed. 

Nature  o*  the  colloids  concerned  in  the  formation  of  sodium. 
—  The  whole  of  the  mineral  colloid  does  not  take  part  in  this  process  : 
only  the  colloids  of  a  zeolitic  type  capable  of  absorbing  by  double  decom- 
position. It  the  zeolitoids  are  subjected  to  a  treatment  which  changes  thom 
into  compounds  incapable  of  absorbing  by  double  decomposition  the  pro- 
duction of  sodium  is  reduced  to  a  minimum.  The  "  chabasitic  "  type  (similar 
to  chabasite)  of  zeolitoid  which  corresponds  in  structure  to  a  silico-alu- 
uiinate,  is  the  one  which  takes  the  most  active  part  in  the  formation  of 
sodium  1>«  cause,  in  this  type,  the  substitution  ol  the  metal  is  very  rapid  and 
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dissociation  easier.     In  the  "  natrolitic  "  type  (similar  to  natrolite)  with 
;a  structure  corresponding  to  that  of  a  double  silicate,  the  substitution  of 
the  metal  is  very  slow  and  dissociation  more  difficult.     On  the  other  hand 
|  organic  -compounds  are  also  concerned  in  the  formation  of  sodium  in  the 
[soil,  this  formation  being  decreased  by  the  destruction  of  the  organic  mat- 
ter of  the  soil.     The  most  important  of  these  compounds  are  the  humines 
and   ulmines   which,   like   the   zeolitoids,   absorb   by   double   decolla- 
tion.    Humic  and  ulmic  acids  are,  however,  not  concerned;  they  act  like 
the  mineral  compounds  which  can  no  longer  absorb  by  double  decomposi- 
tion but  can  only  form  salts  with  free  bases. 

156  -  Inorganic  Composition  of  a  Peat  and  of  the  Plant  from  Which  it  was  Formed, 

in  Florida,  U.  S.  A.  —Miller,  C.  F-.,  in  the  Journal  of  Agricultural  Research,  Vol.  XIII, 
No.  12,  pp.  605-609.  Washington,  June  17,  1918. 

The  chemical  composition  of  peat  and  that  of  the  plants  from  which 
it  is  derived  have  rarely  been  compared.  The  author  examined  a  Florida 
peat  and  saw  grass  (Cladium  effusum)  from  which  it  was  formed.  Admit- 
ting the  silica  content  to  remain  constant  during  the  transformation  of  the 
plant  into  peat,  it  may  be  assumed  that  7  parts  of  the  plant  give  1  part  of 
peat,  the  losses  in  mineral  constituents  being  respectively:  — ■  12  %  of  iron 
and  aluminium,  24  %  of  calcium,  41  %  of  magnesium,  96%  of  potassium, 
84  %  of  sodium,  70  %  of  phosphoric  acid,  33  %  of  nitrogen.  Compared  with 
these  the  losses  occurring  during  the  transformation  of  granite  and  limestone 
into  arable  land  are  : —  greater  for  ferric  oxide,  aluminium,  calcium  and 
magnesium,  less  for  potassium,  about  equal  for  sodium,  nil  for    nitrogen. 

157  -  Availability  of  Potash  in  Some  Common  Soil  forming  Minerals  and  Effect  of 
Lime  upon  Potash  Absorption  by  Different  Crops.  — -  plummer,  j.  k.,  in  the  journal 
>  1  Agricultural  Research,  Vol.  XIV,  No.  8,  pp.  297-315  +  10  Tab'es  +  1  Plate  +  1  Figs. 
+  Bibliography  of  14  Publications.  Washington,  August  id,  1918. 

The  data  on  the  availability  of  potash  in  the  common  soil-forming 
minerals  are  contradictory,  having  been  obtained  in  part  from  treatment 
with  weak  solvents  and  in  part  from  an  optical  examination  of  these  miner- 
als after  many  years  of  weathering.  The  only  four  minerals  containing 
potash  in  the  fine  sand  and  silt  of  the  United  States'  soils  are  biotite,  mus- 
covite,  orthoclase  and  microcline.  These  differ  little  as  regards  the  solu- 
bility of  their  potash  in  fresh  water,  but  biotite  and  muscovite  give  up  much 
,  more  of  their  potash  to  carbonic  acid  solutions  than  do  orthoclase  or  inicro- 
cline.  Lime  as  calcium  bicarbonate  dots  not  increase  the  solubility  oi  the 
potash  in  any  of  these  minerals. 

Pot  experiments  showed  oats,  soybean,  rye  and  cowpea  to  al 
different  amounts  of  potash  from  these  minerals.    For  example,  the  in. 
in  the  dry  matter  of  oats  after  the  addition  of  biotite  is  four  times  thai 
produced  by  microcline  and  66  %  as  much  as  that  produced  by  potassit 
sulphate.     Muscovite  gives  nearly  twice  as  much  dry  matter  asortho< 
Similar  results  were  obtained  with  rye.     Precipitated  calcium  carb 
alone  did  not  appreciably  increase  the  dry  matter  or  the  potash  ren 
from  the  soil  by  oats  and  rye.     When  this  calcium  carbonate  was  r 
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conjunction  with  biotite  the  dry  matter  of  the  soybean  was  increased  by 
about  33  %  ;  when  applied  with  niuscovite  it  caused  a  larger  increase  of 
growth  than  when  applied  with  orthoclase  or  microcline. 

Iyime  caused  soybeans  and  cowpeas  to  extract  more  potash  from  soils 
treated  with  potassium  sulphate,  biotite  and  niuscovite.  This  may  b2 
attributed  to  the  formation  in  the  soil  of  conditions  more  favourable  to 
plant  growth,  and  not  necessarily  to  the  solubility  of  the  potash.  The 
addition  of  lime  did  not  appear  to  increase  the  solubility  of  the  potash 
(in  N/5  nitric  acid)  in  soils  to  which  the  minerals  had  been  added. 

After  two  years'  cropping,  N/5  nitric  acid  removed  more  potash  from 
the  pots  which  had  been  treated  with  biotite  and  niuscovite  than  from  the 
control  pots,  whereas  no  difference  was  observed  where  orthoclase  and  mi- 
crocline had  been  added. 

158  -The  Inversion  of  Cane  Sugar  by  Soils  and  Allied  Substances  and  the  Nature  of 

Soil  Acidity.  —  Rice,  F.  E.  and  Osugi,  S.,  hi  Soil  Science,  Vol.  V,  N*o.  5;  pp.  333-358 
+  Bibliography  of  105  Publications.     Baltimore,  May,  1918. 

Early  investigators  into  the  inversion  of  saccharose  attributed  it  to  the 
catalysing  action  of  the  hydrogen  ions  exclusive  of  any  other  inorganic  sub- 
stance. I^ater  Tacke,  Suchting  and  Haxley  showed  it  might  be  caused 
also  by  the  soil,  the  organic  matter  of  which  was  the  principal  factor.  The 
authors  show  that  inversion  must  also  be  attributed  largely  to  the  mineral 
constituents  of  the  soil.  There  is  no  doubt  that  inversion  caused  by  soil 
is  due  to  acid  which  may  be  present  in  four  different  forms  : — 

1)  Some  soils  may  contain  a  small  quantity  of  acid  soluble  in  sugar 
solutions.  The  greater  part  of  the  acid  is,  however,  bound  to  the  soil  part- 
icles in  the  following  two  forms : — 

2)  Acids  in  themselves  easily  soluble  but  strongly  adsorbed  on  the 
surface  of  the  soil  particles. 

3)  Insoluble  acid,  such  as  silicic  acid. 

4)  There  may  be  in  the  soil  solution  a  small  quantity  of  a  neutral 
salt  which  may  be  broken  down  by  the  action  of  the  soil  mass  so  that,  the 
base  being  more  strongly  adsorbed  than  the  acid,  this  is  left  free  to  invert 
the  saccharose. 

The  following  observations  prove  the  inverting  action  of  soil  to  be 
due  to  insoluble  acids :  — 

1)  Many  soils  invert  saccharose  in  a  solution  which  remains  neutral 
during  contact,  or  sometimes  becomes  alkaline.     A  soil  which  has  been  made 
to  adsorb  a  base  and  then  digested  with  a  saccharose  solution  may  show  in- 
verting action  and  also  give  up  sufficient  base  to  the  solution  to  make  it  I 
alkaline. 

2)  Aqueous  soil  extracts  have  little,  or  no  inverting  power. 

in  a  sugar  solution  placed  in  contact  with  a  .soil,  inversion  does 
not  continue  after  the  soil  has  been  removed. 

I)  Inversion  increases  with  the  amount  of  soil  in  contact  with  the 
sugar  solution  when  there  is  no  measurable  change  in  the  hydrogen  ion 
concentration  of  the  solution. 
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5)  Inversion  is  stronger  if  the  soil  is  shaken  with  a  sugar  solution 
than  if  the  mixture  is  allowed  to  stand. 

6)  Prolonged  and  repeated  extractions  of  soil  with  water  and  sugar 
solutions  do  not  decrease  their  inverting  power. 

Fullers'  earth,  cotton,  charcoal,  and  other  substances  to  which  an  ac- 
tion similar  to  that  of  acid  soils  has  been  attributed  do  not  invert  cane 
sugar.  Certain  soluble  acids  so  strongly  adsorbed  by  solids  that  they  can  no 
longer  be  removed  in  measurable  quantity  by  washing  can  yet  invert 
sugar.  Certain  powdered  silicates  may  show  inverting  power  when  their 
aqueous  extract  is  treated  with  a  direct  current ;  their  base  is  split  off, 
dissolves,  and  accumulates  at  the  cathode,  the  insoluble  silicic  acid  remain- 
ing with  the  mass  in  suspension.  Acidity  increases  in  soils  thus  treated. 
Contrary  to  the  conclusions  of  previous  workers,  the  hydrates  of  lead,  copper, 
bismuth,  aluminium,  iron  and  zinc  were  not  found  to  possess  inverting  power. 
Many  solids  which  have  no  inverting  power  when  alone  may,  when  in 
suspension  in  the  presence  of  a  neutral  salt,  show  inverting  power  due  to 
selective  adsorption  of  the  base  which  sets  free  a  small  quantity  of  acid. 

A  soil  is  generally  called  "  acid  "  when  its  infertility  may  be  cor- 
rected by  the  addition  of  a  base,  such  as  lime.  Many  factors  cause  this 
condition  in  soils,  the  presence  of  a  real  acid  being  only  one  of  them.  The 
methods  used  to  detect  or  determine  "  soil  acidity  "  do  not,  as  a  rule,  mea- 
sure the  acid  present  but  may  depend  on  many  properties  in  no  way  related 
to  acidity.  The  catalysing  power  of  a  soil,  shown  by  the  inversion  of 
saccharose  does,  however,  give  a  measure  of  the, acidity  of  the  soil.  The 
authors  believe  this  is  probably  the  only  true  basis  of  a  method  for  deter- 
mining acidity  bound  up  with  the  solid  phase  of  the  soil.  The  outlines  of 
such  a  method  are  given  :  —  5  or  10  gm.  of  the  soil  to  be  examined  +  50  cc. 
of  a  5  %  saccharose  solution  are  digested  over  the  hot  water  bath  at 
80  to  870  C.  for  1  Y2  to  3  hours.  The  sugar  in  the  nitrate  is  then  estimated 
by  the  titration  method  described  by  S.  W.  C01.E  in  his  book,  "  P/iysiolo 
gical  Chemistry  " ,  190S  edition,  p.  44. 
159  -  Influence  of  Soil  Reaction  on  the  Development  of  Nitrogen-fixing  Bacteria; 

Investigations  in  the  United  States.—  I.  Gainey,  P.  I,.,  Soil  Reaction  and  the  Growth 

of  AzotobacUr,  in  the  Journal  of  Agricultural  Research.    Vol.  XIV,  No.  7,  PP-  265-2 
Washington,  August  12,  1918.  —  II.  Fred,  E.  B.  and  Davenport,  A.,  Influence  of  Reac- 
tion on  Nitrogen-assimilating  Bacteria,  Ibid.,  Vol.     XIV,  No.  8,  pp.  31/-336  +  1    Vn 
+    Bibliography   on  26    Publications.     Washington.    August    10,    101H. 

I.  _  in  74  water  cultures  of  Azotobacter  chroococcum,  prepared  by  in- 
oculating a  nutrient  solution  with  suspensions  of  various  soils  were  detei 
mined,  after  three  weeks'  incubation,  the  development  of  the  bacteria  and  I  he 
nitrogen  fixation    The  hydrogen  ion  concentration  (PH)  (1).   1.  e.  the  re 
tion,  of  the  soils  used  was  also  determined.     This  reaction  gave   in 


(1)  This  index,  used  merely  to  simplify,  mdly  means  thai  the  hydrogen  Ion  concer, 

tion  of   the  aqueous   extract   is   equal    to  ^5  or  to  io*». which  com    ponds  t. 

reaction.     Perfect  neutrality  is  expressed  by  the  index  ;,  alkalinity  by  figttl 
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portant  results  : —  All  the  soils  containing  no  Azotobadcr,  except  three, 
gave  a  PH  equal  to  or  below  5.9.  All  the  soils  containing  Azotobadcr,  except 
three,  gave  a  PH  of  6.0  or  more.    The  averages  obtained  were,  for  the  first : 

—  PH  =  5.71,   nitrogen  fixed  per  culture,   3.88   mgm  ;   for  the   second  : 

—  PH  =  6.78  nitrogen  fixed  per  culture,  8. 1 1  mgm.  The  reactions  were  de- 
termined in  soils  kept  from  7  to  10  months  which,  according  to  (^n.LKsrir, 
may  cause  variations  in  the  soil  conditions. 

The  author  does  not  pretend  that  the  maximum  acidity  tolerated  1  »y 
Azotobader  is  necessarily  represented  by  a  PH  of  6.  Experiments  now  in 
progress  enable  him  to  state  that  this  bacterium  does  not  exist  in  the  active- 
state  in  soils  the  hydrogen  ion  concentration  of  which  exceeds  a  limit  which 
he  hopes  to  be  able  to  define.  He  is  also  studying  this  phenomenon  in 
connection  with  other  soil  bacteria. 

IT.  —  Many  investigations  have  shown  soil  reaction  to  have  an  im- 
portant effect  on  the  growth  of  l,eguminosae  and  the  bacteria  of  their  root 
nodules,  and  the  effect  of  acidity  or  alkalinity  on  both  has  been  observed  in  a 
general  way  without  obtaining  exact  information  on  the  reaction  favouring 
the  growth  of  the  bacteria  without  the  host  plant. 

To  solve  this  problem  the  author  studied  the  action  of  21  varieties 
of  Rhizobium  leguminosarum  from  different  Iyegumincsae,  and  2  varieties 
of  Azotobader  with  respect  to  acids  and  alkalies.  Numerous  parallel  cul- 
tures of  these  bacteria  were  made  by  inoculating  them  into  50  cc.  of  a  man- 
nitol  solution  in  a  200  cc.  capacity  Brlenmeyer  flask,  modifying  the  reac- 
tion of  the  medium  by  the  addition  of  sulphuric  acid  or  caustic  soda.  After 
incubation  during  one  month  at  28°C.  the  number  of  bacteria  was  de- 
termined by  plate  counts,  microscopic  preparations  and  maimitol-. 
inoculations.  In  addition  to  the  total  acidity  or  alkalinity,  the  hydrogen 
ion  concentration  was  determined  colorimetricalfy. 

Results.  —  The  action  of  Rhizobium  and  Azotobadcr  with  respect  to 
small  quantities  of  acid  or  alkali  depends  on  many  factors,  but  chiefly  on 
the  nature  of  the  medium  and  the  dissociation  of  the  acid  or  alkali.  All 
the  results  showed  that  Rhizobium,  no  matter  what  its  origin,  does  no1  live 
long  in  a  medium  the  reaction  of  which  prevents  its  reproduction.  On  the 
whole,  the  21  varieties  of  Rhizobium  used  had  similar  cultural  characters, 
the  greatest  difference  being  that  some  varieties  grew  more  rapidly  than 
others.  In  ordinary  culture  media  Rhizobium  showed  ao  peculiai  growth 
characteristic. 

The  addition  of  sulphuric  acid  to  the  culture  soluti<  as  proved  much 
mon  injurious  to  bacteria  from  alfalfa  than  to  those  from  lupin.  In  other 
wordr,  nodule  bacteria  from  different  plants  behave  differently  towards 
aeid.     They  may  be  divided  into  five  groups  according  to  the  "  critical 


acidity  by  fi  ures  below  79  a  decri     1    in  the  index  showing  an  increase  in  the  1  nion 

corn  enti  ceo!  which  in  the  free  state  determines  tin  acidity  of  the  medium. 

This  is  called  '  Sorbnskn's  index  '  .  in  1 >,  this  worker  proposed  tous<  iti  >an  index 

(ii    the  reaction  of  solution,     it  is  usually  represented  by  one  ol   tit.  b        i'1(.  Pn,o\ 

PH.  — Cf.  McCxi  1/  Chemistry  of  Vital  Phenomena,  Princcl 
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point  "  or  degree  of  acidity  intermediate  to  that  allowing  growth 
that  inhibiting  it : — 

i)  Critical  point  rH  =  4-9  Alfalfa  and  sweet  clover. 

2)  "  *       Fh  =  4-7  Garden  pea,  field  pen,  and  vetch. 

3)  "       pH  ==  4-2  Red  clover  and  common  beans. 

4)  "  "      rH  =  3-3  Soybeans  and  velvet  beans. 

5)  »  "'       TH  =--  3-i5  lupins. 

It  is  thus  seen  that  alfalfa  bacteria  are  the  most  sensitive  to    acidity 
and  lupin  bacteria  the  least  sensitive. 

160  -  Effect  of  Nitrifying  Bacteria    on  the  Solubility  of  Tricalcium  Phosphate. - 

Keller,  W.    P.,   in   the  Journal  of  Agricultural   Research,  Vol.  XII,  No.  io,  pp. 
683  +  Bibliography  of  9  Publications.     Washington,  March  it,  tqiS. 

According  to  Hopkins  and  Whiting,  the  nitrites  formed  in  soil  by 
nitrifying  bacteria  (Nitrowmonas  sp.)  are  of  great  importance  in  the  dissolv- 
ing of  calcium  phosphate  in  soil.  Davenport  holds  that  the  importance  of 
such  bacteria  as  agents  in  dissolving  tri-calcium  phosphate  is  equal  to  that 
of  bacteria  of  Iyeguminosae  in  the  fixation  of  nitrogen.  Since  the  forma- 
tion of  nitrous  acid  is  a  necessary  stage  in  the  process  of  nitrification  the 
author  studied  this  phenomenon  in  soil  and  sard  cultures  by  observing 
the  formation  of  nitrates  and  the  solubility  of  the  calcium  end  phosphoric 
acid  in  water,  as  indices  of  the  biochemical  activity  of  the  nitrifying  bac- 
teria. For  the  soil  cultures  was  used  a  sandy  loam  of  granitic  origin  con- 
taining 25  millionths  of  soluble  calcium  and  17  millionths  of  soluble  phos- 
phoric acid. 

Results.  —  The  addition  of  tri-calcium  phosphate  slightly  increased 
the  solubility  of  these  constituents  whereas  the  addition  of  ammonium  sul- 
phate immediately  raised  the  content  of  soluble  calcium  to  90  millionth';. 
This  ammonium  sulphate  nitrifies  fairly  rapidly,  with  the  result  that  the 
calcium  content  eventually  exceeded  200  millionths.     The  nitrification  of 
the  ammonium  sulphate  in  the  presence  of  calcium  carbonate  did  not  in- 
crease the  solubility  of  the  soil  phosphates  or  of  the  tri-calcium  phosphate 
added,  whereas,  in  the  absence  of  calcium  carbonate,  0.156  lb.  were  dissolv 
ed  for  every  pound  of  nitrogen  oxidised.     This  quantity  is  much  less  than 
that  found  by  Hopkins  and  Whiting  in  water  cultures  of  nitrifying  ! 
teria  containing  ammonium  sulphate  and  tri-calcium  phosphate.      Tin 
workers  found  that   2  lb.  were  dissolved  for   every  pound   of  nitro 
oxidised.     In  soil  the  acid  formed  seems  to  decompose  the  carbonate  rather 
than  the  calcium  phosphate. 

Conclusions  — These  cultural  experiments  show  that,  in  both  sandy 
loam  and  silicious  sand,  the  nitrification  of  the  organic  nitrogen  (e.  g.  dried 
blood)  does  not  increase  the  solubility  of  tri-calcium  .phosphate  undei  field 
conditions  favourable  to  the  growth  of  the  cultures.  It  is,  however,  | 
sible  that  nitrification  of  ammonium  sulphate  causes  the  solution  of  small 
quantities  of  tri-calcium  phosphate  in  soils  poor  in  lime.  Although  nitrify 
ing  bacteria  may  dissolve  tri-calcium  phosphate  undei  given  conditions, 
they  are  not  powerful  agents.     These  conclusions  musl  no1  be  interpreted 
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as  being  opposed  to  the  use  of  crude  rock  phosphate  as  a  fertiliser.  Although 
the  means  by  which  tri-calcium  phosphate  is  made  soluble  in  soil  have  not 
3^et  been  definitely  determined,  there  is  no  doubt  that,  in  many  districts, 
crude  phosphate  has  a  beneficial  effect  on  the  crops. 

161  -  The  Production  of  Carbon  Dioxide  by  Moulds  Inoculated  into  Sterile  Soil; 

Experiments  in  Java.  —  Potter,  R.  S.  and  Snyder,  R.  S.,  in  Soil  Science,  Vol.  V,  No.  5, 
PP-  359-375+4  Figs.4-1  Table+Bib'.iography  of  4  Publications.     Baltimore,  May,  iqi8. 

Typical  soil  moulds  were  inoculated  into  sterilised  clay  loam.  They 
grew  with  a  vigour  almost  equal  to  that  produced  by  inoculation  with  the 
whole  soil  flora  in  soil  emulsions.  Growth  was  measured  by  the  evolution 
of  carbon  dioxide.  It  was  also  found  that  the  lime  of  the  soil  had  no  effect 
on  the  growth  of  the  moulds.  The  soil  inoculated  was  sterilised  by  two 
methods.  By  the  first  the  soil  was  heated  for  3  %  hours  in  the  autoclave 
three  successive  times  at  intervals  of  48  hours.  This  treatment  increased 
the  content  in  nitric,  ammoniacal  and  soluble  non-protein  nitrogen.  By  the 
second  method  the  soil  was  heated  to  99°C  in  a  steam  current  for  1  hour  and 
40  minutes  six  times  successively  every  other  day.  This  method  increased 
the  content  in  ammoniacal  and  soluble  non-protein  nitrogen,  but  decreased 
the  nitric  nitrogen  content.  The  moulds  caused  a  decrease  in  nitric 
nitrogen  in  every  case  and  in  soluble  non-protein  nitrogen  in  nearly  every 
case.     The  ammoniacal  nitrogen  content  hardly  varied. 

These  investigations,  made  with  Mucor,  RJiizopus,  Aspergillus  nicer,. 
Trichoderma,  Chactomimn,  as  well  as  with  soil  emulsions,  give  no  definite 
solution  of  the  problem  of  the  activity  of  moulds  in  normal  soils.  The  fact 
that,  in  nearly  every  case,  carbon  dioxide  is  set  free  in  sterilised  soils  in- 
oculated with  moulds  or  soil  emulsions  does,  however,  seem  to  show  that 
moulds  are  active. 

162  -  The  Relative  "Rawness"  of  Some  Humid  Subsoils,  in  Minnesota,  U.  S.  A. 

—  Harmer,    P.   M.,   in    Soil  Science,    Vol.  V,  No.  5,  pp.  393-401  +  1   Fig.  +  1   Plate 
+  Bib  iography  of  4  Publications.     Baltimore,  May,  iqi8. 

The  vegetation  experiments  described  were  undertaken  to  determine 
whether  the  subsoil  of  humid  districts  are  really  "  raw  "  (infertile),  as  is 
usually  admitted,  unlike  the  subsoil  of  arid  districts,  which  HiLGARD  con- 
sidered productive.  From  seven  Minnesota  glacial  soils  (three  prairies 
with  very  calcareous  subsoil,  and  four  forests  with  slightly  calcareous  sub- 
soil) were  taken  samples  of  soil  to  depth  of  ' ',  ft.  and  subsoil  at  a  depth  of  3  ft. 
This  soil  was  placed  in  galvanised  iron  pots  and  kept  in  a  greenhouse,  where, 
alfalfa  plants  with  nodules  adhering  to  the  roots  were  planted  in  them.  The 
plants  were  weighed  and  the  results  obtained  compared. 

Results.  -  Two  of  the  forest  subsoils,  poor  in  lime,  were  as  productive 
as  the  two  corresponding  soils  and  five  other  soils.  In  the  five  other  sub- 
soils (2  forest  and  3  prairie)  the  alfalfa  yield  was  only  ' /,.  to  '  ._,  of  that  ob- 
tained in  the  corresponding  soils.  In  the  two  fertile  subsoils  the  nitrogen 
content  was  not  higher  than  in  the  five  infertile  subsoils. 

Conclusions.  —  In  Minnesota  State,  where  the  soil  is  humid,  some  of 
the  glacial  subsoils  produce  alfalfa  as  well  as  the  soils,  if  inoculation  is  as- 
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sured.     Other  subsoils  are  quite  unproductive  though  the  cause  can  be 
attributed  to  neither  a  low  nitrogen  content  nor  lack  of  carbonati 

163  -  Chemical  Criteria,  Crop  Production  and  Physical  Classification  in    Two  Soil 

Classes,   in  California,   U.  S.  A.  —  Burd,  J.  S .,  in   Soil  Science,  Vol  V,    No.  5,  pp. 
405-419  -f-  Bibliography  of  8  Publications.     Baltimore,  May,  iqi8. 

Fourteen  soils,  6  silty  clay  loams  and  8  fine  sandy  loams  were  subject- 
ed to  a)  mechanical  analysis,  b)  chemical  analysis  by  different  methods 
(complete  or  fusion  with  alkalis,  extraction  with  hydrochloric  acid  [sp. 
gr.  1.115],  extraction  with  1  %  citric  acid,  and  extraction  with  water), 
0)  cultural  experiments  under  controlled  conditions.  The  relation  between 
the  analytical  results  and  the  productivity  of  the  soils  was  then  determined. 

Conclusions.  —  Water  extraction  and,  to  a  lesser  extent  1  %  citric 
acid  extraction  gave  data  agreeing  generally  with  the  productivity  of  soil. 
Complete  chemical  analysis  and  hydrochloric  acid  extraction  do  not  give 
a  measure  of  the  present  productivity  of  a  soil  or  of  the  probable  duration 
of  this  productivity  except  in  the  case  of  very  silicious  soils. 

Different  soils  of  the  same  physical  type  differed  so  much  in  the  com- 
position of  their  water  extracts  and  in  the  yield  of  the  plant  tested  (barley) 
that  physical  classification  alone  cannot  be  considered  an  adequate  means 
of  determining  the  probable  productivity  of  the  soils  or  their  fertiliser  re- 
quirement. It  can  only  be  used  to  determine  the  general  methods  of  me- 
chanical treatment.  If  physical  classification  is  to  be  of  real  use  it  must 
be  completed  by  data  on  the  growth  of  the  preceding  crops,  or,  better  still, 
by  the  application  of  chemical  and  biological  criteria  to  each  soil.  These 
criteria  should  be  the  most  important  factors  in  every  thorough  study  of 
the  soils  unless  the  soils  examined  differ  widely  in  physical  and  chemical 
composition. 

164  -  "Red  Soil"  and  "Grey  Soi]"  cf  Indo-China  and  their  Suitability  to  the  Cultiva- 
tion Of  Rubber.  —  See  No.  205  of  this.  Review. 

165  -  Turnout  in  High  Velocity  Canal,  in  Utah, U.S.  A.-^ytel,  j.  i,.,iu  Engineering 

News  Record,  Vol.  I,XXXI,  No.  12,  pp.  545-546  +  9  Figs.     New  York,  September,  19, 
1918. 

A  description  is  given  of  the  method  adopted  by  the  U.  S.  Reclama- 
tion Service  in  Utah  to  divert  water  from  a  high  velocity  canal  into  a 
lateral  canal  without  affecting  the  flow  appreciably.  The  canal  from  which 
the  water  is  diverted  is  itself  one  of  several  laterals  of  a  large  irrigation  can- 
al supplving  about  65  miles  of  laterals  and  sublaterals.  Many  of  these 
canals  are  built  on  steep  slopes,  and  the  one  from  which  the  water  is  dtt 
ed  has  a  velocity  of  from  15  to  30  it.  per  second. 

The  means  adopted  to  divert  the  water  without  disturbing  the  flo* 
are  shown  in  the  figure.     The  slopes  AB  and  CD  of  the  first .  and. lined  *  .1 
reinforced  concrete,  are  not  continuous,  so  that  the  wale,  ,u  n  ing  between 
XY  is  held  there  and  continues  its  flow  without  disturbance.     I  a  tn 
torn  of  the  canal  is  a  rectangular  opening  through  which  the  «  atei 
to  the  lateral  Y.     The  passage  of  the  water  is  adjusted  by >* t  valve  E 
trolled  by  a  flv  wheel  F.    This  arrangement  of  the  slopes  Ah  and 
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vents  splashing  or  unusual  movement  in  any  place.  Turnouts  of  this  type 
have  been  used  for  several  irrigation  seasons  and  have  always  given  ex- 
cellent results  at  any  stage  of  flow  of  the  lateral. 
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166  -  New    Expemnents    on    the    Use  of  Electricity  in  Agriculture  in  Argentina. 
—  Levyt.ier,  H.  INT..  in  Le Ginie Rural,  Year  XT.  No.  86-87,  V    T^-     Paris,  1918. 

A  series  of  investigations  lead  the  author  to  study  the  use  of  barbed 
wire  or  artificial  bramble  as  earthing  for  lightning  conductors  and  anti- 
hail  apparatuses.  The  results,  which  were  in  perfect  agreement,  bore  on  the 
study  of  oscillating  electric  discharges.  From  1911  to  1912  the  author 
undertook  in  the  province  of  Mendoza,  Argentina,  very  successful  experi- 
ments on  the  use  of  electricity  with  anti-hail  apparatuses  which  had  to  be 
stopped  for  financial  reasons.  He,  however,  continued  his  investigation! 
and  made  tests  of  the  diffusion  in  vegetable  mould  by  artificial  bramble  oi 
very  weak,  but  very  frequent  oscillating  discharges  derived  from  a  varia- 
tion of  the  electric  charge  of  the  atmosphere  immediately  above  the  crops. 

In  November,  1917,  the  author  installed  an  electro-cultural  device  in  a 
maize  field  at  Maximo  Paz.  The  held  chosen,  328  ft.  X  262  ]  ■_.  ft.,  was  di- 
vided into  two  parts,  one  197  X  262  )■■>  ft.,  the  other  i;i  262  ]•_>  ft.,  used 
as  a  control.  The  air  and  light  conditions  were  the  same  over  the  whole 
field.  To  test  thoroughly  the  fertilising  action  of  the  points  in  the  soil  the 
experimental  field  was  divided  into  three  plots.  Plot  1  received  the  elec- 
tricity from  small  brushes  on  wooden  poles  7  '  ■_>  ft.  high  and  distributed  it 
to  barbed  wire  placed  at  4  inches  below  the  soil  throughout  the  j(>_>  J4  it- 
of  tie  plot.  Plots  2  and  3  had,  on  the  contrary,  artificial  bramble  on  the 
top  of  the  poles  and  6  '  £  ft.  earthings  on  either  side  of  each. 

Results.  Plot  1  :  925.8  lb.  of  grain  (maize)  ;  Plot  2,  775.(1  ;  Plot  ;,. 
705. j  ;  Control  plots  4  and  5,  484.9  lb.  As  compared  with  the  control  the 
increases  were,  therefore,  87  ',',,.  56  ",,  and  47  ",,,  i.  e.  an  average  oi  63.4  ",  . 

11  seems,  Then  fore,  clear  that  tin.  electricity  diffused  through  the  soil 
the  principal  factor  in  these  inci  .     The  maize  stems  were 

higlei  and  much  stronger.  These  tests  confirm  the  author's  hypothesises 


I  I6S-I6K 


MANURES    AND    MANURING  :-- 


to  the  value  of  artificial  bramble  as  earthings  for  lightening  conductors; 
their  use  would  protect  the  houses  and  even  the  movables,  in  the  country.' 
These  experiments  show  the  possibility  of  protecting  from  hail  large  dis- 
tricts which  suffer  greatly  from  it,  at  (in  normal  times)  a  relatively  small 
cost. 

167  -  Clean  Weeding  in  Rubber  Plantations.  —  See  No.  205  of  this  Review. 

168  -Goat's  Rue  as  Green  Manure  and  Fodder  Piant  — I,a  m\kca,  i-\,  in  LeStazion  i 

Spsrimentali  ■  ra       italiane,  Vol.  1,1,  Pt.  3-6,  pp.  167-191  +  Bib  iography  oi    jo  Pub       - 
tion=.  Mori*  iip.   tot  8. 

A  few  years  ago  the  author  drew  the  attention  of  farmers  in  the  south 
of  Italy  to  goat's  rue  {Galega  officinalis),  an  excellent  Leguminous  plant, 
for  use  as  green  manure.  It  grows  rapidly  and,  unlike  other  I/eguminosae, 
may  be  grown  consecutive  years.  In  many  parts  of  the  south  the  free 
pasturing  of  animals  after  the  wheat  harvest  makes  a  larger  cultivation  of 
green  manure  crops  difficult.  Goat's  rue,  which  stock  do  not  like,  may  be 
advantageously  sown  in  wheat  fields  and  is  very  beneficial  to  the  soil. 
The  fertility  of  the  lower  Liri  valley,  especially  in  Aquinate  is  clue  to  this 
practice,  which  is  very  ancient  there.  It  might  also  be  introduced  into 
Tavoliera  of  Apulia,  Calabria,  and  Sicily. 

This  plant  may  be  sown  in  autumn  or  spring  at  the  rate  of  13  to  18  lb. 
per  acre,  after  hoeing.  After  the  first  summer-autumn  rains,  after  the  har- 
vest, it  grows  and,  before  winter,  is  from  24  to  31  inches  high,  forming  a 
regular  carpet  which  is  easy  to  plough  under.  At  the  first  autumn  frosts  the 
abund-  ant  green  part  of  the  plant  dries  up  and  decays  on  the  moist  soil. 
In  view  of  the  increasing  need  of  a  greater  production  of  fodder  crops,  the 
author  asks  whether  it  would  not  be  possible  to  use  it  as  fodder. 

Before  goat's  rue  is  fully  developed,  and  especially  when  mixed  with 
other  fodder,  it  is  accepted  by  animals,  but  when  fully  grown  or  in  flower, 
i.  e.  when  the  green  parts  have  acquired  their  characteristic  bitter  taste,  it 
is  invariably  refused  by  cattle,  sheep  and  horses.  BlanCHARD,  Moussu, 
and  S.  BiEUvR  have  shown  that  goat's  rue  has  caused  numerous  cases  of 
poisoning  followed  by  death  in  sheep.  In  1898-1899,  Prof.  Pasquai,  rNigrew 
goat's  rue  in  the  Forli,  Romagna,  district  and  made  different  fertilising  U  sts 
with  it.  He  obtained  very  high  yields  (13.9  tons  of  grass  per  acre  in  2 
crops  a  year),  and  observed  that,  as  a  result  of  cultivation,  the  rough- 
ness of  the  plant  and  its  bitter  taste  had  disappeared  and  that  it  1 
much  relished  by  cattle,  sheep  and  horses.  This  shows  the  possibility  oi 
obtaining  by  cultivation  improved  varieties  without  the  hitter  flavour. 

Ensilaged  goat's  rue  is  accepted  by  sheep  and  gives  rise  to  no  disorders. 

169  -  The  Storage  of  Sulphate  of  Ammonia  on  Farms.  - 

Apiculture,  Vol.  XXV,  No.   6,  pp.   703-705.     '/"  •'  ■"•   s  P     "  ;' 
Ammonium  sulphate  may  be  preserved  in  sacks  or  loose  m  a  heap.     In 
either  case  the  building  in  which  it  is  stored  should  be  dry  fcnd  free  from 
dampness.     When  kept  in  sacks  they  should    be  piled  on  a  platform  roi 
about  6in.  from  the  ground  so  that  the  air  can  circulate  freely.    Snouldl 
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be  any  difficulty  in  constructing  a  platform  the  sacks  should  be  piled  on 
one  or  more  layers  of  hurdles.  Before  building  the  platform  the  floor  should 
be  covered  to  a  depth  of  about  3  in.,  with  a  dry  substance  winch  will  absorb 
any  moisture  which  may  drain  off  from  the  sacks. The  best  substances  for 
this  purpose  under  ordinary  conditions  are  castor  meal,  rape  meal  or  raw 
bone  meal  as  they  can  afterwards  be  used  as  fertilisers.  If  these  substan- 
ces are  too  expensive,  as  at  the  present  time,  dry  earth,  sand,  peat  moss, 
or  sawdust  may  be  used.  It  is  not  advisable  to  use  superphosphate,  and 
on  no  account  should  chalk,  lime,  or  basic  slag  be  used  as  they  set  free 
the  ammonia.  If  free  from  all  dampness  ammonium  sulphate  keeps  very 
well  without  losing  any  of  its  fertilising  power.  Farmers  should,  wherever 
possible,  purchase  "  neutral  "  ammonium  sulphate  (containing  less  than 
°-°25  %  or  Iree  acid)  because  this  quality  does  not  rot  the  bags  as  do  those 
containing  more  free  acid.  It  is  for  this  reason  that  many  fanners  empty 
the  sacks  as  soon  as  they  receive  them  and  keep  the  fertiliser  in  heaps. 

This  second  method  calls  for  the  same  precautions  as  the  first. 

If  the  ammonium  sulphate  is  lumpy,  it  should  be  broken  up  and  passed 
through  a  %  in.  riddle  before  use.  "Neutral"  ammonium  sulphate  does 
not  cake,  but  remains  free,  like  sand. 

170  -  Ammonico-potassic  Nitrate,  a  New  Fertiliser  for  Sugar  Beets.—  Hoffmann, 
M.,in  Die  Deutsche  Zuckerindwstrie,  Vol.  XLIII,  No.  19,  pp.  1. 10-150.  Berlin,  Maw   1018. 

Since  1917  experiments  have  been  made  in  Germany  on  small  plots, 
n  the  use,  as  a  fertiliser  for  beets,  of  ammonic-potassic  nitrate,  obtained 
at  the"  Badische  Anilin-  und  Sodafabrik  "  by  treatment  and  double  decom- 
position of  ammonium  nitrate  with  potassium  chloride.  The  fertiliser,  also 
known  as  "  mixed  salt  "  ("  Mischsalz"),  is  granular,  brownish-grey,  spreads 
easily,  and  contains  13  %  of  nitrogen,  25  %  of  potassium,  3  to  4  %  of 
water,  and  27  to  30  %  of  chlorine. 

This  compound  may  be  safely  used  as  a  fertiliser.  It  is  preferable  to 
ammonium  sulphate  as  it  spreads  more  evenly,  absorbs  less  moisture, 
and  is  less  explosive.  Experiments  made  by  Prof.  SchnKidkwind  on 
beets  in  the  sandy  loam  of  the  Lauchstadt  Experiment  Station,  showed  the 
value  of  the  new  fertiliser  to  be  exactly  equal  to  an  equivalent  quantity  of 
sodium  nitrate.  The  makers  also  intend  putting  on  the  market  ammonico- 
sodium  nitrate.  The  ammonium  chloride  put  on  the  German  market  in 
191S  contains  from  23  to  25  %  of  nitrogen  and  is  as  satisfactory  as  ammonium 
sulphate.  It  should,  however,  be  used  with  care  when  added  to  plants  sen- 
sitive to  chlorine. 

171  The  Use  of  Comnurcial  Bacterial  Cultures  for  Inoculating  L^guminosae. — 
I.  Fellers,  C.  R.,  Report  on  the  Examination  of  Commercial  Cultures  of  Legume- 
infecting  Bacteria,  in  Soil  Science,  Vol.  VI,  No.  1,  pp.  53-67+ Bibliography  of  io  Pub- 
lications. Baltimore,  luly,  k>t8.  — 11.  Noybs,  it.  a.  and  Cromer,  C.  O.,  Tests  of 
Commercial  Cultures  for  Legume  Inoculation,  Ibid.,  i>p.  69-77  [-Bibliography  oi  5  Pub 
lications. 

I.  Report  on  the  examination  of  commercial,  cultures  of 
legume-infecting  bacteria.  —  The  author  examined  32  official  and  20 
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unofficial  samples  of  these  cultures  to  determine  their  nature,  purity,  and 
value.  The  medium  used  for  the  microscopic  examination  consisted  of 
15  gm.  of  purified  agar  diluted  with  i-  litre  of  distilled  water  containing 
12  gm.  of  mannite,  2  gm.  of  mono-potassium  phosphate,  0.2  gin.  of 
magnesium  sulphate,  0.2  gin.  of  sodium  chloride,  0.1  gm.  of  calcium 
sulphate,  and  1  gm.  of  calcium  carbonate.  This  medium  proved  very 
satisfactory  for  microscopic  preparations  of  all  strains  of  B.  radicicola. 

Results.  —  The  general  condition  and  purity  of  the  official  samples 
were,  on  the  whole,  good  ;  only  two  were  classed  as  "  poor  "  and  four  as 
"  parthy  poor  ".  Soybeans  were  harder  to  inoculate  with  commercial 
cultures  than  most  of  the  other  Leguminosae  tested,  and  it  is  advisable  to 
inoculate  this  plant  with  soil  from  fields  in  which  it  has  previously  been 
grown.  Soil  or  muck  cultures  are  excellent  carriers  of  Leguminosae 
bacteria.  The  plate  test  gives  a  good  indication  of  the  infecting  capacity 
of  the  bacteria,  but  the  results  obtained  should  be  controlled  by  the  culti- 
vation of  Leguminosae,  and  the  examination  of  their  roots  for  character- 
istic nodules. 

IT.  —  Tests  of  commercial  cultures  for  legumf  inoculation.  — 
The  object  of  these  tests  was  :  —  1)  to  compare  the  efficiency  of  commercial 
bacterial  cidtures  with  that  of  soil  taken  from  fields  in  which  Legumino- 
sae are  grown,  each  seed  receiving  a  definite  proportion  of  either  the  com- 
mercial culture  or  the  bacteria  in  the  weight  of  soil  used  per  acre  ;  2)  to  com- 
pare the  effects  of  inoculation  with  1  lb.  of  soil  per  acre  and  those  of  in- 
oculation with  y2  lb.  of  soil  per  acre  ;  3)  to  determine  the  effect  of  fertilisa-" 
tion  on  inoculation. 

Results.  —  With  sweet  clover  commercial  bacterial  cultures  and  soil 
cultures  applied  in  equivalent  quantities  gave  satisfactory  and  identical 
results  (100  %  of  inoculation).  With  soybeans,  cowpeas  and  hairy  vetch, 
however,  neither  of  these  inoculation  methods  gave  good  results.  Double 
inoculation  (1  lb.  per  acre)  had  no  more  effect  than  simple  inoculation  ( ]  2 
lb.  per  acre) .  A  double  dose  of  commercial  bacterial  culture  applied  to  soy  - 
beans  in  a  greenhouse  gave  an  average  of  75  %  of  inoculation  as  compared 
with  20  %  in  the  controls.  Fertilisation  with  sodium  nitrate  tended  to 
decrease  the  percentage  of  inoculation.  To  obtain  satisfactory  inocula- 
tion larger  quantities  of  soil  or  commercial  bacterial  cultures  should  be 
used  than  was  the  case  in  the  experiments. 

172  -  Bamboos  and  their  Geographical  Distribution  in  Africa. -RrniRE.C.,  in  the 

Bulletin  de   la  Societi  Nat.   d'Acclimatation,  Year  I,XV,  No.   12,  pp.   370-372      Paris, 
December,  191 8. 

The  term  "African  continent"  excludes  the  large  islands  of  Madag 
car,  Bourbon,  Mauritius,  etc.,  which,  by  their  geological    and    botanica 
characteristics  belong  rather  to  Asia.   Of  the  500  species  of  bamboos  known 
Africa  only  possesses  very  few,  including  only  one  medium  sized  species 
compared  with  the  large  Asiatic  forms  ;  all  the  rest  are  small,  sometimes 
dwarf,  especially  in  the  genus  Puelia. 

The  most  important  species  is  the  ancient    Bambusa   abyssinxca   A. 
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Richard  (Oxythenanthera  abyssimca  Munro),  which  is  in  reality  Bambusa 
ant  mi 'mac  hi  Retz,  an  Asiatic  species.  In  favourable  environment,  in  man}7 
different  places,  near  the  streams,  in  the  plains,  or  at  high  altitudes  wh 
the  cold  is  often  sharp,  this  African  bamboo  grows  big  and  its  foliage  is  thick, 
often  impenetrable.  No  bamboos  grow  in  the  north  of  Africa.  The  plant 
cannot  resist  the  Sahara  climate  and  stops  at  the  border  of  the  savannas. 
A  small  species,  Aruniinaria  tessellata  Munroe,  grows  ;  s  far  down  as  the 
Cape. 

The  large  African  bamboo  is  much  used  but  less  so  than  in  Asia.  The 
inhabitants  use  it  for  building  their  huts  and  making  tods,  and  sometimes 
eat  the  seed  or  use  it  as  fodder  (01  their  stock. 

173  -  Acer  Guyoti  Beauverd,  a  Hybrid  Maple  Found  in  Uppar  Savoy,  France. — 

Bea,uverd,  G.,  in  the   Bulletin-  de  la  Societc  Hot  unique  de   Geneve,  Scries   2,  Vol.  N. 
Nbs.  1-2-3-4,  p.   11.  Geneva.   1918. 

This  plant,  discovered  by  the  author  and  M.  H.  Guvot  at  la  Tournette, 
Upper  Savoy,  in  the  upper  part  of  the  Xantets  valley  (at  4  260  ft.) ,  is  doubt- 
less derived  from  a  cross  between  A cer  campestre  L.  and  A.  Opulus  var. 
opulifolium.  In  spite  of  the  absence  of  flowers,  the  hybrid  nature  of  the 
plant  is  seen  from  its  leaves.  On  the  same  branch  are  semietimes  seen 
the  two  types,  A.  campestre  and  A:  Opulus,  accompanied  by  nnmen 
exactly  intermediate  leaves.  The  author  proposes  to  call  this  hybrid  Acer 
•  ruyoti  Beauverd. 

174  -  Investigations  into  the  Leaf  Glands  cf  the  Peach  and  their  Relation  to  the  Consti- 
tution of  the  Flower  vO.  —  Campbell,  C,  in  Atti  delta  Real,-  Accademia  dei  Lincei, 
Serie  quinta,  Rendiconti,  Classe  di  Scienze  fisiche,  matimatiche  c  naturali,  Vol.  XXVII, 

1st  Half- Year,  pp.  410-413.  Rome,  1918. 

The  peach  tree  is  known  to  have  two  forms  of  leaf  glands  —  globular 
and  reniform.  Carkierk  showed  that  both  these  forms  may  occur  oh  the 


(1)  Sjc  iii  A'.  1915,  No.  380,  the  summary  of  a  previous  note  by  the  author  on  the  lloral 
biology  of  the  peach  tree,  in  whichthe  distinctive  characters  of  this  species  are  described  in  such 
away  as  to  form  a  reliable  and  rational  basis  for  classifies!  ion,  aswel  asforlat<  1  work  on  im- 
provement and  genetits.  The  author  made  similar  studies  of  the  alinoi  dtn  lella  R.  Acca-- 
demiadei  Lined,  isl  Half- Year,  Pt.  ±,  pp.  256-261  +  Figs.  Rome,  1915).  The  colour  of  the 
and  the  petals  varies  greatly.  There  seem  .  no  correlation  between  their  size  and  colour  on  the 
one  hand,  ami  the  characters  of  the  reproductive  organs  and  the  quality  of  the  fruit  on  the 
other,  'l'li-  floral  forms  are  distinguished  by  the  position  of  the  pi  til  with  respect  to  the  sta- 
mens —long  style,  intermediate  style,  short  style.  To  these  -lion  d  be  added  a  fourth  f<  rm 
(found  by  the  author  on  one  tree  only,  but  ii  ail  the  fli  wevs)  —  flow<  1  with  curved  style.  The 
long  style  form  seems  peculiar  to  the  most  improved  cultivated  Eon                       t  often  found 

■  1  ted  plants,  whereas  the  other  two  tonus  have  so  far  bi  ■  a  found  onlyonungrafted  p 
The  shape  oi  the  p  >llen  grain  vatic-  from  a  more  or  loss  regular  round  to  an  ellipsoid  with  cen- 
w.     Those  ol  Mi    first  form  have  a  high  germinating  capacity,  whereas,  in  those  oi  the 
second,  thJ    fa    ilty  is  very  weak  or  nil.      fhese  observations  help  to  explain  the  complicated 

Lisation  mechanism  of  th    almond  flower.     Almond  trees  gi  ally  simile f 

plants  often  give  low  yields  and  the  hi]  id  mosl  eon- 1 art  yields  are  obtained  where  the 

forms,  long  style,  intermediate  and  short  style  aw  united.     Th<   intervention  of  the 

form  with  p  ill.  u  ini  ipable  oi  fertilising  its  own  biological  form  but  capable  of  fertilising  one 

biologically  different  (1  tiled  "  triplostaurogamic  "  bj  Delpino)  mu  t  here  be  admitl 
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same  plant.  The  author  has  frequently  observed  a  slight  difference  in  shape 
between  the  glands  of  spring  and  autumn  leaves.  He  also  found  that,  bet- 
ween the  two  common  forms  described,  there  are  a  number  of  intermediate, 
often  ill-defined  forms,  which  are  probably  hybrids,  in  the  same  way  as  hy- 
bridisation occurs  in  the  case  of  two  forms  of  gland  on  one  plant  and  one 
leaf.  The  number  of  glands  per  leaf  and  their  position  on  the  leaf  vary 
greatly. 

The  author's  observations  on  90  varieties  of  peach  make  it  doubtful 
whether  leaf  glands  are  an  indirect  protection  against  insects,  as  DELPINO 
assumed.  After  having  defined  the  two  typical  forms  of  peach  flower, 
one  with  long  petals  and  one  wih  short  petals,  separated  by  various  interme- 
diate forms  (intermediate  petals),  probably  of  hybrid  origin,  the  authir 
found  a  correlation  between  the  shape  of  the  leaf  glands  and  that  of  the 
flower.  In  long-petalled  flowers  the  leaf  glands  are  reniform,  in  short-petal- 
led  flowers  they  are  globular,  and  in  flowers  with  intermediate  petals  both 
reniform  and  globular  glands  are  present  in  almost  equal  proportions.  This 
led  the  author  to  the  conclusion  that  the  long-petalled  peach,  the  flowers 
of  which  are  similar  in  shape  to  those  of  the  almond,  cannot  be  derived  from 
this  plant  because  of  the  typical  difference  in  the  leaf  glands  which,  in  the 
almond,  are  always  globular. 

In  the  nectarine  the  author  observed  the  same  correspondence  between 
the  shape  of  the  flower  and  that  of  the  glands  as  in  the  peach.  This  observa- 
tion may  be  important  in  deciding  whether  a  variety  is  pure  or  not,  espe- 
cially in  selection  work. 

175  -  Distribution  of  the  Mineral  Elements  and  the  Nitrogen  in  Etiolated  Plants.— 
Andrb,  G.,  in  Comptcs  rendus  des  Seances  de  VAcademie  des  Sciences,  Vol.  J.CXVi  I,  No.  25, 
pp.  1004-1006.  Paris,  December  16,  1918. 

M.  MaquKnnE  and  Dkmoussy  showed  the  influence  of  the  presence  of 
calcium  on  the  development  of  the  radicle  and  the  abundance  of  root  hairs 
during  the  germination  of  peas  (1).     The  author  studied  the  proportion  of 
mineral  matter  and  nitrogen  which,  during  etiolation,  pass  from  the  cotyle- 
dons to  the  plumule  in  the  case  of  seeds  germinating  in  complete  darkness 
in  an  inert  medium.     Using  white  beans  he  found  that  most  of  the  calcium 
(about  2/3)  is  in  the  cotyledons,  as  if  it  existed  in  these  organs  in  a  form  mak- 
ing diffusion  difficult.     Magnesium  passes  to  the  seedlings  in  a  larger  pro- 
portion that  calcium.     Of  all  the  bases  contained  in  the  seed,  potassium 
is  that  which  passes  most  completely  from  the  cotyledons.     About  >  ,   of 
the  nitrogen  and  phosphoric  acid  pass  from  the  cotyledons  to  the  seedhr 
The  distribution  of  the  sulphur  is  similar  to  that  of  the   phosphorus.     'Hies 
observations  show  the  development  of  etiolated  seedlings  in  inert  media 
to  take  place  at  the   expense  of  the   reserves  accumulated   in   the  cot) 
ledons. 


liy&tirR;  kugnst,  1917.N0.  717  and  7?  September,  191 7, »  ;/'M 
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176  -  Changes  in  the  Chemical  Composition  of  Grapes  During  Ripening,  in  California 

U.  S.  A.  —  Bioletti,  F.  T.,  Cruess,  W.  V.  and  Davi,  II.,  in  the  University  of  California, 
Publications  in  Agricultural  Science,  Vol.  Ill,  No.  6,  pp.  103-130  -f  iSFij^s.  Berkeley,  i"i8. 

The  experiments  described  were  made  during  three  years,  1914-1916,  to 
determine  the  changes  in  the  ehemieal  eoniposition  during  the  growth  and 
ripening  of  grapes  of  the  Viniicra  varieties  cultivated  in  California.  Special 
attention  was  paid  to  the  increase  in  total  dry  matter  and  sugar,  the 
decrease  in  total  acids,  and  the  changes  in  the  amount  of  protein  and  cream 
of  tartar  in  the  juice  of  the  grapes.  The  ripening  of  the  leaves  was  observed 
and  the  changes  in  the  starch,  sugar,  acid  and  protein  contents  noted. 
Many  varieties  were  studied.  The  methods  of  analysis  used  are  described ; 
the  results,  given  in  a  series  of   tables  and  diagrams,   are  discussed  fully. 

The  effect  of  several  factors  on  the  composition  of  samples  taken  on 
the  same  date  was  determined  by  the  density  and  acid  content  of  the  juice. 
It  was  found  that  the  fruit  of  young  vines  ripens  more  quickly  than  that  of 
old  ones.  On  the  same  vine,  fruit  exposed  to  the  south  ripens  more  quickly 
than  that  exposed  to  the  north.  As  a  rule  bunches  at  the  base  of  the  stem 
ripen  more  rapidly  than  those  at  the  top,  but,  in  some  cases,  the  opposite 
occurs.  Variations  in  the  Balling  degree  of  5  lb.  samples  of  the  must  of 
bunches  similar  in  appearance  and  shape,  from  the  same  vineyard  and 
picked  on  the  same  day,  show  the  difficulty  of  choosing  small  groups  of  gra- 
pes of  one  variety  as  average  samples.  Considerable  variation  was  found  in 
the  composition  of  fruit  of  the  same  bunch.  All  these  factors  should  be 
borne  in  mind  in  preparing  samples. 

The  changes,  occurring  during  the  development  and  ripening  of  grapes, 
observed  throughout  the  experiments,  may  be  summarised  as  follows  :  — 
The  total  dry  matter  remains  constant  during  the  period  of  development, 
i.  e.  from  the  formation  till  the  fruit  is  almost  completely  developed  but  is 
sti1l  green  and  hard.  A  rapid  decrease  in  the  total  dry  matter,  due  to  the 
increase  in  sugar,  then  takes  place.  When  the  general  period  of  com- 
plete ripening  is  reached,  the  increase  in  total  dry  matter  is  slow.  It  may 
be  due  to  an  effective  synthesis  and  secretion  of  sugar  or  other  solid  matter 
or  simply  to  the  evaporation  of  water.  The  fact  that  there  is  no  change  in 
the  curve  of  the  decrease  in  acidity  at  this  period  shows  that  the  same  pro- 
cess continues  and  that  the  inciease  in  the  Balling  degree  represents  an 
effective  increase  in  dry  matter.  This  hypothesis  is  confirmed  by  the  ob- 
servations on  the  increase  in  dry  matter  during  the  ripening  of  the  bunches. 
The  weight  of  the  dry  bunclus  has  been  proved  to  show  a  continuous  in- 
crease until  the  maximum  (2S. 75°  Balling)  is  reached. 

The  total  sugar  during  the  period  of  growth  represents  a  small  part 
only  of  1li  ■  total  dry  matter.  During  ripening  tlu  sugar  increases  rapidly 
and  later  forms  a  much  larger  proportion  of  the  total  dry  matter.  During 
this  time  the  sugar  curve  follows  that  of  the  total  dry  matter  fairly  closely.  It 
corresponds  more  or  less  to  the  acid  curve  multiplied  by  5,  i.  e.,  it  increases 
as  the  acidity  decreases. 

During  the  first  periods  of  growth  of  the  fruit  the  acidity  increases  as 
a  result  of  the  increase  in  free  acids.      During  ripening  the  total  acids  and 
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free  acids  decrease  rapidly,  but  when  the  fruit  is  ripe  this  decrease  is  much 
slower. 

There  is  a  very  slow,  but  usually  well-marked  increase  in  cream  of 
tartar  during  ripening.  This  increase  is  much  weaker  than  the  decrease  in 
free  acids  and,  consequently,  cannot  play  an  important  part  in  this  decrease. 

The  proteins  not  coagulated  by  heat  increase  decidedly  during  growth 
and  ripening,  although  this  increase  is  neither  as  marked  nor  as  regular  as 
the  increase  in  sugar  or  decrease  in  total  acids. 

The  difference  between  the  total  dry  matter  and  the  sugar  remains 
constant  to  the  lowest  percentages  of  the  total  dry  matter;  it  decreases  dur- 
ing the  period  of  rapid  growth  and  remains  constant  during  those  of  ripening 
and  over-ripening. 

77  -  The  Pre-determining  Influence  of  the  Physiological  Conditions  of  the  Seed  Upon 
the  Course  of  Subsequent  Growth  and  Upon  the  Yield.  —  kidd,  f.  and  west,  c,  in 
The  Annals  ol  Applied  Bioloiy,  Vol.  V,  No.  2,  pp.  112-142  +  15  Tables  +  2  Figs.  -f-  Bib- 
liography of    85    Publications.   Cambridge,   October,   iqi8. 

As  a  continuation  of  their  study  of  this  question  and  as  a  sequel  of 
their  work  on  the  effects  of  soaking  plants  in  water  (1) ,  the  authors  publish 
a  review  of  literature  on  this  subject,  the  examination  of  which  leads  to  the 
following  conclusions  : — 

The  effect  of  parental  conditions  on  the  subsequent  development  of 
the  plant  may  be  considerable.  The  environmental  conditions  affecting 
the  seed  on  the  parent  plant  may  be  divided  into  two  classes  :  — 

1)  The  environment  of  the  seed  itself,  i.  e.  its  position  on  the  parent  plant. 
This  condition  affects  chiefly  the  size  of  the  seed  and  is  independent  of  ex- 
ternal conditions.     Larger  seeds  appear  to  give  more  vigorous  plants  and 

a  better  yield. 

2)  The  environment  of  the  parent  plant.  Here  again  differences  in  size  are 
the  only  visible  effects  in  the  seed  itself,  but  there  is  evidence  that  environ- 
mental conditions  affecting  the  parents  may  also  have  a  marked  influence 
on  the  subsequent  course  of  development  of  the  seed  produced.  Effects 
which  become  visible  in  one  generation  may  be  attributable  to  external 
conditions  which  affected  a  previous  generation. 

The  question  of  the  pre-determining  effect  of  parental  conditions  is 
much  complicated  by  the  possibility  of  hereditary  factors  being  concerned 
and  the  facts  have  so  far  usually  been  considered  entirely  from  a  point  ol 
view  of  hereditv.  These  difficulties  in  the  interpretation  ol  results  dis- 
appear when  the  later  effect  on  the  seed  of  other  conditions,  such  as 
harvesting, storage,  and  germination,  are  considered.  The  authors  intend 
to  deal  with  these  points  in  a  subsequent  paper. 

1 78  -  Difference  in  the  Action  of  Radium  on  Green  Plants  in  the  Presence  and  Absent* 
Of  Light-  Packard,  C,  in  the  Journal  ol  General  Physiology,  Vol    1.  So    1.  1  P 
New  York,  September,  1918.  ,        , 

Experiments  made  by  Willcock  some  years  ago  on  the  duel  ol    ..< 

ium  radiations  on  Hydraviridis  and  Hydr*f«sca  showed  the  green  vo 

(1)  See  R.,  Dec,   r<ji8,  No.  i.H'.     (y'(/> 

[ms-mm] 


1 62  PHYSIOLOGY  OF  PLANTS 


to  be  far  more  resistant  to  the  rays  than  the  brown.  The  first,  are  not  killed 
by  an  exposure  of  4  V2  hours  to  50  mg.  of  radium  bromide,  whereas  the 
second  die  after  comparatively  short  exposures.  The  author  repeated  this 
experiment,  obtaining  results  similar  to  those  of  Willcock.  Willc.x  k  had 
also  found  that  protozoa  containing  chlorophyll  are  always  more  resistant 
than  those  with  none.  As  the  experiments  were  made  in  daylight  the  differ- 
ence found  might  be  attributable  to  the  activity  of  the  chlorophyll.  If 
this  be  so  plant  cells  radiated  in  complete  darkness,  when  chlorophyll  is 
not  active,  should  be  much  more  sensibile  to  the  action  of  rays  than  cells 
radiated  in  daylight. 

To  solve  this  question  the  author  made  experiments  with  Spirogyra 
and  Volvox.  Radium  (20.4  mg.  of  element),  enclosed  in  a  thin-walled  silver 
tube,  was  placed  on  a  watch-glass  filled  with  water  and  the  Spirojyra  fila- 
ments laid  across  it.  In  the  light,  the  cells  nearest  the  tube  began  to  show 
a  typical  disintegration  phenomenon  in  2  or  3  hours.  In  the  dark  the  des- 
integration  phenomenon  commenced  after  an  average  of  45  minutes,  i.  e. 
about  quarter  of  the  time  required  in  the  light.  Similar  results  were  ob- 
tained for  Volvox.  The  author  conludes  that  some  condition  connected  with 
photosynthesis  can  prolong  the  life  of  the  cell,  but  no  definite  statement 
can  be  made  till  after  further  experiments. 

179  -  The  Temperatures  of  Small  Fruits  when  Picked.  —  Stevexs,  n.  E.  and  wilcox, 
R.  B.,  in  The  Plani  Wo-.ld.  Vol.XXI,  No.  7.  pp.  176-183  +  Bibliography  of  i<<  Publica- 
tions.    Tucson,  Arizona,  July,  1918. 

It  has  been  known  for  more  than  a  century  that  certain  parts  of  plants 
may  reach  a  temperature  much  above  that  of  the  atmosphere.  Current 
literature  does  not,  however,  seem  to  contain  any  reference  to  the  fact, 
easy  to  observe,  that  small  fruit  on  clear  days  attain  a  temperature  much 
higher  than  that  of  the  air  ;  this  is  probably  due  to  insolation.  The  authors 
noticed  this  for  the  first  time  in  cranberries  (Vaccinium  macrocarpon)  dur- 
ing the  autumn  of  1916.  During  the  following  year  they  compared  the 
temperature  of  various  small  fruit  with  that  of  the  atmosphere  at  the  time 
of  picking.  Besides  their  botanical  interest  the  data  obtained  are  also  of 
practical  interest  with  respect  to  the  decay  of  the  fruit  during  transport  and 
on  the  market. 

* 

It  was  shown  that  small  fruit,  especially  strawberries,  keep  better 
when  picked  cold  rather  than  warm  (i.  e.  in  the  afternoon).  Already  in 
1903  Mr.  Powrci  1,  (Bureau  of  Plant  Industry,  Bull.  No.  40,  [903)  observed 
that  peaches  picked  and  packed  towards  afternoon  are  warmer  and  reach 
the  market  in  less  good  condition  that  fruit  picked  in  the  morning,  though 
he  did  not  note  that,  towards  midday  the  temperature  of  the  Emit  is  a\)o\v 
that  of  tile  air.  The  authors  collected  fruit,  put  it  in  a  quart  backet  and 
placed  a  theimometer  in  the  fruit  mass,  near  the  centre  of  the  basket.  The 
temperature  thus  observed  was  that  of  the  outside  surface  of  the  fruit  and 
the  ail  circulating  amongst  it.  The  temperature  was  read  .it  intervals 
of  one  hour  from  6  a.  m.  to  7  p.  m.  The  greatest  difference  found  between 
the  temperature  of  the  air  and  that  of  the  fruit  was  ;      strawberries,  9-5°C. 
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at  midday  ;  green  gooseberries,  4.50  at  10  a.  m.  ;  currants  8.50  at  midday  ; 
blueberries,  90  at  midday  ;  cranberries,  6.50  at  To.  a.  m. 

In  another  series  of  investigations  with  strawberries  the  external  and 
internal  temperatures  of  the  fruit  (measured  by  inserting  a  thermometer) 
were  compared  with  that  of  the  air.  It  has  been  shown  that,  in  such  ca^ 
the  rise  in  temperature  may  be  caused  by  wounds,  but  Mr.  Richards  proved 
this  increase  to  vary  from  0.2  to  1. 2°  C,  negligeable  figures  in  compari- 
son with  the  differences  found  by  the  authors.  These  were,  at  10  a.  m.  and 
2  p.  m.  respectively  :  —  air  temperature,  250  and  20° ;  temperature  of  straw- 
berries in  boxes,  29.5°  and  350;  internal  temperatures  of  strawberries,  in 
the  shade,  290  to  34. 50  C,  in  the  sun,  380-420  and  39-43. 5°  C,  according  to 
the  exposure. 

The  rise  in  temperature  of  the  fruit  is  chiefly  due  to  the  absorption  of 
radiant  energy.  As  a  rule  the  difference  between  the  temperature  of  the 
fruit  and  that  of  the  air  was  greatest  when  the  sun  was  highest,  lowest  in 
the  morning  and  afternoon,  and  practically  nil  at  night  and  on  cloudy  days. 

iSo  -  Relation  Bstween  the  Number  of  Chromosomes  and  Phylogeny  in  Different 
Sp3Ci8S  Of  Wheat.  —  Sazamura,  T.,  in  The  Botanical  Magazine,  Vol.  XXXII,  No.  379, 
pp.  150-153-  Tokyo,  July,  1918. 

In  1913,  Schulz,  who  had  made  a  deep  study  of  the  origin  of  cereals, 
published  the  phylogenetic  table  of  Eutriticum  reproduced  below  : — 


Stock 

Groups  of  cultivated  forms 

with  hairy  grain 

with  smooth  grain 

normal                  abnormal 

One-grained  wheat  series.   .    . 

Triticum  aegilopoides 

T.  monococcum 

unselected 

unselected 

Two-grained  spelt  series.  .    . 

T.  dicoccoide^ 

T.  dicoccum 

T.  d it  run 
T.  turgid  urn 

T .  polon  ic  um 
unknou  n 

Ordinary  spelt  series  .... 

unknown 

1     T.  compactum 
\     T.  vulgare 
T.  Spelta              T.   capilalum 
1  ( =  compactum 
r       x  vulgare) 

unknown 

The  phylogenetic  relations  established  by  Schulz  have  been  confirmed 
by  1)  pathology  tests  with  Puccinia  triticina  and  Erysiphe  graminis,  m&de 
by  Wawieoef  in  1913-1915,  2)  serum  tests  made  by  Z.um:  in  1914,  ,)  the 
principle  of  fertility  and  sterility  applid  by  Tschermak  in  1914. 

On  the  assumption  that  chromosomes  transmit  to  the  progeny  the  char- 
acters of  the  descendants,  the  author  investigate  whether  determining 
the  number  of  chromosomes  in  the  species  of  the  genus  Tritictm  would 
throw  anv  light  on  the  phylogeny  of  cultivated  wheals.   He,  then  tud 

ied  the  root-points  and  parent  cells  of  the  pollen  in  Triticum  win- 

ter and  spring  wheats;  varieties  Martin-  Amber,  Sapporo,  Shirol 
Red  Genealogical,  Weisser  Kolben),  T.  oompaclum,  I .  Spelta,  I .  iurgtdum, 
T.  durum,  T.  polonicum,  T.  dicoccum,  T.  toon  >». 
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In  these  wheats  he  found  the  following   numbers  of  diploid  chromo 
somes  :  T.  vulgar e,  42  ;  T.  compactum,  42  ;  T.  Spelta,  42  ;  T.  turgidum,  28  ; 
T.  durum,  28  ;  T.  polonicum,  28  ;  T.  dicoccum,  28 ;  T.  monoco.  cum,  14. 

These  figures  show  that  the  number  of  chromosomes  tends  to  increase 
in  the  different  species  of  Triticum  with  their  degree  of  evolution  and  culti- 
vation  ;  it  is  lowest  in  T.  monococcum,  the  most  primitive  species,  and  highest 
in  T.  vulgare,  the  most  developed  and  selected  species. 

The  number  of  chromosomes  found  by  the  author  confirm  the  phylo- 
genetic  data  of  Schulz  mentioned  above,  as  they  are  graded  as  follows 
in  the  different  species  of  cultivated  wheat : — 

O.ie-grained  wheat  (2".  monococcum)    .     14  chromosomes  phylogenetically  diploid 
Two-grained  spelt  (T.  dicoccum)   ...     28  »  »  tetraploid 

Ordinary  spelt  (T.  Spelta) 12  »  0  hexaploid 

These  results  allow  the  author  to  confirm  cytologically  Schulz's  phy- 
logenetic  table,  the  correctness  of  which  had  already  been  shown  by 
Wawiloff,  Zade  and  Tschermak,  though  by  other  methods.  It  may  be 
assumed  that  the  unknown  stock  of  Triticum  vulgare  had  7  haploid  and  14 
diploid  chromosomes,  as  is  the  case  for  rye  (Secale  cereal  e).  The  determina- 
tion of  the  number  of  chromosomes  of  Triticum  dicoccoides  would  be  of  great 
value  as  it  would  help  to  determine  the  stock  of  cultivated  wheat.  The 
sterility  of  hybrids  of  certain  species  of  wheat  is  partly  due  to  the  fact  that 
during  meiosis  m  species  with  an  abnormal  number  of  chromosomes  these 
chromosomes  often  divide  irregularly  with  formation  of  sterile  pollen  grains. 


181  -  The  Work  of  the  Genetic  Station  of  Verrieres,  France,  since  1902.  —  meunissier, 
A.,  in  the  Bulletin  de  la  Societe  Nationale  d'Acclimatation,  Year  L/XV,  No.  2,  pp.  43-55+  3 
Figs;No.3,pp.  81-90  +2  Figs.;  No.  4,  pp.  115-121  +  1  Fig.;  No.  5,  pp.  134-136  + 
-4-  Bibliography  of  35  Publications.  Paris,  101S. 

The  genetic  experiments  at  Verrieres  date  back  to  the  foundation  of 
the  station  in  1815,  but  it  was  only  in  1902  that  new  and  important  experi- 
ments were  undertaken  by  M.  P.  de  Vilmorin  with  the  object  of  verifying 
MENDEL'S  law  and  determining  its  application  to  new  cases.  The  Verrieits 
experiments  were  started  with  peas,  the  plant  used  by  MENDEL,  but  extend- 
ed to  many  characters  Mendel  had  not  studied.  They  were  then  extended 
to  potatoes,  beets,  beans,  cereals  and  several  other  plants.  The  author  sum- 
marises the  different  characters  studied  and  the  problems  raised  during  the 
course  of  the  experiments  from  iqo2  onward. 

Peas.  —  Characters  studied: — 

1)  Shape  of  seed. 

2)  Colour  of  cotyledons. 

3)  Colour  of  seed-coat. 

4)  Shape,  size  ana  structure  of  ripe  pods. 

5)  Colour  of  unripe  pods. 
(1)  Arrangement  of  flowers. 

7)  Length  and  development  <>/'  stem. 

8)  Colour  of  flowers  and  leaves. 

'))  Adherence  of  seeds  to  each  other. 
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10)  "  Acacia  "  foliage.  ■ —  Under  the  name  of  "acacia"  is  cultivat- 
ed a  variety  of  pea  of  the  Verrieres  collection  which  is  very  curious  as  it 
is  complete^  devoid  of  tendrils  as  a  result  of  the  absence  of  a  factor  which, 
in  normal  plants,  inhibits  the  development  of  leaflets  after  the  first  pairs 
and  replaces  them  by  tendrils.  This  absence  of  tendrils,  which  is  ^disad- 
vantage, as  the  plants  cannot  support  themselves  without  props,  may  in 
some  cases  be  useful.  In  Holland,  for  example,  where  the  pea  is  extensively 
grown  for  the  production  of  seed  to  be  eaten  dry,  large  varieties  giving  a 
high  yield  are  used.  The  plants  are  grown  in  lines  and  not  propped.  Dur- 
ing hoeing  the  plants  are  thrown  alternately  from  one  side  to  the  other,  an 
impossible  procedure  when  the  plants  are  sufficiently  developed  to  cling 
together  by  their  tendrils.  In  exceptionally  wet  years  the  plants  may  be 
smothered  by  weeds  and  the  crop  seriously  compromised.  To  obviate 
this  disadvantage  a  strain  without  tendrils  but  having  all  the  other  quali- 
ties of  the  Dutch  peas  was  created  at  Verrieres.  The  absence  of  tendrils 
has  also  been  combined  with  the  fasciation  of  the  Turkish  pra.  A  fixed, 
semi-dwarf,  fasciated  variety  without  tendrils  and  with  abundant  foliage 
which  does  not  cling  has  been  obtained.  This  variety  should  be  of  value 
in  Sweden,  where  the  pea  is  cultivated  as  fodder. 

11)  Number  of  flowers  per  peduncle. 

12)  Colour  of  hilum.  —  The  hilum  of  the  seed  inmost  varieties  of 
peas  is  colourless,  or  paler  than  the  rest  and  in  a  few  strains  only  is  there 
a  very  distinct  black  mark  showing  exactly  the  point  of  attachment  of  the 
ovary.  This  character  "  black  hilum  ",  much  studied  at  Verrieres  and 
by  TschErmak,  is  dominant  to  the  character  "colourless  hilum".  Cer- 
tain curious  cases  occur  which  have  never  been  satisfactorily  explained. 
On  one  hand  plants  sometimes  occur  with  mixed  hilums,  i.  e.  seed  with 
black  and  white  hilums  in  the  same  pod,  and,  on  the  other,  there  is  a  close 
relation  between  the  violet  colour  of  the  seed  coat  and  the  presence  of  the 
black  hilum.  It  seems  that  the  plant  bearing  violet  seed  springs  from  seed 
with  a  black  hilium. 

Wheat.  —  Characters  studied :  — 

1)  Compactness  of  ear.—  This  character  has  been  studied  particular- 
ly by  Spieemann  and  by  BiEFEi?.  The  character  "  loose  ears  "  is  domin- 
ant to  the  character  "  compact  ears  ",  but  in  some  cases  the  ear  in  the  F, 
is  of  intermediate  compactness. 

The  difference  is  very  marked  in  the  Verrieres  crosses,  Touzelle  anone 
wheat  X  Massy,  which,  in  Fx  gives  a  loose  ear,  and  Touzelle  anone 
risson  sans  barbes,  which  gives  an  intermediate  1'  r 

2)  Presence  or  absence  of  awns. 

3)  Hairiness  of  glumes. 

4)  Colour  of  ear.  .  .- 

5)  Ramifications  of  ear.  —  A  typical  cross  from  a  point  «>1  vu«  01 
the  re-combination  of  characters  is  that  made  at  Verrieres  in  IOII  between 
Ble  de  miracle  {Triticum  turgidum,  variety  with  much-ramified  ear)  ana 
Polish*  wheat  (J.  polonipum,  distinguished  by  its  long,  leaf-shaped  ulunu-M 
TheFj  plant  was  quite  normal  in  its  non-ramified  ear  and  normal  ( 
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glumes.  In  F2,  however,  there  was  a  great  variation,  with  the  reappearance 
in  a  strictly  Mendelian  ratio  of  plants  with  the  ears  of  Miracle  and  those 
with  the  long  glume  of  Polish  wheat.  The  characters  were  also  combined 
and  very  curious  plants  with  very  ramified  ears  and  long,  leaf-shaped 
glumes  were  easily  fixed. 

6)  Height. 

7)  Supernumerary  spikelets. 

8)  Resistance  to  rust. 

9)  Colour  of  seed. 
io)  Periodicity. 

u)  Presence  of  bracts  at  the  base  of  the  ear. 

12)  Fragility  of  axis. 
By  selection  and  suitable  crosses  new  and  good  varieties  of  wheat  have 
been  obtained,  including  (in  addition  to  the  well-known  Hybride  Inversable 
de  Vilmorin  and  Ble  des  Allies) : —  1)  a  hairy  and  bearded  wheat,  resistant 
to  scorching,  created  especially  for  the  Balkans  ;  2)  a  series  of  hard  beard- 
less wheats;  3)  a  wheat  for  South  Algeria,  obtained  as  a  result  of  crosses 
made  to  study  earliness  between  a  very  small  wheat  with  very  hairy 
glumes,  received  from  the  extreme  south  of  Algeria,  and  the  ordinary,  high- 
yielding  French  varieties  ;  4)  for  Argentina,  where  the  variety  most  culti- 
vated and  best  suited  to  the  climate  is  Barletta  wheat ;  crosses  have  been 
made  between  this  variety  and  the  best  French  wdieats.  All  the  F1  was 
sent  to  Dr.  Backhouse,  genetist  to  the  Argentine  Government,  at  Buenos 
Aires  ;  5)  with  the  same  object  in  view  Chili  wheat,  which  can  stand  a  long 
time  when  fully  ripe  (a  very  valuable  quality  in  that  country)  has  been  crossed 
with  some  of  the  best  French  wheats.  Plants  which  tillered  abundantly 
were  obtained  inthe  second  generation  ;  one,  without  special  attention  other 
than  ordinary  transplanting,  gave,  at  a  height  of  49  inches,  53  culms  and 
more  than  1  700  grains. 

Oats.  —  Characters  studied  :  — 

1)  Colour  of  seed  coat. 

2)  Shape  of  panicle. 

3)  Adherence  of  coat  to  grain. 

4)  Earliness. 

Barley.  —  Characters  studied  : — 

1)  Number  of  rows  of  grain  per  ear. 

2)  Colour  of  grain. 

3)  Adherence  of  coal  to  grain. 

4)  Smooth  awns.  -  A  smooth-awned  form  was  found  at  Verrieres 
in  black  six-rowed  barley,  whereas,  in  the  other  varieties,  the  awns  are  cough. 
owing  to  the  presence  of  very  fine  teeth.  This  peculiarity,  whichmight 
prove  valuable  in  countries  where  barley  is  used  as  green  fodder  (thevery 
rough  awns  of  the  ordinary  varieties  wound  the  animals),  was  studied  at 
Verrieres.  It  arises  from  the  absence  of  a  single  genetic  Eactor,  as  is  shown 
by  the  results  of  crosses  with  varieties  with  ordinary  awns.  The  h\  plants 
all  have  dented  awn-,  and  one  quarter  of  the  /•'._,  plants  have  smooth  awns. 

Beet.     -  The  investigations  made  in  the  chemical  laboratory  at  Ver- 
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rieres  oti  the  enzymes  of  the  sugar  beet  show  that  there  is  only  one  factor 
whose  presence  destroys  the  sugar. 
Characters  studied : — 

1)  Colour  of  root.  —  The  white  (absence  of  colour)  is  recessive  to  the 
coloured  forms. 

2)  Dehiscence   of  glomerules,  studied  on   a   variety  with  dehiscent 
glomerules. 

3)  Production  of  seed  the  first  year  {annual  plants) . — This  character 
is  recessive  to  the  normal  one. 

Cabbages,  turnips,  beans,  onions  and  potatoes  were  all  subjected 
to  numerous  investigations  of  practical  and  scientific  value.  Several  fact- 
ors are  concerned  in  the  colouring  of  the  onion  ;  in  many  cases  yellow,  is 
dominant  to  red  and  white,  but  a  recessive  yellow  is  also  found. 

Ornamental  and  medicinal  plants.  -  -  The  cross  Argemone  mcxicana 
(with  yellow  flowers)  X  A.  platyceras  (with  white  flowers)  is  an  excellent 
example  of  marked  and  unexpected  variations  in  F2  as  a  result  of  numerous 
latent  factors.  Whereas  thei^  plants  show  characters  intermediate  to  those 
of  the  parent  with  pale  yellow  flowers,  the  F2  plants  include  a  number  of 
completely  new  forms  as  regards  colour  (shammy-leather  colour),  the  form 
of  the  flower  (double),  foliage,  habit  of  growth,  etc. 

The  cross  Saponaria  ocymoides  (with  small,  white,  sterile  flowers)  ) 
S.  ocymoides  splendens  (with  large,  pink  flowers)  gave  in  Fv  plants  resembl- 
ing the  splendens  form,  and,  in  F2,  out  of  8  plants,  5  with  pink  flowers,  1 
with  white  flowers,  and  2  with  white  flowers  which  turned  pink  when  open. 
The  last,  new  form  has  been  fixed  and  is  called  S.  ocymoides  versicolor.  A 
form  with  large,  white,  fertile  flowers  has  also  been  fixed. 

Other  ornamental  plants  studied  were  Digitalis,  Gladiolus,  Mcotio.ua, 
Petunia,  Primula  and  Thladiantha. 

Trees.  —  Abies  Vilmorini  is  a  fine  hybrid  between  A.  Pinsapo  and 
A.  cephalonica,  obtained  artificially  at  Verrieres  by  H.  de  Vilmorin 
1867.  A  study  of  the  F2  showed  marked  dissociation  of  the  leaves,  certain 
plants  returning  to  the  A .  Pinsapo  type. 

182 -The  Selection  of  Cereals  at  the  "R.  Stazione  Sperimentale  di  GranicoUura" 
Of  Riati,  Italy.  —  Strampelli,  N.,  in  I.  BolleMno  degli  Agricolton  Italiani,  Year  XXIII, 

No^.  m-ii,  pp.  417-421.  Rome,  iqt8.  —  II.  R.  Stazione  Sperimentale  di  G  ■>  >'" 

Rieti,  II  Frumento"  Carlotta  Strampelli"  nell'anno  agrario  1916-1917,  Rel"  v   /- 

il  Ministro  per  I'Agricoltura,  110  pp.  Terni.  iot8. 

During  these  last  two  years  the  "  R.  Stazione  Sperimentale  di  Grani- 
coltura  "  of  Rieti  (1)  has  produced,  by  hydridisation  and  selection,  vahial 
new  varieties  of  cereals.     Other  varieties  which  were  still  being  studied 
1916  have  given  good  results  in  numerous  cultural  tests  and  are  bee 
more  and  more  popular  with  growers. 

Wheat.  —  The  hybrid  Rieti  X  Massy  No.  367,  called  '  Carlotta  ^m- 
pelli  ",  is  distinguished  by  its  resistance  to  rust  and  lodging,  its  adapts 


(1)  The  preceding  work  of  the  Cereal  Experiment  St  ition  ol   Rieti 
paper  by  Dr.  G.  Y.\iA,tfb,  The  Selection  of  Cereals  in  Italy,  R.,  June,  [916.  PP-  ~ 
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to  the  soil  and  climatic  conditions  of  northern  and  central  Itahy,  and, 
above  all,  by  it  great  productivity.  In  the  Rieti  experiment  field  it  has 
yielded  constantly  during  eight  years  more  than  32.6  cwt.  of  grain  per  acre. 
During  the  four  years  it  has  been  grown  by  several  farmers  and  agricultural 
institutions  it  has  everywhere  given  results  confirming  its  superiority  over 
all  other  Italian  and  foreign  varieties  of  wheat.  In  1917,  it  gave  the  follow- 
ing averages  of  grain  (cwt.  per  acre)  in  excess  of  the  varieties  with 
which  it  was  compared : — Piedmont,  7.07 ;  Lombardy.  5.28 ;  Yenetia,  3.23  ; 
Tuscany,  3.58  ;  Emilia,  4.36;  the  Marches,  2.94;  Umbria,  6.00  ;  Abruzzi- 
Molise,  0.98. 

Although  the  Carlotta  Strampelli  variety  was  created  to  supply  a  pro- 
ductive wheat  in  the  plains  and  hills  of  central  and  northern  Italy,  it  also 
gives  good  results  in  southern  Italy  so  long  as  it  is  grown  in  very  fertile 
and  cool  districts  ;  this  was  proved  by  the  cultural  experiments  made  in 
the  provinces  of  Caserta  and  Avellino,  as  well  as  in  the  upper  Agri  valley. 
Basilicata.  In  this  last  district  Carlotta  Strampelli  wheat  yielded  11. 4  cwt. 
of  grain  per  acre,  exceeding  all  the  other  varieties  : —  Original  Rieti,  8.7  ; 
Serpentina  (Triticum  turgidum),  7.5  ;  Zingarella  (Triticum  durum),  6.7.; 
Vilmorin  hybrid,  8.7;  Bianco  {Triticum  turgidum),  7.4;  Bianco  peloso,  5.1 ; 
Pauella    5.8;  Hard  spring  wheats,  4.3. 

The  material  obtained  in  the  attempts  to  create  types  of  productiva 
wheat  resistant  to  drought  has  already  given  good  results.  In  1918  the  soft 
beardless  wheat  Gargano  gave  21.5  cwt.  of  grain  per  acre,  the  soft  bearded 
wheat  Apuiia  17.5,  as  compared  with  only  11. 9  cwt.  produced  by  the  soft 
native  wheat  of  Apuiia,  Bianchetta  pugliese.  The  hard  wheat  Dauno  nuovo, 
however,  produced  18.3  cwt.  of  grain  per  acre  as  compared  with  14.3  for 
the  native  hard  wheat  Duro  di  Puglia. 

Maize.  —  Various  crosses  made  to  obtain  early,  very  productive  var- 
ieties, with  limited  vegetative  development,  gave  341  new  types.  Among 
the  most  valuable  of  these  as  yet  subjected  to  multiplication  and  district 
tests  in  the  various  localities  of  central  and  northern  Italy,  may  be 
mentioned;  —  Luigia  Strampelli,  Alfredo  Strampelli,  Saverio  Stram- 
pelli, Principe  Potenziani,  Elena,  Guido  Baccelli,  Ideale,  Eureka,  Pio- 
niere. 

These  types  show  a  marked  reduction  in  culm  development,  especially 
Guido  Baccelli,  the  thin  stem  of  which  is  out  of  all  proportion  to  the  very 
large  ear.  They  all  ripen  early.  The  earliest  is  Pioniere ;  in  the  plain  of 
Rieti,  sown  after  mid-May,  it  is  already  ripe  about  August  20,  i.  e.  after  90 
to  100  days,  whereas  the  local  maize  sown  in  May  ripens  only  in  October. 
The  latest  (ripening  at  the  end  of  September)  is  Principe  Potenziani,  but 
it  is  also  the  most  productive  ;  it  has  grain  very  rich  in  gluten  and  oil  which 
ripens  while  the  rest  of  the  plant  is  still  green  and  may  be  used  as  fresh  fod- 
der.  The  types  most  resistant  to  drought  are  Alfredo  Strampelli  and  Sa- 
verio Strampelli,  especially  the  latter,  which  nearly  always  survives  the 
aridness  of  the  Foggia  district,  Apulia.  All  these  new  maizes  give  a  high 
grain  yield,  sometimes  exceeding  55.7  cwt.  per  acre. 


[182] 


PLANT   BREEDING 


[6g 


183  -"Ble  de  cent  jours"  Obtained  by  Hybridisation  and  Selection  at  Nages,  France. 

—  ViEULiis,  G.,  in  the  Revue  internet,  de  Genctique,  Year  V,  No.  7,  pp.  195-102.  N 
Tarn,   191 8. 

This  paper  gives  the  results  of  wheat  selection  work  at  the  "  Institut 
central  de  Genetique  "  at  Nages,  Department  of  the  Tarn,  France.  The 
following  characters  were  studied:  —  1)  earliness;  2)  resistance  to  disease 
both  parasitic  and  non  parasitic ;  3)  resistance  to  frost. 

1)  Earliness.  — ■  The  fine  season  at  Nages  lasts,  on  an  average,  100 
days,  from  May  10  to  August  10,  so  that,  to  obtain  a  good  harvest  and  per- 
fect ripeness  the  vegetative  period  must  be  as  short  as  possible.  It  is 
necessary  to  produce  a  wheat  ripening  in  100  days.  All  the  commercial  spring 
wheats  tested  at  Nages  from  1907  onwards  required  150  to  165  days  to  rip- 
en, so  that  the  vegetative  period  had  to  be  reduced  by  at  least  50  days, 
or  y3  of  the  total.  The  results  so  far  obtained  make  it  possible  to  foretell 
with  certainty  complete  success  in  the  near  future.  Starting  with  150  days, 
it  was  reduced  first  to  140,  then,  two  years  ago,  to  120,  and  now  it  is  115 
days.  Very  soon  it  will  be  reduced  to  no,  thanks  to  a  variety  called  "  Cent 
jours  de  Laponie  ".  These  100  days  correspond  to  the  vegetative  period  re- 
quired at  Lyngen,  near  Cape  Nord,  where  wheat  must  ripen  within  three 
months. 

2)  Resistance  to  disease.  —  In  the  valleys  of  Nages  the  great  humidity 
during  June  and  July  causes  serious  and  wide-spread  attacks  of  rust  every 
year.  In  the  hybridisation  and  selection  work  varieties  very  resistant 
to  Puccinia  were  used  and  now,  after  10  years,  all  the  "  Bles  de  cent  jours  " 
are  absolutely  immune  to  rust,  even  in  a  year  such  as  1917.  The  immunity 
of  these  wheats  is  due,  not  only  to  their  earliness  which  helps  them  to  pass 
the  critical  period  with  rapidity,  but  also  to  the  structure  of  the  leaves 
which  gives  no  hold  to  the  mycelium  of  the  parasite  for  vegetation  or  feeding. 
The  wheats  obtained  also  appear  very  resistant  to  bunt,  smut,  and  lodging. 

3)  Resistance  to  coed.  —  Spring  wheats  which  grow  from  May  to 
September  naturally  avoid  the  winter  cold.  To  satisfy  the  requirements  of 
high,  mountainous  districts,  attempts  were  made  to  obtain  a  spring  wheat 
which  could  also  be  grown  as  a  winter  wheat : — 

a)  as  spring  wheat,  sowing  during  the  second  half  of  May  and  harvest 
during  the  first  half  of  September  ; 

b)  as  winter  wheat,  sowing  at  the  end  of  August,  flowering  at  the  end 
of  the  following  May,  and  harvest  during  the  first  10  days  of  July. 

Seed  may,  therefore,  be  sown  from  August  till  the  end  of  the  follow 
ing  May  ;  this  is  a  great  advantage  in  the  distribution  of  work.    Moreover,  ii 
the  wheat  is  harvested  at  the  beginning  of  July  another  crop  may  be  gro* 
on  the  same  soil  during  the  rest  of  the  fine  season.     To  do  this,  however, 
the  wheat  must  be  able  to  bear  a  winter  cold  of  from  -  20°  to       25°C.     ro 
increase  the  resistance  of  the  new  varieties,  Himalayan  wheat  andmanj  ' 
ieties  from  Saskatchewan  and  Alberta,  Canada,  growing  in  the  5. I'd  deg 
of  north  latitude,  were  used. 

Possible  distribution  of  the  new  wheats.  —  '  Bles  de  cent  jc 
do  well  from  the  saline  springs  of  Camargue,  where  they  ripen  in  aboul 
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days,  to  the  slopes  of  the  Alps,  where  they  will  grown  at  altitudes  of  5  140 
ft.,  and  even  5  570  ft.  in  the  mountains  of  Savoy.  Natives  of  a  granite 
district,  where  the  soil  is  always  light  and  aerated,  they  do  not  like  the  com- 
pactness of  either  calcareous  or  clay  soils  in  which  the  root,  accustomed  to 
air,  suffocates.  There  are  very  few  such  soils  in  France,  where  they  form 
barely  2  %  of  the  arable  land. 

184 -Origin  and  Qualities  of  "Red  Rock",  a  New  Variety  of  Autumn  Wheat,  in 

Michigan,  U.  S.  A. — Spragg,  F.  '&..,  in  thz  Thirtieth  Annua!  Report  of  the  Agricultural 
Exptrtmcnt  Station,  Michigan,  pp.  Mi-byi*,  -f-    5  Figs.  Lansing,  i''n~. 
Red  Rock  wheat  is  derived  from  a  red  seed  obtained  from  an  ear  of 
Plymouth  Rock  {white),  sown  in  the  autumn  of  1908  and  inscribed  under 
the  number  970  003. 

Characteristics : —  Resistance  to  cold,  very  strong  straw,  excellent  for 
bread-making.  With  respect" to  productivity,  making  the  >ield  of  Red 
Rock  wheat  equal  to  100,  the  following  figures  were  obtained  during  the 
test  period  1912-1915  :— American  Banner,  74.3;  Buda  Pesth,  68.3;  Shep- 
pherd's  Perfection,  58.8;  Plymouth  Rock  (original),  73.4;  Early  Windsor, 
76.9;  Mealy,  57.8;  European  Century,  87,1;  Craig's  Favorite,  86.9;  Stoner 
Miracle,  73,4;  Berkley,  79.1;  Rock,  67.3;  Babcock,  87.7:  Early  Ripe,  72.7. 

Red  Rock  is,  therefore,  much  superior  to  all  the  varieties  examined.  In 
1917,  more  than  4  940  acres  were  sown  to  this  wheat  in  ]\Iichigan  State. 

185  -N3W  Varieties  of  Wheat  and  Oats  Selected  at  Svaloi,  Sweden.  —  nhsson,  h.  n., 

in  the  Sveri°cs    Utrddefdrenin"sTidskrift,YearXXXVni,Pt.  4,  pp.  148-1  10.  Malmo,  IQ18. 

Svea  wheat  (191,  "  Sveahvete  '0826).  —  A  new  variety  obtained  at 
Ultuna  from  the  cross  Pudel  X  Sammets.  Its  characteristics  are  : —  great 
resistance  to  cold  (like  the  parent  Sammets),  strong  straw,  resistance  to 
rust,  high  yield.  This  new  variety  is  destined  to  replace  the  native  wheats 
in  the  most  northern  districts  of  the  wheat  belt,  where  it  is  impossible  to 
grow  Thule  II  successfully. 

Bjorn  oats  n  (197,  "  Bjornhafre  "  II,  01120  b),  obtained  by  pure  line 
selection  from  the  Bjorn  variety  which  it  exceeds  in  yield  and  percentage 
of  grain. 

Oat  199,  01163,  obtained  from  the  cross  Guldregn  X  Dala.  This  new 
variety  ripens  about  the  same  time  as  Dala,  the  earlier  parent,  which  it 
surpasses  in  yield,  strength  of  straw,  and  quality  of  grain.  This  oat  could 
be  successfully  grown  in  many  districts  of  central  and  northern  Sweden  for 
which  the  Guldregn  and  Bigowo  varieties  are  too  late. 

186  -  Greenhouse  Experiments  on  the  Rust  Resistance  of  Oat  Varieties,  in  the  United 
States.  —  Parker,  J.  11.,  in  the  U.  S.  Department  ■  1  '.riculture,  Bureau  of  Plant  In- 
•hairy,  n, ,ii  tin  %-,,   ,  t6pt>.,  4-  •  Pigs   '    I  Plates      Washington,  Febiuarj    ins. 

In  the  United  States  extensive  damage  to  oats  is  caused  almost  every 
year  by  two  kinds  of  rust,  stem  rust  (Puccinia  graminis  f.  Avenae *Enkss. 
and  Henn.),  and  crown  or  leaf  rust  (Puccinia  Lolii,  f.  McAlpine). 

The  papei  under  review  describes  a  serie^  of  inoculation  e  xperiments  made 
on  nui lien  >ns  varieties  of  oats  in  a  hot,  damp  gr<  enhouse  (conditions  favour 
able  to  the  development  of  rust)  in  order  to  obtain  materia]  for  use  in  hy- 
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bridisation  and  selection  work  aiming  at  producing  resistant  types.  These 
methods  were  adopted  because  simple  observations  made  under  natural  en- 
vironmental conditions  do  not  give  an  exact  criterion  of  the  degree  of  im- 
munity of  a  variety.  For  example,  Sixty  Day  and  Kherson,  recommended 
as  resistant,  proved  during  the  experiments  to  be  very  susceptible  ;  their 
apparent  resistance  is  only  due  to  their  earliness,  which  enables  them  to 
ripen  completely  before  the  occurrence  of  conditions  favourable  to  the  de- 
velopment of  rust.  The  usa  of  these  two  varieties  as  hybridisation  material 
might,  therefore,  give  unsatisfactory  results. 

In  all  3  256  inoculations  were  made  at  two  different  periods  of  growth 
a)  the  seedling  stage  ;  b)  the  earing  stage.  Only  two  varieties  proved  com- 
pletely resistant  to  stem  rust  —  White  Tartarian  and  Ruakura  Rustproof. 
Several  varieties  of  the  red-oat  group  (Avena  sterilis),  including  certain 
strains  of  Burt,  Cook,  Appier,  Italian  Rustproof,  Red  Rustproof,  and  Turk- 
ish Rustproof,  proved  very  resistant  to  crown  rust.  Only  Ruakura  Rust- 
proof proved  resistant  to  both  kinds  of  rust.  Several  varieties  resistant  to 
crown  rust  are  very  susceptible  to  stem  rust.  Resistance  to  rust,  is  therefore, 
a  specific  character,  which  can' be  modified  by  hybridisation  and  selection. 

Conclusions.  —  The  results  obtained  during  the  investigations  de- 
scribed offer  a  basis  for  the  choice  of  material  in  selection  work. 

187 -Stability  of  Hybrids  of  Pima  x  Gila  Cotton,  in  Arizona,  U.  S.  A.  —  Kearney, 
T.  H.  aiid  Wells,  W.  G.,  in  The  American  Naturalist,  Vol.  1,11,  Nos.  622-623,  pp.. 
49T-506.  I^tioaster,  Pa..,  October-November,  1018. 

Most  of  the  previous  hybridisation  studies  of  cotton  have  been  made 
with  different  varieties  such  as  Sea  Island  [Gossypium  barbadense)  and  Upland 
(G.  hirsutum),  and  Egyptian  (1)  X  Upland.  The  resulting  hybrids  are  very 
variable  in  the  Fz  and  following  generations,  and  it  has  been  impossible  to 
fix  them  in  spite  of  careful  selection  work  carried  out  over  6  or  7  generations. 
Little  is  known,  however,  of  the  behaviour  of  hybrids  of  varieties  of  a  same 
species.  It  is  not  known  whether  they  are  less  variable  than  hybrids  be- 
tween different  species,  thus  making  it  possible  to  fix  new  and  valuable  com- 
binations of  characters.  The  investigations  described,  made  in  the  Coopera- 
tive Testing  Garden  at  Sacaton,  Arizona,  form  a  good  contribution  to 
the  solution  of  this  problen. 

Method.  —  Two  varieties  were  used,  Pima  and  Gila,  derived  by  mu1 
tion  from  Mit  Afifi,  from  which  the  first  differs  more  than  the  second.     Three 
generations  of  parents  —  Pv  P2,  P3  —  and  three  generations  of  hybrids      /■ ,. 
F2,  F3  — ■  were  observed.     Crosses  were  made  between  these  hybrids  and 
each  of  their  parents.     Thus,  in  1915,  some  of  the  flowers  of  the  /•',.  plants 
were  fertilised  with  the  pollen  of  Pima  and  others  with  the  pollen  0 
giving  hybrids  3/^  Pima  and  s/4  Gila.     In  1916  these  hybrids  were,  in  th 
turn,  fertilised  with  pollen  from  the  parents,  and  produced  hybrid-  r  B  Pima 
and  7/8  Gila. 


(1)  Egyptian  cotton  does  not  form  a  1 
guished  from  Upland  cotton  by  such  characl 
a  cross  between,  two  distinct    p  [Author.) 
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Characters  studied.  —  Pima  and  Gila  differ  in  24  characters,  only 
6  of  which  are  independent}  all  the  others  being  connected  by  physiologic- 
al correlation.  Most  of  the  characters  are  concerned  with  the  shape  or  size 
of  certain  organs  (e.  g.  length  of  internodes,  leaves,  floral  parts,  fibre,  etc.). 
/  length  w \  _    j  7   77  .j     I   length 


The  leaf- index 


X  100  I  and  boll  index 


X  100  j  vary  greatly 


\width  /  \diameter 

in  the  two  varieties.  Three  characters  which  could  not  be  measured  exact- 
ly were  determined  by  grading  ;  they  are  colour  of  fibre,  amount  of  fuzz  on 
seeds,  and  roughness  of  the  boll  surface  (which  increases  with  the  greater 
number  and  depth  of  the  pits  in  which  the  oil  glands  are  situated). 

Characters  of  the  hybrids.  —  1)  Average  values.  —  In  the  simple 
hybrids,  Pima  X  Gila,  the  characters  were  intermediate  to  those  of  the 
parents. 

2)  Coefficients  of  variation.  —  The  most  important  fact  observed  was 
the  stability  of  the  hybrids.  The  average  variability  of  the  F2  plants  did 
not  exceed  that  of  the  most  variable  parent,  Gila,  and  two  F:i  descendants 
had  the  same  low  variability  as  the  least  variable  parent,  Pima.  These 
facts  point  to  the  possibility  of  obtaining  relatively  uniform  new  varieties 
of  cotton  by  crossing  varieties  of  one  species. 

Distribution  of  characters.  —  The  relative  stability  in  the  hybrids 
of  three  very  important  characters,  length  of  fibre,  leaf  index,  and  boll  in- 
dex, was  confirmed.  In  the  F2,  the  difference  between  the  maximum  and 
minimum  values  was  always  less  than  for  the  parents.  In  the  crosses  Egyp- 
tian X  Kekchi  (described  by  Cook)  and  Egyptian  X  Hindi  (described  by 
Marshall),  however,  the  maximum  and  minimum  values  of  the  hybrids 
sometimes  greatly  exceeded  those  of  the  parents. 

In  the  cross  Pima  X  Gila  the  roughness  of  the  boll,  colour  of  the  fibre 
and  amount  of  fuzz  on  the  seeds,  all  included  by  Balls  and  McLENDON  in 
the  list  of  allelomorphous  characters  in  cotton,  behaved  like  size  and  shape 
characters,  showing  no  scission  and  re-combination  in  the  Men  deb  an 
sense . 

Other  OBSERVATIONS.  —  The  behaviour  of  the  hybrids  ^  4  Pima  or 
Gila  and  7/s  Pima  or  Gila  is  interesting.  The  biometrical  values  swayed 
rapidly  towards  the  preponderant  parent,  and  in  the  7/8  hybrids  the  influence 
of  the  other  parent  practically  disappeared  ;  this  is  shown  by  the  following 
figures  : 


- 

Leaf  index 

Boll  index 

78.1  ±  O.I-l 
78.7  ±  0.63 
94-1  ±  <M7 
93-1  ±0.47 

173  ±  O.18 
179  i  O.66 
153  ±  0.90 
156  ±0.51 

Pima  7/g 
Gila  7, 

[(Pixna  X  Gila)  X  Pima]  X  Pima 
[(Pima  X  Gila)  X  Gila]  X  Gila  .   . 

Xo  mutation  was  observed  throughout  the  investigations. 
Conclusions.  —  The  characters  of  the  hybrids  Pima  X  Gila  are  inter- 
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mediate  to  those  of  the  two  parents.  Certain  characters  which  behave  as 
allelomorphs  in  other  crosses  did  not,  in  this  case,  give  rise  to  any  obvious 
segregation  or  re -combination.  The  F2  and  following  generations  are  very 
stable.  There  is  no  genetic  correlation  between  the  characters.  Xc  domi- 
nance or  recessiveness  was  observed  in  the  characters.  It  should  be 
possible,  by  crossing  varieties  of  one  species,  to  obtain  new  and  useful  com- 
binations of  characters. 

188 -Selection  of  Sugar  Cane  Resistant  to  Frost,  in  the  Gurdaspur  District,  India, 

See  No..  153  of  this  Review. 

189  -  Hybridisation  of  Eggplants,  in  the  Philippines.  —  Bayla,  a.  S,  in  The  Philip, 
pine  Agriculturist,  Vol.  VII,  No.  3,  pp.  66-71.  Eos  Bafios,  October,  1918. 

In  the  Philippines  preference  is  given  to  native  varieties  of  eggplants 
on  account  of  their  flavour  and  the  greater  firmness  oi  their  ilesh  which 
makes  them  more  satisfactory  for  cooking  purposes  than  the  foreign  varie- 
ties. Native  varieties  are,  however,  inferior  to  foreign  ones  in  size,  }  ield 
and  uniformity  of  colour  which  ranges  from  dark  purple  to  whitish  green. 
The  results  are  given  of  a  series  of  crosses  between  the  Native  Long  variety 
and  New  York  Improved  variety,  characterised  by  its  globular  shape  and 
the  uniform  purple  colour  of  its  fruit. 

Fx  Hybrid's.  —  They  differed  from  each  of  their  parents  by:  — 
1)  more  vigorous  growth  (the  average  diameter  of  the  stem  above  the 
ground  is  17  mm.  as  against  15  mm.  ;  2)  high  resistance  to  bacterial 
disease  (Bacillus  Solanacearum  Erw.  F.  Smith) ;  3)  large  production  of 
fruit  containing  few  seeds  ;  4)  the  intermediate,  pear  shape  and  inter- 
mediate colour  of  the  fruit. 

F2  Hybrids.  —  They  differ  from  the  Ft  hybrids  by:  -  -  1)  greater 
size  and  weight  of  their  fruit ;  2)  total  disappearance  of  the  resistance  to 
bacterial  disease  which  appeared  in  Fx ;  3)  cololir  of  the  fruit  whicb  in  the 
F2of  the  New  York  Improved  ^  X  Native  Long  $  cross,  is  a  hue  purple, 
resembling  the  colour  of  the  New  York  Improved  variety  instead  of  green, 

as  in  the  Fv 

It  seems,  therefore,  possible  to  improve  the  native  Philippine  eggplants 
by  hybridisation  and  selection,  thus  increasing  both  the  yield  and  size  of 
the  fruit. 
190 -Marquis  (1)  and  Huron  Wheats  in  Canada.  -Moe,  g.  g.,  in  Dominion  Expetimmtal 

Farms,  Seasonal  Hints,  East  and   British  Columbia,  No.   10,    pp.   5"6,  Ottawa.  March, 
1918. 

Marquis  wheat  has  done  so  well  in  the  prairie  provinces  thai  it  has 
put  the  other  good  varieties  introduced  by  the  Experimental  Farms  into 
the  shade.  Canadian  farmers  have  tested  this  wheat  all  over  the  country, 
but,   as  a  rule,  it  has  proved  more  suitable  to  the  prairie  provinces  than 

any  others.  ,        ,        T.  „ac 

Huron    wheat  was  intended  for  the  other  parts  oi    Canada. 
thought  it  would  prove  more  valuable  in  the  east  than    Marquis  ...  tn 

(1)   See  A'.  June,   1918,  No.  641.  (Ed.) 
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great  western  plains.  As,  however,  it  is  not  primarily  an  export  wheat, 
preference  has  usually  been  given  to  Marquis. 

Both  these  wheats  have  red  grain.  Huron  is  bearded  and  has  red 
glumes,  whereas  Marquis  is  beardless  with  yellow  glumes.  The  first  threshes 
easily  as  it  has  not  the  close  glumes  which  suits  the  second  so  well  to 
districts  visited  by  strong  winds  during  the  ripening  period.  Both  have 
strong  straw  and  ripen  about  the  same  time.  On  account  of  their  high 
gluten  content  and  bread-making  value  Canadan  wheats  are  much  sought 
after  by  English  millers,  who  mix  them  with  soft  English  wheats  de- 
ficient in  these  qualities. 

Marquis,  which  is  unequalled  for  hardness  of  grain  and  bread-making 
value,  is  an  ideal  export  wheat.  The  bread-making  value  of  Huron  enables 
good  quality  bread  to  be  made  of  it,  but  it  is  not  so  valuable  as  Marquis 
for  the  export  trade.  It  should,  therefore,  not  be  grown  in  the  western 
districts  with  a  high  reputation,  but  may  be  recommended  to  farmers  in 
the  east  and  British  Colombia  as  probably  the  mo«t  vigorous,  most  pro- 
ductive and  most  satisfactory  generally  for  most  of  the  soil  and  climate  con- 
ditions. In  Manitoba,  Saskatchewan,  and  many  parts  of  Alberta,  however, 
preference  should  be  given  to  Marquis  which  is  singularly  well  suited  to 
the  requirements  of  these  districts. 

191  Comparative  Cultural  Tests  with  Different  Varieties  of  Wheat  and  Rye,  in 
Sweden.  —IjuxG,  E.  W.,  in  Su  ;  I  a  i  orenin  s  Tidskrift,  Year  XXVIII,  Pt.  1.  pp. 
1 61  -lOij.    Malmo,  iyt8. 

The  results  are  given  of  comparative  cultural  tests  made  in  different 
localities  of  southern  and  central  Sweden  to  determine  those  in  which  rye 
should  be  preferred  to  wheat  and  vice  versa. 

Svalof.  —  Varieties  oj  wheat  tested  :—  Pansar,  Sol,  Bore,  Extra  Square- 
head II,  Xative  Swedish  ("  Svenskt  laudthvete  ")  Varieties  of  rye  tested: — 
Stiarn,  Petkuser,  Bretaguer,  Grey  Oestergotland  Rye  ("  Ostgota  Grar&g  "). 

During  the  period  1907-1917  winter  whe.it  produced  slightly  more  than 
rye.  Thus,  Pansar  gave  an  average  of  44.7  cwt.  of  grain  per  acre,  or  5.0 
cwt.  more  than  Stiarn,  the  best  rye.  Native  Swedish  Wheat  produced 
31. 1  cwt.  of  grain  per  acre,  or  1.9  cwt.  more  than  grey  Oestergotland  rye. 
I  >n  the  other  hand  the  oldest  varieties  of  wheal ,  Mich  as  Sol,  Bore,  and  Extra 
Squarehead  II,  gave  about  the  same  yield  in  grain  as  Stiarn  rye.  i.  e.  in 
cwt.  per  acre  respectively  : —  35.8,  35.5,  38.3,  36.7,  Stiarn  rye  (36.7  e\. 
Petkuser  (31.2  cwt.)  and  Bretagner  (35.6  cwt.)  wheats  gave  a  higher  grain 
yield  than  Native  Swedish  Wheat  (31. 1  cwt.).  These  results  show  that  the 
choice  of  the  cereal  best  suited  to  a  given  locality  depends  less  on  the  spe- 
cies than  the  variety,  which,  in  its  turn,  depends  largely  on  s<  lection,  by  win  eh 
it  can    be   Largely    modified. 

Ai.n'aki'.  -  The  difference  between  Pansar  wheat  and  Stiarn  rye  is 
still  more  marked  at  Alnarp  than  Svalof.  This  is  shown  by  the  yields  in 
grain  pel  acre  of  these  <  ereals  respectively  :  54.6  cwt.  and  24.5  cwt.  Stiarn 
rye  also  proved  inferior  even  to  Guldkain  bailey  which  yielded  31.7  cwt, 
of  grain  per  acre.  Th  unfavourable  results  may  be  attributed  to  the 
nature  of  the  s<>il  which  is  mostly  compact,  cold,  and  ill  suited  to  rye. 
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Bjerka  Saby  (Oestergotland  School  of  Agriculture,  2°  of  latitude  furth- 
er north  than  Svalof).  —  Varieties  of  wheat  tested  :  — Bore  and  Sol.  Var- 
ieties of  rye  tested  :  —  Selected  Wasa  and  Petkuser.  The  average  yields 
in  grain  for  the  period  1907-1917  (Bore  23.5  cwt.,  Sol  23.0  cwt.,  Wasa  [8.1 
cwt.,  and  Petkuser  17.8  cwt.)  show  wheat  to  retain  its  superiority  over 
rye. 

Ultuna.  —  Considering  the  northern  latitude  of  this  locality  (6o°,  or 
40  further  north  than  Svalof)  and  in  spite  of  the  favourable  soil  conditions, 
wheat  here  loses  its  superiority  over  rye,  producing  the  same  quantity 
of,  or  often  even  less  grain  than,  rye.  The  weather  conditions  are  clearly 
more  favourable  to  rye. 

192  -  Comparative  Cultural  Tests  with  Barley,  Spring  Wheat  and  Oats  in  Different 
Parts  Of  Sweden. — Eju^G,  U.  W.,  intheSveriges  Utsadeforenin  fs  TidsArc't.Year  XXVIII, 

Pt.  4,  pp.  169-172.     Malmo,  1918. 

The  results  are  given  of  a  series  of  comparative  cultural  tests  with 
different  varieties  of  spring  wheat,  barley  and  oats,  made  to  determine 
which  of  these  cereals  are  best  suited  to  given  districts. 

Svalof.  —  Varieties  studied  :  —  Varparl  and  Kolben  Wheats,  Gull- 
korn  and  Prinsess  barleys,  Seger  and  Guldregn  oats.  During  the  experi- 
mental period  1900-1917,  barley  gave  the  best  results,  proving  much  super- 
ior to  oats  and  still  more  so  to  spring  wheats.  The  yields  obtained,  in 
cwt.  per  acre,  were: — Gullkorn  25.0,  Prinsess  24.2,  Seger  21.6,  Guldregn 
21.8,  Varparl  20.5,  and  Kolben  19.9. 

Alxarp.  — -  The  superiority  of  barley  over  the  other  two  cereals  v 
yet  more  marked.  Its  grain  yield  exceeded  that  of  oats  by  7.2  to  7.9  cwt., 
that  of  spring  wheat  by  an  average  of  6.4  cwt.     Wheat  seemed  equal,  or 
even  superior  to  oats  as  a  result  of  the  particularly  favourable  soil  and 
cultural  conditions. 

Bjerka-Saby  and  Ultuna.  —  Barley  remained  the  best  and  spring 
wheat  came  last.  The  grain  without  glumes  has  been  taken  into  ac- 
count in   calculating   the   yields   of  both  barley   and  oats. 

193  -  Cereals  and  Leguminosae  of  French  West  Africa.  —  Sec  No.  1  [6  of  this  R 

194  -  Potatoes  of  the  Canary  Islands.  —  bois,  d.,  in  the  Bulletin  de  la  s 

d'Acclimztation  de   France,  Year  lyXV,   No.    12,   pp.   569-5/0.     Paris,  Decemb 
Potatoes    have  long    been  grown,  in  the  Canary  Isla  ds  to    supply 
England    with  early  ones.  To  assure    production  seed  potatoes   are  senl 
from  England  each  vear    in  October  or  November  to  the  Canary    [slands 
because,  in  a  subtropical  climate, -the  European  varieties  musl  be  renewed 
if  a  remunerative   vield   is  to   be  obtained,    as   disease    and    degeneracy 
rapidly  make    the  tubers    unfit   for  reproduction.    Tubers   received   from 
England    are   cultivated  in   winter,   from  October    to    Vlay.     There  are. 
however,  in  the  Canaries,  local    varieties  which  have  been  grown  by  tn 
peasants    for   years,  and    are  perfectly    adapted    to    Hie    climu 
potatoes  give  a  much  higher  yield  than  do  the   European   van- 
are  preferred  by    the    natives    because,   instead    of   being   flou 
have   firm,   consistent   flesh. 
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At  the  request  of  the  author,  vice-presideut  of  the  "  Societe  nationale 
d'Acelimatation  de  France  ",  the  French  Consul  at  Teneriffe  sent  the 
Society  tubers  of  the  Papas  blancas,  Papas  negras,  Papas  palmeras,  Co- 
loradosdeBaga,  and  Meloneras  varieties.  Some  of  these  were  sent  to  the 
Paris  museum  and  to  the  firm  of  Vii.mokin-Andrieux  &  Co.  to  be  com- 
pared with  other  known  varieties.  Others  have  been  sent  to  Algieria, 
Tunis  and  Tangiers  for  cultural  tests  in  these  countries. 

195  -  Roots  and  Tubers  of  French  West  Africa.  —  See  No.  146  of  this  Review. 

196  -  Cultivating  and  Ensilage  ing  Goat's  Rue  to  Free  it  from  its  Bitter  Element  and 
Make  it  Usable  as  Fodder;  Experiments  in  Italy.  —  Se>c  No.  168  of  this  Review. 

197  -  Relation  between  the  Length  of  Cotton  Fibre  and  Rainfall,  in  the  Lesser  An- 
tilles. —  Kelsick,  R.  E.,  in  the  West  Indian  Bulletin,  Vol.  XVII,  No.  2,  pp.  79-S2  -f 
1  Diagram.  Barbados,  1918. 

In  Egypt,  after  irrigation,  cotton  fibre  grows  long  in  a  very  few  days. 
At  the  I,a  Guerite  Experiment  Station,  St.  Kitts  (Lesser  Antilles),  the 
author  noticed  that  in  1917-1918,  a  very  dry  year  (during  August,  when 
60  %  of  the  flowers  open,  there  were  only  76  mm.  of  rain),  the  fibre  in  se- 
lected Sea  Island  plants  was  shorter  than  in  the  previous  year  when,  dur- 
ing the  flowering  month,  279  mm.  of  rain  fell.  He  also  observed  that 
the  staple  of  bolls  which  open  late  (the  second  half  of  October)  is  some 
millimetres  longer  than  that  of  bolls  which  open  earlier  (beginning  of 
September).  In  1917,  for  example,  the  staple  of  bolls  bursting  on  Septem- 
ber 13  was  49  mm.  long,  that  of  bolls  bursting  on  October  18,  57  mm. 
long.  This  was  because  the  bolls  which  opened  latest  were  from  flowers 
which  had  had  benefited  by  177  mm.  of  rain  during  their  critical  period 
(from  the  15th  to  the  21st  day  after  flowering),  whereas  the  bolls  which 
burst  first  came  from  flowers  which  had  had  only  64  mm.  of  rain  during 
their  critical  period.  Curves  of  the  rainfall  during  the  first  24  days  of  the 
boll's  growth  and  the  length  of  the  staple  at  the  time  of  dehiscence  proved 
very  similar.  This  seems  to  show  that,  in  the  Lesser  Antilles,  the  length 
of  the  fibre  depends  on  the  amount  of  water  the  plant  receives  during  the 
critical  period  of  the  growth  of  the  bolls. 

198  -  Possibilities  of  Cotton  Cultivation  in  the  South  Pacific  Islands.  —  The  Board  of 

Trade  Journal,  Vol.  CI,  No.  1 184,  p.  260.  I/'iidnu,  1918. 

With  suitable  labour  and  a  fair  market,  the  South  Pacific  Islands,  ac- 
cording to  the  Report  of  the  Inter-State  Commission  of  Australia  on  the 
•trade  of  the  South  Pacific,  offer  a  wide  and  promising  field  for  cotton  cultiva- 
tion. In  New  Caledonia  and  the  New  Hebrides  tin.'  French  have  shown 
how  promising  is  this  field  both  from  the  point  of  view  of  production  and 
consumption. 

N]  w  C  M.ii'OxiA.  — A  recent  Consular  Report  slates  that  it  was  only  a 
lew  years  ago  that  cotton  growing  was  smarted  in  New  Caledonia,  but  it  is 
already  a  flourishing  industry,  and  promises  to  assume  important  dimen- 
sions.    It  first  appears  in  tin-  list  of  exports  in  [908,  with   a  total  of  a  lit- 
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cwt. 

worth 

£ 

tons 

■ 

275 
£  858 

» 

» 

£  3  633 

» 

£'5  536 

tie  over  half  a  ton.     Since  then  progress  has  been  rapid,  as  the  following 
figures   show  :— 

1908 11 

1909 3 

1910 12 

19" 44 

1912 197 

The  value  of  cotton  exported  in  1914  was  £7300,  as   against  £10,1 
in  1913.     Owing  to  the  fall  in  price  of  cotton  due  to  the  war,  planters  held 
their  stocks.    A  considerable  quantity  of  cotton  seed  has  also  been  exported 
from  New  Caledonia. 

Commenting  on  the  quality  the  authority  states  that  the  plant  grows 
well,  even  in  the  poorest  soil ;  and  in  good  soil,  where  proper  care-  is 
taken,  yields  abundantly,  the  average  in  such  cases  being  between  1  200  and 
1  500  kg.  (2  582  and  3  254  lb.)  of  seed  cotton  per  hectare  (2.47  acres).  In 
the  most  favourable  spots  and  under  careful  cultivation  the  yield  is  said  to 
be  considerably  higher. 

The  quality  also  is  excellent.  In  1912  the  cotton  was  quoted  on  the 
Havre  market  at  from  is.  id.  to  2s.  per  kg.  A  small  consignment  was  re- 
cently sent  from  Noumea  to  Liverpool,  and  is  reported  to  have  been  sold 
at  a  higher  price  than  the  maximum  paid  at  Havre.  The  price  paid  to  loc- 
al planters  is  4.8^.  per  kg.  (unginned).  The  present  area  under  cotton  is 
estimated  to  be  from  800  to  1  000  hectares  (1  976  to  2  470  acn 

An  interesting  feature  of  cotton  cultivation  in  New  Caledonia  is  that 
it  is  not  annual  as  in  America  and  Egypt.,  but  perennial,  the  cotton  plant, 
in  consequence  of  the  absence  of  frosts,  thriving  and  producing  for  many 
years.  The  growing  of  cotton  in  New  Caledonia  has  been  encouraged  by 
the  establishment  at  Noumea  of  a  cotton-ginning  plant.  The  variety  of 
cotton  cultivated  is  the  Gossypium  peruvianum, 

New  Hebrides.  —In  an  article  on  the  New  Hebrides,  which  appeared 
in  the  L'Oceanie  Francaise,  it  is  stated  that  the  French  colonists  hayeonly 
tried  cotton-growing  during  the  last  3  years.     They  entered  int..  tin-  ven 
ture  with  hesitation  in  view  of  the.  frequent  rains.     The  results  have  diss 
pated  their  fears,  and  the  surprising  thing  is  that  the  Island  of  Santo,  the 
most  humid,  has  succeeded  the  best  in  this  new  cultivation.     Over  691 
kg.  (681  tons)  of  cotton  were  exported  from  the  New  Hebrides  in   mi 
The  qualitv  is  reported  to  be  excellent. 

Bismarck  Archipelago,— -Experiments  were  made  b}   the _Germ 
authorities  in  the  Island  of  Bougainville  (Bismarck  Archipelago)  wit! 
vonica  cotton  which  gave  an  exceedingly  line  staple  of   1     ,  inches  in  I 
described  as  strong  and  of  good  colour. 

British  Papua.— In  1915,   100  acres  were  undei  cotton  1 
Papua,  the  product  of  which,  to  the  value  of   K  ;  .;<•<»■  was  exported.     1 
Assistant  Resident  Magistrate  of  the  North-Eastern  1 1«  ision,  in 
for  1014-15,  stated  that  he  had  obtained  a  supply  oi  cotton   se. 
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opportunity  offered  he  distributed  this  among  the  villages,  with  instructions 
as  to  planting. 

Fiji.  —  In  1880  the  cotton  crop  of  Fiji  was  valued  at  £30  000  but  its 
cultivation  gradually  gave  way  to  more  profitable  products.  Efforts  have 
recently  been  made  by  the  Fijian  Government  to  resuscitate  this  industry 
by  supplying,  free  of  cost,  to  the  Indian  population  the  necessary  seed,  and 
by  providing  for  the  purchase  by  the  local  Agricultural  Department  of  the 
cotton  harvested.  The  estimated  area  under  cotton  in  1914  in  Fiji  was  5:>o 
acres,  as  against  24  acres  in  1913.  The  amount  of  cotton  purchased  by 
the  Agricultural  Department  in  1914  and  early  in  191 5  amounted  to  about 
10  000  lb.,  all  grown  from  seed  distributed  from  the  Governmental 
Experimental  Station  at  Lautoka.  It  is  anticipated  that  the  cultivation 
of  cotton  in  Fiji  will  extend  amongst  the  Indians  settled  there. 

Tongan  Islands.  —  In  the  Tongan  Islands  Protectorate,  the  climate 
and  soil  of  many  parts  of  the  group  are  said  to  be  particularly  well  adapted 
fo  the  establishment  of  a  successful  cotton  industry,  and  it  is  anticipated 
that  before  long  cotton  will  be  added  to  the  products  of  these  Islands. 

Tahiti  (Society  Islands).  — In  1865  and  1866  the  cotton  crop  of  Tahiti 
(Society  Islands)  was  valued  at  £100000.  Cotton  is  now,  however,  but  lit- 
tle cultivated  in  the  Society  Islands,  principally  owing  to  want  of  labour. 

It  will  be  observed  that  the  localities  mentioned  are  scattered  through- 
out the  greater  area  of  the  South  Pacific  Islands,  and  they  demonstrate  at 
least  that  cotton  may  be  successfully  grown  on  a  very  large  scale  if  the  price 
offered  therefor  and  the  labour  available  offer  sufficient  inducement. 

190  -  Textiles  and  Fibres  of  French  West  Africa.  —  See  No.  1  \6  of  this  a\ 

Observations  on  the  Cultivation  ot  some  Oil-yielding  Plants  in  Indo-China  (1). — 
Chevalier,  A.,  in  the  Bulletin  economigue  del' I ndochine,  Year  XXI,  New  Series,  No 
it.,    -vjm- J,.--.     Hanoi-Haiphong,    M'wh- April,    iqiS, 
The  author  describes  observations  he  made  on  the  oil-yielding  plants 
of  Indo-China  during  his  tours  there.     In  addition  to  the  castor-oil  plant, 
the  cultivation  of  which  has  spread  everywhere  in  Indo-China  as  a  result 
of  tlit  demands  of  the  Supply  Service  of  France  (2),  the  plants  which  most 
attracted  the  author's  attention  were  the  coconut,  the  oil  palm  and  some 
fore.-t  trees. 

1)  Coconut  (3).  —  This  is  the  most  valuable  tree  for  cultivation  in 
Cochin-China,  Cambodia  and  Xortli  and  Central  Annani.  In  the  pro- 
vincies  of  Gia-dinh  and  Bien-hoa,  in  marshy  land  which  at  &rs1  sight  ap- 
pears suitable  to  rice  only,  are  several  experimental  plantations  which  are 
doing  well.  In  these  marshy  soils,  rich  in  humus,  tin  coconul  dues  well 
so  loi  it  is  planted  on  land  sufficiently  high  above  the  water  level  to 

prevent  most  of  the  roots  from  being  soaked.  The  soil  is  raised  by  dig- 
ging between  the  rows  of  coconuts  and  heaping  the  earth  round  the  foot 
of  the  trees.     A  seri  small,  parallel  canals  is  thus  made  between  the 

(1)  See  R.  Jul;  1  See  R.  Nov.,  1918,  Ni  201 
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I  coconuts.     Sometimes  the  soil  round  the  foot  is  raised  yet  more  by  add- 
ing each  year  composts  and  vegetable  mould  taken  from  the  canals  around. 
;.  This  mud,  mixed  with  a  little  lime,  makes  an  excellent  fertiliser.     At  the 
f  beginning  of  plantation  in  marshy  land  and  during  the  three  or  four  first 
I  years,  the  expense  of  upkeep  may  be  greatly  reduced  by  growing  rice  in 
;■  the  land  where  canals  have  not  yet  been  dug  and  which  is  raised    only 
[  round  the  foot    of    the    coconuts.     As  the  leaves  of  the  coconuts  grow 
:  larger  and  the  land  is  divided  into  canals  and  hillocks  rice-growing  grad- 
ually   becomes    impossible.     It  is,  however,  espcially  in  the  red  soils  of 
Cochin-China  and  Cambodia  that  the  future  of  coconut  plantations  seems 
most  promising. 

Methods  adopted  by  natives  of  Cambodia  to  control  Orvctes  rhino- 
ceros are  described.  M.  KET,  President  of  the  Court  of  Cassation  of  Cam- 
bodia-, surrounds  the  upper  part  of  the  coconut  trunks,  especially  the 
axil  of  the  leaves  and  the  parts  near  the  terminal  bud,  with  intertwined, 
thorny  twigs  from  lianas,  very  common  in  the  hedges  round  the  village, 
known  locally  as  "  Voettr  bae  tamnoeup  "  or  "  Paula  est  ".  These  plants 
'  are  A  cacia  pennata  Willd,  and  a  related  species  as  yet  undetermined  ; 
climbing  Caesalpinia  may  also  be  used.  These  intertwined  thorny 
twigs  stop  the  insects  during  their  night  flights  and  in  the  morning 
.the  children  collect  and  destroy  those  which  have  fallen  at  the  foot  of 
the  trees. 

M.  Poun,  Minister  of  War  at  the  Court  of  Cambodia,  uses  a  some- 
what different  method.  The  upper  part  of  the  trunk,  especially  the  axil 
of  the  leaves,  is  surrounded  by  rice  straw  instead  of  thorny  twigs.  This 
effectively  prevents  the  insect  from  boring  galleries  into  the  palm.  M. 
Martin  de  Flaucourt  has  observed  that  if  Canna  is  grown  round  young 
cocoonut  trees  Orycles  cannot  reach  the  trunk,  and  the  fallen  insects  may 
be    collected    from   the   ground   every    morning. 

2)  Oil  palms.  —  The  Elaeis  guineensis,  a  native  of  Wesl  and  Equa- 
torial Africa  is  also  very  valuable  in  Indo-China.  The  yields  obtained 
from  the  few  plantation  experiments  made,  although  not  so  high  as  those 
in  Malaysia,  where  they  are  really  remarkable,  are,  nevertheless,  worthy 
of  attention.  It  is  essential  to  introduce  good  varieties  into  Endo-China, 
and  it  should  not  be  forgotten  that  oil  palms  demand    much    attention. 

3)  Forest  trees.  —  The  author  had  occasion  to  study  the  wild  oil- 
yielding  trees  of  the  Indo-Chinese  forests.  Some  of  them  are  cultivated 
by  the  natives  in  Tonkin  and  North  Annam.  No  species  of  the  forests 
of  Cochin-China  or  Cambodia  seem  adapted  to  rational  exploitation  be- 
cause of  the  way  the  trees  are  scattered  through  the  forests  and  tber. 
low,  irregular  yield.     This  applies  particularly  to  Bassia}  two 

which  are  known  in  Cochin-China  and  Cambodia,  and  Schleichera  tn 
(Sapindaceae;  wrongly  considered  by  IvEUREiRO  to  be  a  pistachio  tree  and 
called  by  him  Pistacia  oleosa).     An  exception  should,  nowevei  .  be  made  toi 
k  Myristicaceaeous  plant   which  is  fairly  common   m  the  Saigon   dis 
and 'the  province  of  Bienhoa,  Horsfiddia  Irya   (Gaerth.)     \\  arburg,  found 
in  marshy  lands.     This  tree  gives  high  yields  oi  oil  seeds   (as  much 
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I  io  lb.  according  to  M.  Glrard)  which  contain  up  to  50  %  of  fat.     The 
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tree    grows     fairly    rapidh7. 


201  -  The  Coconut  Tree  in  Cochin-China (1).  —  I.  Morange,  V.,inthtCongresd' Agricul- 
ture colonials,  Gouvernment  general  dc  I' Indochine,  Bulletin  No.  11,  Saigon  Series,  pp.  13- 
23.  Saigon,  1918.  —  II.  Oirart),  F,.,  De  l'interet  des  cultures  intercalaires  dc  cafeiers 
dans  les  heveas  et  dans  les  cocotiers,  in  Bulletin  iconomique del' indochine,  Year  XXI, 
New  Series,  No.  129,  pp.  130-131. 

I.  —  In  addition  to  the  small  crops  of  coconuts,  very  common  in  most 
of  the  villages  of  Cochin-China,  there  are  over  17  297  acres  of  native  indus- 
trial coconut  plantations  in  Lower  Cochin-China,  divided  into  numerous 
small  estates,  generally  from  7  to  25  acres  in  area,  and  never  larger  than 
75  acres.  There  are  about  2  470  acres  of  European  plantations.  These 
are  new,  and  will  not  be  in  full  bearing  for  5  or  6  years  at  the  least,  when 
their  yield  will  represent  1  500  to  1  600  metric  tons  of  copra  alone.  In 
a  few  years  there  should  be  an  export  not  exceeding  8000  to  to  000 
metric  tons. 

An  enquiry  made  in  1912  showed  there  to  be  about  370  660  acres  of 
uncultivated  land  in  Cochin-China  which  could  be  utilised  for  growing 
coconuts  ;  of  these  247  010  are  "  red  soils  "  (2)  and  123  550  alluvial  or 
sandy  soils.  In  addition  to  rubber  trees,  it  should  be  possible  to  grow 
large  coconut  plantations  in  the  red  soil,  of  which  there  are  at  least  988  440 
acres  in  Cochin-China.  This  work  has  been  started  by  the  "  Society  des 
Plantations  "  of  Au-16c. 

The  Administration  has  attempted  to  encourage  the  cultivation  of 
coconut  trees  and  the  production  of  copra.  A  decree  of  the  Governor 
of  Cochin-China,  dated  December  11,  1912,  laid  down  sanitary  measures 
for  the  control  of  insect  pests  (Oryctes  rhinoceros  and  Rhvncophorus). 
In  1 913,  land  on  which  coconut  trees  were  grown  was  exempted  from  all 
taxes  during  the  first  seven  years  after  its  cultivation  was  begun.  During 
the  eighth  }^ear  only  y3t  and  during  the  ninth  2/3  of  the  area  are  subject 
to  taxation  ;  from  the  tenth  year  onwards  the  whole  plantation  is  taxed. 
This  measure  applies  to  all  plantations  of  at  least  2  ]4  acres  owned  b> 
one  person  and  containing  a  minimum  of  100  palms  regularly  spaced. 
The  varieties  grown   must  produce  copra  nuts,  not   milk  nuts. 

The  trees  in  European  plantations  are  planted  26  to  33  it.  apart, 
those  in  Annamite  plantations  14  Y>  to  16  ft,  sometimes  20  ft,  apart  :  this 
is  too  close  and  is  detrimental  to  the  growth  and  produeti\  tty  "I  the  trees. 
Like  all  tropical  plants  grown  extensively  the  coconut  needs  careful 
attention,  well-prepared  soil,  seed  from  high-yielding  trees,  careful  plant- 
ing at  sufficiently  large  distances  (26  to  33  ft.),  irrigation  where  possible, 
or  else  dry  fanning  during  the  season  when  there  is  little  rain,  and  control 
of  insects  and  fungi.  A  well-kept  plantation  should  yield  from  0.5  to 
1  1.0  CWt.  of  copra  per  acre,  hut   improved   methods  should   raise  this  yield 

to  15.9  cwt.     Cochin-China  is  only  a  fraction  of  the  part    of  [ndo-China 

(1)  See  x..  (-')  For  "  ked  soil    ".  -< .    M  ».   [Ed.) 
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I  where  coconut  might  be  grown:  this  tree  has  possibilities  in  bothAnnam 
:   and  Cambodia. 

II.  —  The  growing  of  coffee  between  coconut  trees  planted,  like  rub- 
|  ber  trees,  at  at  least  36  ft.    X   33  ft.  is  recommended  (1). 

202  -  The   Hankow  Tea  Oil  (2)    Industry.  —  Cunningham,    E.  S.,  in  Commerce  Reports, 
No.  161,  p.  134.  Washington,  D.  C.,  iqi8. 

The  product  known  as  tea  oil  is  not  produced  by  the  tea  plant  ( /" 
sinensis),  but  is  pressed  from  the  seeds  of  Then  Sasangua  Xois.,  known 
as  the  "  ch'a-yu  kuo-tzu,  "  a  relative  of  the  true  tea  plant,  from  which 
it  may  be  readily  distinguished  by  its  hairy  shoots.  It  is  a  shrub  common 
as  a  wild  plant  in  the  sandstone  ravines  of  north  central  Szechuan.  In 
parts  of  eastern  China  it  is  abundantly  cultivated  for  the  sake  of  its  oil, 
but  in  the  west  the  writer  only  met  with  plantations  in  the  district  of  An 
Hsien.  It  is,  however,  reported  as  being  cultivated  in  the  department  of 
Kiting  Chou  and  elsewhere.  The  oil  is  used  to  adulterate  colza  oil,  and  by 
Chinese  ladies  as  a  dressing  for  their  hair.  The  refuse  cake  is  a  good 
fertiliser,  and  when  applied  to  rice  fields  is  said  to  destroy  the  earth  worms 
which  often  attack  the  young  rice  plants.  Tea  oil  is  chiefly  produced  in 
Hupeh  and  Hunan  Provinces,  and  it  is  said  that  it  is  offered  on  the 
Hankow  market  to  the  quantity  of  about  20  000  piculs  (1  picul  =  133  Y3 
lb.)  per  year.  It  is  stated  that  there  is  but  one  grade,  but  because  some 
of  the  oil  is  not  properly  settled  and  drawn  off  it  contains  dirt  which 
naturally  reduces  the  value  of  the  oil. 

The  exports  of  tea  oil  from  Hankow  decreased  considerably  during 
1917  as  compared  with  the  preceding  four  years,  as  shown  b\  the  following 
figures:  1913,  S95  400  lb.,  valued  at  $55  082  ;  I9U,  2  381  000  lb.,  §111,481  ; 
1915,  1  917  500  lb.,  §68  907;  1916,  1  372  800  lb.,  $63  961;  and  1917,  712  133  lb., 
§44230. 

203  -  Vegetable  Dye-Stuffs  Of  Japan.  —  The  Boardot  Trade  Journal, Vol  CII,  New  Series, 

No.  us |,  op.  .(o  so.     I,on"!on,  January  q,    i 

Great  attention  has  recently  been  given  in  Japan  to  the  utilisation 
of  vegetable  dye  stuffs.     The  Department  of  Agriculture  and  Commerce 
caused  investigations  to  be  made  which  showed  there  to  1> 
ieties    of  trees  and  12  varieties  of  plants  suitable  for  tin    extraction  of 
dyes.     These  varieties  include  : — 

Pinus  densiflera  ("  Aka-matsu  ") .  —  Found  wild  throughoul  Japan. 
The  leaves  vield  a  dark  brown  dye  used  for  cotton  yarn. 

Pinus   Thunbergii   {"  Kuro-matsu  ").  -      This  gives  a  dark  dye. 
factory  in  the  Kagawa  Prefecture  extracts  the  dye  as  follows:—- 
parts  of  fresh  leaves  are  added  3-3  P*rts  of  sulphur  and  ro  parts  of  sodi 
sulphite,  and  the  mixture  heated  with  water  for  .5  hours.    The  dye  obtained 
is  much  in  demand. 


(i)   See  No.   205  of  this  Rtvist*.   -  (-)  See  A'.  ,  Sept,    i  NO 
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Chestxi't  ("  Kuri  ").  —  When  treated  with  copper  sulphide  the  bark 
gives  a  dye  used  for  saddlery  wares.  The  leaves  and  bark  yield  a  black 
used  lor  dyeing  silk  "  haon  "  (outer  garments).  The  root  gives  a  yellow 
used   for   staining    furniture,    etc. 

Quercus  dentata  ("  Kashiwa").  —  A  decoction  of  the  bark  gives  a 
khaki   colour    used   for   dyeing   hemp,   cotton,   etc. 

Q.  serrata  ("  Kuuugi  ").  —  The  leaves  collected  in  September  and 
gfermented  give  both  brown   and  dark  green  dyes  when  boiled. 

POMEGRANATE   ("  Zakuro  ").  —  The  bark  yields  a  leather  dye. 

Pasania  cuspidata  ("  Shii  ").  ■ —  A  dye  for  fishing  nets  is  extracted 
ifrom  this  tree. 

Camellia  japonica  ("  Tsubaki  ").  —  The  leaves  when  pressed  yield  a 
een  used  for  dyeing  cheap  mosquito  nets. 

Myrica  rubra  ("  Yamaromo  ").  —  The  juice  extracted  from  they  aves 
and  bark  gives  a  dye  for  fishing  nets  and  a  priming  for  indigo  deleing  ; 
it  is  also  used  for  dyeing  khaki  uniform  cloth. 

Aleurites  cm-data  ("  Abura-giri  "),  Quercus  Gilve  {"  Ichii  "),  Juglans 
Sieboldii    ("  Onigurumi  "),   Raphiolepis  japonica    ("  Sharimbai  "),   etc. 

Among  the  plants  yielding  dyes  may  be  mentioned  Swertia  clnnensis 
("  senburi  "),  Lespedeza  pilosa  {"  Neko-hagi  "),  and  Coptis  sp.  ("  Oren  "). 

204  -  American  Sumac.  —  Veuch,  F.  P.  and  ROGERS,  J.  S.  in.  United  States  Department  of 
Agriculture,  Bulletin  No.  706  Contribution  from  the  Bureau  of  Chemistry,  pp.  12+5 
Tables.  Washington,  D.  C,  1918. 

Sumac  grows  wild  and  abundantly  on  uncultivated  land  in  the  United 
States  particularly  east  of  the  Mississippi  River;  practically  the  only  kinds 
of  sumac  gathered  are  dwarf  {Rhus  copallina -  L.) ,  white  (Rhus  glabra  L.). 
and  staghorn  (Rhus  hirta  (L.)  Sudw.)  ;  the  consumption  of  domestic  sumac 
in  the  United  States  was,  during  the  two  or  three  years  prior  to  1917, 
more  than  10  ooo  ooo  lb.  anually  and  the  general  importation  of  ground 
sumac  from  10  700  000  to  21  500  000  lb. 

American  sumac  as  now  prepared  for  market  contains  less  tannin,  and 
is  much  inferior  in  colour  to  imported  Sicilian  sumac.  Properly  gathered 
and  cured  domestic  sumac  leaf  contains  from  25  to  ;o",,  of  tannin  practi- 
cally as  much  as  Sicilian  sumac  leaf. 

Owing  chiefly  to  low  quality,  due  to  careless  gathering  and  cur: 
the  gatherer  has  received  in  recent  years  a  Low  price  for  American  sumac, 
from  60  rents  to  Si. 10  per  too  U>  Carefully  gathered  and  properly  cured 
Sicilian  sumac  leaf  sells  in  the  United  States  at  from  $2.50  to  S4  per  ioolb. 
A  better  product,  both  in  colour  and  tannin  content,  is  obtained  by  pro- 
per gathering  and  curing  and  by  the  separation  of  the  stalks. 

The  development  of  the  American  sumac  Industry  and  the  production 
ot  bright,  uniform!}  and  properl)  cured  sumac  can  he  accomplished  only 
through  the  earnest  and  wholehearted  cooperation  of  the  buyers  and  the 

there rs.    The  buyers  must  make  every  effort  to  stimulate  the  proper  gather- 
in-  and  curing  by  offering  better  prices  and    through  careful    instructions 
in  proper  methods  of  gathering,  curing,  and  packing. 
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205  -  The  Rubber  Tree  in  Indo-China.  —  1.  chevalier,  a.,  Generality  sur  L'hev 

gres  general  rV  agriculture  coloniale,  G  luvemment  general  de  Vlndochin 
Series,  pp.  3-18-     Saigon,  1918.  -»n.  Girard,  E.,  Developpement  et  avenir  de  la  cul- 
ture de  Phevea,  Ibid.,  pp.  19-28.  —  III.  Hallet,  A.,  I,c  "  clean  weeding  "  et  la  culture 
de  l'arbre  a  caoutchouc.     Ibid.,  pp.  29-3S.  —  IV.  Jacque,  E-,  El-  plantations  d'heveas 
dans  les  terres  rouges  du  nord  de  la  province  de  Thudaumot.  Ibid.,  pp    ...  ,  \ 

range,  R  ,  Notes  sur  la  culture  de  l'hevea  en  Cochinchine,  Ibid.,   No.  n,  pp.  1-13.  — 
VI.  Girard,  E.,  De  l'espaccment  des  arbres  dans  Its  plantations  .d'hevea  :  de  Til- 
des cultures  interealaires  des  cafeiers  dans  les  heveas.     Bulletin  economique  </<   / 
chine,  Year  XXI,  No.   iz<j,   pp.   216-231.     Hanoi-Haiphong,  March-April 

I.  —  Miscellaneous  remarks  on  rubber.  —  The  development  of 
rubber  growing  in  Coehin-China  is  one  of  the  most  important  events  in 
the  economic  history  of  the  French  colonies  ;  it  is  the  first  example  - 
modern  crop  cultivated  in  these  colonies  on  a  large  scale  and,  in  spite  of 
innumerable  difficulties  at  the  outset,  its  success  has  exceeded  the  hopes 
of  even"  the  most  optimistic.  The  oldest  rubber  plantations  in  Indo- 
China,  started  at  the  same  time  as  numerous  other  similar  plantations  in 
Malaysia  and  Ceylon,  have  been  improved  by  all  the  methods  adopted  in 
the  best  estates  devoted  to  rubber  in  the  Central-East.  Xowhere  in  the  world 
are  there  agricultural  enterprises  better  organised  or  better  kept  than  cer- 
tain large  plantations  in  Coehin-China.  And  yet  this  crop  is  only  in  its 
infancy  and  what  has  been  done  is  very  little  when  compare'!  with  what 
remains  to  be  done. 

At  present  there  are  49  400  acres  of  plantations  in  Coehin-China  and 
about  2  470  in  the  rest  of  Indo-China.  These  crops  increase  by  some 
2  500  acres  a  year,  and  could  increase  yet  more  if  more  French  capital 
were  invested  in  their  development.  The  oldest  plantations  were  started 
in  1897,  but  large  estates  have  been  formed  since  1907  only.  In  1917  the 
rubber  yield  was  about  800  metric  tons.  About  5  million  trees  will  be 
ready  for  tapping  in  1922.  Taking  the  average  yield  per  tree  as  800  gm. 
a  total  yield  of  4  000  metric  tons  may  be  expected,  and  a  few  years  later 
almost  double  that  quantity  may  be  hoped  for  from  the  plantations 
present  in  existence  in  Indo-China.  Most  of  these  plantation-  arc  in 
eastern  provinces  of  Coehin-China.  To  the  west  of  Coehin-China,  in  Cam- 
bodia, are  large  stretches  of  land  which  also  appear  very  well  adapted  to 
rubber-growing,  but  this  district  is  little  colonised. 

In  Coehin-China  soils  in  which  rubber  may  be  grown  air  divided  11 
"red   soils"    and    "grey   soils".  The    "red    soils",    of    volcanic   or.. 
are  very  fertile  and  suited  to  the  cultivation  of  all  tropical    plants  grown 
on  a  large  scale.     They  are  found  in  the  north  of  the  province  oi  Thud. 
mot  and  in  the  east  of  the  provinces  of  Bienhoa  and  Baria.     They  1 
a  large  acreage  in  South  Annam  and,  in  Cambodia,  at  least  J  470  000 
Unfortunatelv  they  are  always  far  from  the  large  Annan.it,  01  C,n^«' 
centres  and,  as  a  rule,  are  inhabited  only  by  a  primitive  forest  population. 
Labour  has  to  be  imported  and  much  difficult  clearing  work  done 

"Grey  soils"  are  nearly  always  sandy  soils  derived  from    alluvia 
or  the  decomposition  of  under-lying  sandstone.     They  vap 
composition  and  fertility.     They  cover  very  large  area-  in  Anna 
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bodia,  and  Cockin-China,  where  they  are  used  for  growing  rubber,  espe- 
cially near  large  centres.  They  are  easy  yf  access  and  in  non-rnarshy  dis- 
tricts.    Labour  is  easy  to  find  and  the   cost  of  clearing  minimum. 

At  the  outset  a  rubber  plantation  in  grey  soil  would,  therefore,  cost 
less  than  one  in  red  soil,  but  later  it  would  entail  higher  expenses  for  fer- 
tilisers and  maintenance  to  counteract  the  low  fertility  of  the  soil  in  some 
districts.  Fortunately  rubber  is  one  of  the  least  exacting  tropical  crops. 
The  author  believes  it  would  be  possible  to  obtain  a  remunerative  yield 
in  grey  soils  and  also  in  the  more  fertile  red  soils  by  intensifying  cultivation. 
Throughout  the  whole  of  the  Central  East  the  cultivation  of  rubber  is 
becoming  more  and  more  commercial  and  scientific.  It  is  estimated  that 
those  enterprises  which  can  withstand  the  economic  competition  after 
the  war  will  reduce  the  cost  of  rubber  by  increasing  the  yield  of  latex 
per  tree  and  keeping  the  trees  in  good  condition  for  an  indefinite  period. 

So  far  the  Cochin-China  rubber  plantations  have  been  little  troubled 
with  disease  ;  this  is  attributed  to  the  long  dry  season  (r).  Termes  gestroi, 
a  kind  of  white  ant  which  does  serious  damage  in  certain  plantations  in 
the  Malay  States,  has  not  been  observed  ,in  Cochin-China.  Funics  lig- 
■nosus  (F.  semitostits),  a  fungus  related  to  the  polypori,  has  not  been  found 
either.  Boiryoiliplodia,  Corticium,  and  Phytophthora,  dangerous  fungi, 
do,  however,  exist  in  Cochin-China,  though  they  do  little  damage.  Pink 
disease,  caused  by  a  fungus,  Corticium  saLmonicolor  (—  C.  javanicum), 
is  found  now  and  again  in  badly  kept  plantations;  the  author  observed  it 
on  coffee.  Although  diseases  are  rare,  they  may  become  worse,  and  should 
be  controlled  with  the  help  of  a  specialist. 

There  is  a  great  future  for  rubber  in  Cochin-China,  and  the  plantations 
might  be  largely  increased.  The  Government  of  the  Colony  has  proved 
very  liberal  both  in  concessions  and  the  sale  of  estates.  In  no  country 
in  Indo-Malaysia  or  the  Far  Fast  are  the  dues  on  conceessions  so  small ; 
nor  is  there  any  in  which  the  soil  and  climate  conditions  are  more  suited 
to  rubber-growing.  Labour  is  more  expensive  in  Cochin-China  than  in 
Ceylon  or  Java  but,  when  superintended,  is  in  many  ways  much  better. 
Nor  is  it  lacking  ;  in  Tonkin  and  North  Anna  in  are  over-crowded  districts 
winch  need  thinning  out,  either  by  helping  native  colonisation  of  certain 
districts,  or  by  facilitating  the  emigration  of  workers  to  the  plantations. 
The  joining  up  of  Saigon  and  Hanoi  by  railway  and  the  subsequent  rail- 
way between  Cochin-China  and  Cambodia,  will  greatly  help  the  migration 
of  labour  to  the  districts  to  be  exploited.  The  Scientific  Institute  of  Gi- 
rai  (2)  will  largely  help  to  direct  the  colonists  and  natives  in  the  rational 
maintenance  of  the  plantations. 

II.  —  Development  and  future  of  rubber  growing.  —  The  au- 
thor discusses  the  formation  of  rubber  plantations  in  Cochin-China,  the 
methods  of  cultivation  (clean  weeding)  of  the  Mala}   S1    tes  and    Cochin- 


I  For  diseases  of  rubber  tr  of  Hi  ",  iuthi  .'   i.m- 

f,  Feb.,  191;  '  (2)  See  J?.,  1  .    (i:d.) 
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China,  and  shows  how  promising  is  the  future  of  rubber  growing  in  the 
French   colony,   where  it  is   so   well   developed. 

III.  —  Clean  weeding.  —  Clean  weeding  (i),  first  practised  in  the 
tea  plantations  of  Ceylon,  was  later  applied  to  certain  plantations  in  Co- 
chin-China. This  system  consists  in  removing  all  traces  of  weeds  from  a 
plantation  at  the  time  it  is  formed,  and  removing  all  those  which  appear 
before  they  can  seed.  If  the  weeding  is  well  carried  out,  i.  e.,  if  no  weed, 
even  2  to  3  cm.  high,  is  left,  it  is  enough  to  hoe  every  20  to  30  day-,  ac- 
cording to  the  amount  of  rain  which  falls,  to  prevent  seeding.  When  this 
is  done  it  only  remains  to  remove  the  very  few,  very  small  weeds  which 
are  not  deep-rooted.  In  clean  land  one  labourer,  or  even  one  woman 
or  a  boy,  can  easily  weed  %  to  1  acre  a  day.  This  is  very  economical. 
For  the  clean  weeding  method,  however,  the  ground  must  be  well  drained 
as  it  is  impossible  to  prevent  the  growth  of  grass  in  continually  wet  parts. 
Weeds  with  rhizomes,  especially  "  tranh  "  (Imperata,  known  as  "  lalaug  " 
in  the  Malay  States),  must  be  removed.  "  Tranh  "  must  be  completely 
obliterated  or  it  entirely  prevents  the  growth  of  the  trees  and  entails  <  erj 
high  expenses  for  upkeep. 

Excellent  results  have  been  obtained  with  clean  weeding  in  the  red 
soils  of  Cochin-China.  The  method  has  not  yet  been  applied  to  the  grey 
soils,  but  the  author  continues  to  extend  it  and  hopes  to  obtain  the  same 
results.  He  believes  the  excellent  results  so  far  obtained  to  be  largely 
due  to  the  permeability  of  the  soil. 

IV.  —  Rubber  plantations  in  red  soils  (in  the  nortn  of  the  province 
of  Thudaumot).  —  Planting,  maintenance,  and  tapping  are  discussed 
successively. 

V.  —  Notes  on  rubber-growing  in  Cochin-China.  -  The  author 
estimates  that,  in  the  grey  soils,  the  cost  per  acre  till  the  end  of  the  5th  y< 
would  be  from  to  £  12  to  £  24  and,  in  the  red  soils,  from  £32  to  £  48.  These 
figures  depend  on  the  local  conditions  and  are  only  given  as  examples. 
The  results  already  obtained  in  the  oldest  plantations  show  that  the  follow- 
ing scale  may  be  adopted  in  estimating  the  yield  of  rubber  in  Cochin-China. 


■ 



antation 

Yield  per  acre 

Age  of  pi 

Red  soil 

1  '.rev  soil 

■ 

5  5 

■ears 

0.79 

Trees  not  tapped  at   5  ! 

6 

» 

I 

4- 

.- 

7 

» 

2 

22 

1.42 

8 

2 

7" 

q 

3 

18 

2.70 

IO 

>) 

3 

Q- 

!.l8 

II 

)) 

4 

77 

12 

» 

4 

77 

(1)   See  R.  July,   1912,  N< 
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Yields  exceeding  4.77  cwt.  could  probably  be  obtained  after  12  years. 
Fertilisers  arc-  necessary  in  grey  soils  from  the  first  years  of  planting  and, 
in  red  soils,  from  the  beginning  of  tapping.  The  tapping  methods  most 
generally  adopted  are  the  half  herring-bone  with  one  or  two  cuts  over  %, 
y±>  Vs  or  V?  °f  tne  circumference,  according  to  the  age  of  the  tree,  or 
Y2  spiral,  with  only  one  cut  on  )  3  of  the  circumference.  Preference  should 
be  given  to  methods  which  spare  the  bark  as  much  as  possible  yet  open 
the  ducts  to  a  sufficient  length  to  assure  as  regular  a  daily  flow  of  latex 
as  possible   (without  being  constant  throughout  one  season). 

Coagulation,  in  Cochin-China,  is  usually  done  with  acetic  acid  (about 
1  gm.  to  1  litre  of  latex^  ;  some  plantations  coagulate  the  latex  by  smoking. 
A  new  method  was  tested  by  M.  '.Y[v.;:x,  Director  of  the  Agricultural  Ser- 
vice, in  1916.  It  consists  in  coagulating  the  latex  by  products  from  the 
distdlation  of  wood  after  separating  the  acetic  acid  and  methy  alcohol 
The  method  has  been  patented  under  the  name  of  'liquid  smoking". 
The  products  are  prepared  and  sold  by  the  Bienhoa  Commercial  -and  For- 
est Society. 

VI.  —  The  spacing  of  trees  and  the  growing  of  crops  between  them — 
The  great  action  of  the  sun  on  yield  makes  wide  spacing  indispensable  if 
high  yields  are  to  be  obtained  rapidly.  The  proportion  of  high-yielding 
trees,  20  to  25  %  in  close  plantation  [6  54  ft.  X  16  H  ft.  in  groups  of  five, 
rises  to  80  to  85  %  in  plantations  in  squares  23  ft.    X   23  ft.  or  16  %  ft- 

13  ft.  (Suzannah  and  Auloc  plantations).  The  rapid  growth  of  the 
trees  in  the  author's  plantations  after  the  4th  and  5th  year  when  they 
have  sufficient  light,  led  him,  after  1913,  to  limit  the  number  of  trees 
per  acre  to  40.  This  number  may  be  yet  further  reduced  if  the  price  of 
rubber  drops,  as  the  old  plantations  yield  more  alter  thinning  and  are 
increasingly    well   cultivated    and  exploited. 

The  author  recommends  the  growing  of  coffee  between  the  rubber 
trees  ;  in  this  case  the  trees  should  be  planted  59  ft.  >  59  ft.  or  66  ft.  X 
66  ft.,  or  about  it  to  13  trees  per  acre.  Crowing  coffee  during  the  growth 
of  the  rubber  tree-  will  make  it  possible  to  wait,  if  necessary,  6,  7,  or  8 
years,  before  which  tapping  is  not  advantageous.  For  intensive  cultb 
tion  oi  coffee  trees  the  author  recommends  planting  in  lines  i(>  1 ._,  ft.  apart, 
the  spaces  in  each  line  being  6  Y2  ft.  for  Robusta  and  5  Et.  for  Arabica  and 
Lorenzo  ("  Manilla  coffee-  "). 

206    -  The  Rubber  Industry  in  Ceylon.  —  The  Board  0)  Trade  Journal,  Vol.  CI,  No   i  > 

p,    (40.     [fOndon,  September  12,  tqi8. 

The  Annual  "Report  of  the  Blue  Book  for  mi;  shows  thai  the  rubber 
industry  continues  to  thrive  and  the  exports  to  increase.  The  area  under 
Hevea  is  about  251  500  acres,  and  planting  continues.  Their  is  a  growing 
tendency  among  small  owners  to  plant  rubber  on  land  formerly  used  for 
growing  food  products,  especially  in  districts  when-  the  soil  and  climat* 
are  adapted  to  these  tree:,.  In  certain  parts  of  the  Western  Province 
rubber  1-  taking  the  place  of  cinnamon1  in  the  Kalutara  district  paddy 
lands  are  being  converted  into  rubbei  estates,  thus  causing  an  unfortunate 
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decrease  in  the  production  of  foodstuffs.  The  rubber  trees  ar< 
badly  planted  and  easily  become  diseased,  these  small  blocks  thus  becom- 
ing a  danger  to  their  neighbours.  Such  plantations  are  usually  found 
to  involve  increased  idleness  and  crime  among  the  cultivators.  '  In  the 
Matara  district  large  areas  formerly  under  citrouella  (Andropogon  Schoenan- 
thus)  are  now  planted  to  rubber. 

Extension  of  rubber  planting  took  place  during  1.(17.  In  the  low 
country  rubber  is  being  interplanted  to  tea  with  the"  object  of  replacing 
it ;  in  up-country  estates  inferior  rubber  is  being  cut  out.  Thinning  has 
been  continued  throughout  the  island,  and  estate  authorities  are  giving 
attention  to  the  treatment  of  disease.  The  necessity  of  inspecting  offi- 
cers to  deal  with  plant  diseases  and  pests  has  been  discussed  during  the 
year,  and  arrangements  will  soon  be  made  for  training  such  officers, 

The  average  price  for  all  grades  of  Ceylon  rubber  sold  at  the  local 
auctions  during  1917  was  Rs.   1.49  per  lb. 

The  rubber  exports  from  1912  to  1917  were  (in  cwt.)  :  1912.  1  52  569; 
1913,    226491;   1914,    306724;   1915,  .435  748;   1916;  486690;   1917.   645797.' 

In  19 1.7  the  United  States  imported  almost  as  much  rubber  as  the 
United  Kingdom.  The  other  importing  countries  were,  in  order  of  import- 
ance : —  France,  Italy,  Russia  in  Asia,  Japan,  South  America  and  China, 
Owing  to  the  war  rubber  could  only  be  exported  to  foreign  countries  under 
license. 

207  -  Lac-yielding  Trees  of  Indo  China  and  their  Products  (1).  —  1.  Crevost,  c  .  r,cs 
arbres  Plaque  del'Indochine,  in  the  Bulletin  econoinique  del'Indochine,  New  Series,  No. 
PP-  599-625  4-  4  Figs-     Hanoi,  July,  1915.  —  II.  Idem,  Note  sur  les  differents  prbduits 
founds  par  l'arbre  a  laque  du  Tonkin,  Ibid. ,Year  XXI,  No.  130,  pp.  469-470  +  Fig.  Hanoi- 
Haiphong,    May- June,    191S    —  III.   Prtjdhomme,   E.,   Note  relative  a  I'eni] 
laque  d'Indochine,  Ibid.,  p.  471. 
Lac  is  a  latex  obtained  by  tapping  from  many  trees   of  the   family 

Anacardiaceae,  especially  Rhus  succedanea  var.  Dwmoultieri,  in  Tonkin, 

and  Melanorrhaea  laccifera  in  Cambodia. 

1)  The  eac  tree  of  Tonkin.  -  -  The  Rhus  succedanea  Linn.  (syn. 

Rhus  acuminata  D.  C),  grows  in  Indo-China,  China  (where  it  is  known  as 

"T'si"  or  "K'i"),  Japan  ("Haze")   and   certain   mountainous   parts   of 


(1)  I,ac,  which  is  a  latex,  must  not  be  confused  with  "  gum  lac  "  or  "  stick  lac  ".  produced 
by  a  useful  coccid.    Eac,  properly  speaking,  is  used   for  covering  obj<  cts  with  a  shining 
very  brilliant  varnish.     Gum  is  used  for  widely  differing  purposes— in  the  makin 
holic  varnishes,  gramophone  discks,  certain  lithographic  stones,  as  well  as  in  el 
other  machinery,  hat-making  and  cutlery  (for  fixing  the  blade  to  the  handle) :   Inferioi 
lities  are  used  for  making  sealing-wax;  it  is  also  used  in  painting,  for  making  small  1 
(especially  cheap  bracelets  in  India),  and  the  Anna'mites  varnish  their  teeth  withil  to 
decay.     At  the  Colonial  Agriculture  Congress  of  1918  in  France,  M.  HAtrri  r 
paper  on  Indo-Chinese  stick  lac  and  its  commercial  treatment  (Colonial    Agricull 
General  Government  of  Indo-China,  Hanoi  Series,  No    12,  pp    ; ■•■■     Haipb 
similar  to  the  paper  by  the  same  author  in  the  Bulletin  tconomtque  it  VI 
abstracted  in  this  Review,  August,  1916,  No.  895-  {Ed.) 
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India.   In  Japan  is  found,  between  the  36th  and  40th  degree  of  north  lat- 
itude, another  Rhus,  a  native  of  temperate  districts.  Rhus  vcrniciiera.  It  is 
known  in  Tonkin,  Annam  and  Coehin-China  as  "  cay-son  "  and  in  Cam- 
bodia  as  "  Kremuon  cham   bak  "    (?).    The  cultivation  of  this  plant  is 
restricted   to  the  province  of  Hung-hoa,  in  Tonkin.     The  natives  grow 
it  in  sandy  loam,  on  the  slopes  of  hills,  paying  no  attention  to  orientation. 
The  seed  is  sown  111  September  in  holes  (3  seeds  per  hole)  5  ft.  apart.     Six 
months  later,  in  .May,  when  the  plants  are  I   ft.  high,  they  are  thinned, 
only  one  plant  being  left  in  each  hole.     When  the  tree  is  two  year?  old, 
i.  e.  about  4  ft.  high,  or  when  it  is  3  years,  i.  e.  i>  }.2  ft.  high,  tapping  is  be- 
gun.     The  trees  are  tapped  for  three  consecutive  years,  after  which  they 
are  exhausted  and    arc  used  as  fire  wood.     The  cuts  are  made  through- 
out the  year  at  intervals  of  two  days,  at  5.  a.  m.  in  summer,  and  through- 
out the  morning  in  winter.     No  incisions   are   made   on   wet    days.     The 
cuts    must   not  be  made  in  too  strong  a  sun,   as  this  oxidises    the   latex; 
nor  must  rain  fall  into  the  latex  as  its  value  is  thus  reduced.     The  V-shaped 
cuts  are    made  on  ].:(   of  the   trunk,    first  on    one  side,    upwards,    then  on 
the  other  side,  also   upwards.      In   the   Thanh-ba   district,   in    the   north 
of  the  province  of    Hung-hoa,  where  lac  trees  are  abundant,  one  tree  is 
estimated  to  vield  annually  3  "  eai  bat  "  (about  0.3   galls.)  worth  about 

5  Y2  d. 

Not  more  than  400  to  500  sq.  m.  are  planted  by  natives  ;  the  acreage 
is  limited  to  the  working  power  of  a  family.  It  is,  thus,  impossible  to  cal- 
culate the  income  per  acre   with   any   degree  of  precision. 

According  to  the  natives  the  lac  tree  is  attacked  by  no  insects  and 
suffers  from  no  disease. 

The  seed  is  not  utilised  by  the  natives.  They  contain  a  hard  oleo- 
margarine and  are  used  in  Japan,  like  those  of  Rhus  vemicifera,  for  the 
extraction  of  a  vegetable  wax  from  which  candles  are  made.  In  Europe 
this  wax  is  known  as  "Japanese  vegetable  wax"  or  "Japanese  green 
vegetable  lard  ".  It  is  used  for  the  same  purposes  in  China,  but  to  a 
much  smaller  extent  The  seed  of  the  Tonkin  lac  tree  could  also  be  used 
for  this  purpose. 

The  latex  contains  a  high  proportion  of  water  from  which  it  separates 
on  standing  in  a  elosed  receptacle  ;  the  floating  latex  is  collected  with  a 
spoon  and  is  filtered  through  cotton  to  remove  the  impurities.  There 
are  two  distinct  qualities  of  lac  in  Tonkin  —  that  of  Thanlh-ba,  province 
of  Hung-hoa,  and  that  of  Hung-hoa,  the  other  parts  of  the  province.  Hie 
natives  prefer  the  Thanh-ba  lac  which  has  three  grades,  Hung-hoa  lac 
having  but  two.  These  different  qualities  are  \<n  difficult  to  distin- 
guish. 

The  i.\^-viKi.m.w.  tree  o*  Cambodia.  ■     Melan  a  lanifera 

Pierre  is  known  in  Cambodia  as  "  d6m  kreul  ",  and  its  produt?1  as  "  me- 

:k  ".     It  i<  found  all  over  Cambodia  and  the  provinces  of  Bien  hoa  and 

Thu-d  mi  .Mot.  as  well  as  in  the  island  of  Phu-qUOC,  in  Corhin  China.     In 

Annam  it  has  been  reported  from  the  provinces  <>f  Quang-nam  and  Quang- 

bably  found  in  the  forests  in  the  extre]  tuth  of 
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Annara.     The  Cambodian  provinces  providing  the  most  lac  for  local  com- 
merce are  those  of  Kompong-Chuang,   Kompong-Thom,  and   Komp 
Speu.     In  Siatn  and  Burma  a  closely  related  species,   M.   usitata  Wall.,  is 
exploited. 

The  wood  of  M.  laccifera  is  known  as  "  false  mahogany  ",  and  is 
used  in  cabinet- making ;  at  Nancy  it  is  called  "bois  jonquille".  The 
lac  ("  morak  "  or  "  mereak  ")  makes  an  excellent  varnish.  In  Cambodia 
there  are  three  qualities,  distinguished  by  their  brilliancy.  The  differ- 
ence in  quality  is  attributed  to  the  age  of  the  tree,  and  latex  from  old 
trees  is  that  most  sought  after.  The  lac  is  usually  sold  in  jars  of  ■  ■ 
neals  (about  i  V4  lb.)  at  1.30  piastre  (1  piastre  =  1  s.  0  3/4  d.). 

II.  — -  The  daily  yield  of  lac  in  Tonkin  is  poured  into  receptacles  (var- 
nished bamboo  baskets),  and  left  some  time  for  the  varieties  to  become 
distinguishable   by   their   density. 

A)  After  15  days  a  bluish  liquid  is  found  at  the  bottom  of  the  bas- 
ket ;  this  is  separated  from  the  mass,  and  used  for  making  a  kind  of  ce- 
ment  with   wood   shavings. 

B)  Above  is  a  whitish  yellow  mass,  also  watery,  but  more  consis- 
tent ;  this  is  used  for  caulking  boats,  baskets,  etc. 

C)  Above  this  are  two  qualities  of  commercial  lac;  the  lower 
is  the  inferior  quality,  the  upper  the  good  quality.  The  latter  should 
be  a  not  too  pale  butter  yellow  :  a  whitish  tinge  shows  an  essential  part 
of  its  good  quality  to  be  already  elaborated.  It  should  not  contain  more 
than  25  to  30  %  of  water. 

D)  In  time  this  essential  part  comes  naturally  to  the  surface.     It 
is  oily,  chocolate  in  colour  when  fresh,  chestnut  when  stale.     It  is  a 
nish  of  extraordinary  brilliancy.      The    value    of    the    lac    decreases  in 
proportion  as  it  loses  this  matter,  generally  removed  with  a  spoon  every 
month.     The  elaboration  of  this  matter  is  very  slow,  usually  taking  (r 

8   months  to  3  years,  and  ma}- continue  for  5   years  in  the  same   u 
of  lac. 

Of  late  years  the  price  of  lac  has  increased  greatly,  because  the  Chi- 
nese exporters  offered  such  low  prices  from  [.910  to  101  j  that  many  plant- 
ers cut  down  their  trees. 

Hi.  —  The  author  describes  the  comparative  and  practical  b 
carried  out  at  Chalais-Meudon,  France,  for  the  military  Air  Service,  unde 
the  direction  of  Lieut.  GuERiN,  on  the  use  of  [ndo-Chinese  lac 
tective  cover  for   aeroplane  and  airship  propellors.     The  results   si 
Indo-Chinese  lac  to  form  a  coating  of  remarkable  resistance  and  el: 
city    superior  to  all  those  obtained  with  the  besl  copal  vamisl 
aviation!     To  complete  the  study  the  "  rardin  Colonial  "  oi  Fr: 
ished  a  number  of  objects  to  see  whether  Lac  could  be  used  adv 
in  surgery,  chemical  and  photographic  Laboratories,  as  well  as 
cabinet-making    and    coach-building.     The    resistance   of    h 
lac  to  various  chemical  reagents  is  also  being  tested  by  I 
or  cardboard  test-tubes,  varnished  all  over. 
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208  -  Propagation  of  Vanilla  by  Cmtings.  —  Th   Agrieultur     News,  Vol.  XIV,  No.  33^ 
p.  41.  Barbados,  j.915,  and  VAgt  Me,  Bulletin  du  Jar din  Colonial,  Year  III, 

X".   L'i.  i>.   2Q.    Iul> '-.August . 

Mr.  J.  Jones,  curator  of  the  Botanic  Gardens  of  Dominica,  British 
Antilles,  described  a  method  of  propagating  vanilla  by  cuttings  which  seems 
to  reduce  the  decay  of  the  cuttings  after  they  have  been  placed  in  the  soil. 
As  a  rule  when  cuttings  of  vanilla  are  taken  from  the  parent  plant  the  leaves 
are  stripped  from  the  part  which  is  to  be  placed  in  the  earth.  The  wood 
is  kept  a  few  days  m  the  dark,  then  laid  horizontally,  at  a  depth  of  a  few 
centimetres  only,  at  the  foot  of  the  prop.  In  the  method  described  all  the 
leaves  are  kit  on  the  cutting  which  is  placed  in  the  soil  so  that  the  end  pro- 
trudes. The  part  in  the  open  air  gradually  heals  up  and,  as  no  leaves  have 
been  removed   there    are   no   scars   through   which  infection  can  enter. 

209  -  "  Vassourinha  de  botao"  (Scoparia  dulcis),  a  Medicinal  and  Fodder  Plant 
of  Brazil.—  Quintaes,  Vol. XVIII,  No. .5,  p.  400.  Sao  Paulo,  Novembi 

,18. 

This  Scvophulariaeeous  plant  is  very  common  in  the  grazing  lands  of 
Pernanbocu,  Brazil.  It  has  deep  roots,  is  very  resistent  to  the  heat  of  the 
sun,  little  exacting  as  regards  soil,  and  flowers  from  June  to  August.  The 
crushed  whole  plant  is  used  against  diarrhoea,  the  juice  is  used  as  an  enema 
and  the  sweetened  infusion  is  taken  for  coughs  and  bronchitis.  When  the 
dry  up  it  is  eaten  by  the  stock  ;  for  this  reason  many  breeders  leave 
it  on  the  kind. 

21    -  Graft  Hybrid  of  the  Vine,  in  Italy.  —  Bielli,  E.,in  L Italia  vinicol  Year 

VIIT,  No.  ! ' .  1111.  607-61 18.  Casalmonferrati  >   <  >>  t<>1><i  1  t,  mi 8. 

The  author  describes  a  case,  observed  in  the  commune  of  Castel  di 
I^ama,  province  of  Ascoli  Piceno,  of  the  transformation  of  a  black  muscatel 
grape  into  a  white  .^rape  (keeping  the  shape  and  flavour  unchanged),  as 
a  result  of  grafting  on  vines  with  white  grapes. 

21 1  -  Re-grafting  Vines.  —  Ravaz,  1..  in  /.;  Progres  a  t  viticole,Yeax  XXXV,  No.  14, 

vr<  .lit  m  I  ii,  r.   Novi  mber   i",    rqi8. 
ck  which  have  not  recovered  from  a  first  grafting  cannot  be  re- 
grafted  unless  they  hava  strong  shoots  winch  maintain  all  their  strength. 
If  there  are  no  shoots,  or  only  weak  ones,  it  is  best  to  dig  them  up  and  re- 
place them  by  stronger  stock  oi  the  same,  or  stronger,  varieties. 

212  -  Stock  for  Dry  Soils.      Ravaz,  I...  in  U  xxv.n 

.   Montpellier,  NovemLei  n  8. 

Dry  soil--  an-  usually  little   fertile.     Vines  which,  in  such  soils,  stop 

arly,  grow   Less  subsequently.     In  such  soil  strong  stock  is  ne- 

ounteract  in  part  tin-  infertility  of  the  soil;  it  is  also  ne- 

irv  to  have  scions  suited  not  to  the  stock,  but  to   the   soil,  i.e.,  vines 

must  be  grown  which  have  been  used  ungrafted.     Amnion  is  l>  plant  doing 

well  in  cool,  rich  soil,  and  preference  in  always  given  to  Carignan  in  poor 

soils  iallj  in  shelving-beds  where  it  remains  strong  end  gives  g  high 

yield.  Clairette  and   '  gni  blanc  a"      Is     si   *    I  to  Mich  soils,  but  there  is 

[»«8>tft] 
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little  advantage  in  growing  them  nowadays.  The  stock  used  for  Carignan 
may  be  Riparia,  if  the  soil  is  of  good  quality,  or  3306  or  3309  if  it  is  poor; 
420  A,  33  ficole,  which  is  very  strong,  or  161-49  Couderc  may  be  used  on 
condition  that  they  are  planted  with  very  good  mots  as  they  grow  slowly 
the  first  year. 

213  -  Hardwoods  in  the  Dominican  Republic.  —  McLean,  a,   in   Comm 

No.  146,  p.   112.:;.  Washington,  D.  C,  1918. 

Ebony,  rosewood,  walnut,  satinwood,  liguum-vitae,  and  mahogany  are 
the  principal  hardwoods  found  in  the  northern  half  of  the  Dominican  Repub- 
lic. There  are  also  many  other  valuable  woods  in  this  region  not  so  well 
known  to  commerce  ;  among  them  are  Mara,  Calla  Amarillo,  Candelon, 
Aguacatillo,  and  Algarroba.  While  most  of  the  hardwoods  have  been  cut 
out  near  the  coast  and  along  the  water  courses,  it  is  said  that  the  avail- 
able supply  is  greater  than  that  which  has  been  exported.'  The  hard- 
woods remaining  in  the  district  are  difficult  and  costly  to  get  out,  owing  to 
lack  of  transport  facilities.  If  roads  were  built  into  the  lumber  regions, 
the  exports  of  hardwoods  from  the  territory  would  no  doubt  increase  con- 
siderably. 

Hardwoods  are  usually  shipped  in  the  log  or  mostly  squared.  While 
no  separate  statistics  are  available,  the  greater  part  of  the  hardwoods 
exported  have  heretofore  been  shipped  to  Great  Britain,  with  small  quanti- 
ties to  Germany  and  the  United  Stages.  The  exports  of  mahogany  and 
lignum- vitae  from  the  Dominican  Republic  during  the  past  5  years  were 
as  follows  : 

Year 


Other  woods 

Mahogany 

Lignum- 

vitae 

(ebony,  walnut 
satinwood,  etc. 

$ 

% 

S 

11  738 

63  142 

51   531 

60  913 

37  877 

17 

14249 

16  910 

4991 

6  745 

2  312 

13032 

■i '   '. 

1912 

1913 

1914 

1915 

1916 

214  -  Ash  Wood  in  the  Aviation  Industry,  in  Italy.  -  Ctjsmano,  c,  in  L'ltalia 
ed  a»r«nff,Ye*rVIIT,No.  47,  P-  698.  Cafnlmonferrnto,  Nov,  I,  i"iy- 

In  making  the  frames  and  wings  of  aeroplanes  and  airships  preference  i 
given  to  ash  wood  because  its  fibres  are  fine,  compact,  strong  and  wilh 
knots  Ash  grows  well  in  the  south  andcentreof  Italy,  in  loose,  slightly  moist 
or  even  dry  soils.    It  trunk  is  straight  and  exceeds  65  ft.  in  height     It-  leaves 
can  be  fed"  to  stock.  Large  ash  plantations  should  be  made  in  S1C1I3 
bria,  the  Abruzzi,  and  Tuscany.     It  is  sown  in  the  nursery  and  the  sapli 
may  be  planted  out  after  two  years.     In  this  wax-  a  fine  plantation  of  18 
ash  trees  was  made  in  the  convict  colony  of  Castiadas,  Caglian   Fi  >>.,- 

1917  ;  the  varieties  used  were  chiefly  No.  13942  of  the  sp<  and 

No.  4130  of  the  species  Ornus  or  mannifera.  As  about  720  h 
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ed  per  hectare  (2.47  acres),  in  quincunxes,  13  ft.  apart,  on  1000  hectares, 
720  OOO,  and  on  10  000  hectares  over  7  million  can  be  grown.  In  Italy  at 
least  10  OOO  hectares  af  land  are  suited  to  this  tree,  especially  in  the 
mountains.  In  23  years,  i.  e.  at  the  first  felling,  the  trees  would  bring  in, 
at  the  rate  of  £  1.4  s.  each,  over  £  7  929  760. 

215  -  Produce  of  the  Forest  and  Brush  of  French  West  Airica :  —  Rubber,  Wooii,  Gum, 
Copal,  Kola,  Palmyra  and  Dnum  Palms,  Gonakie.-  See  No.  146  <>t  this  Review. 

LIVE  STOCK  AND  BREEDING. 

216  -  Stomoxys  calcitrans,  the  Agent  Transmitting  "  Mai  de  Cadera  ".—Cftacaras 
.-  Quint  i  [X,  Vol.  XVIII,  No    1,  :  :  San  Paulo,  October  15, 19] 

Stomoxys  calcitrans,  known  in  Brazil  as  "  mosquito  do  cafe  ".is  very 
similar  in  appearance  to  the  domestic  fly.  It  is  of  one  the  most  terrible  blood- 
sucking insects  ;  it  attacks  all  animals  as  well  as  man  and,  like  all  blood- 
sucking insects,  it  is  very  dangerous  on  account  of  the  diseases  it  propa- 
gates. In  Brazil  it  is  thought  to  be  the  agent  transmitting  Trypanosoma 
equi intra    Vogeo,  the   cause   of   the  terrible    epizooty  of  the  horse    called 

fce  das  cadeiras ".  In  the  Argentine,  where  it  is  called  '  mosca 
brava  ",  it  propagates  the  same  disease,  known  in  Spanish  as  '  mal 
de  cadera  "  or  "  surra  americano  ". 

Stomoxys  calcitrans  lays  its  eggs  in  straw  and  horse  dung  left  lying 
about  in  which  the  Larva  lives;  it  is,  therefore,  a  very  bad  practice  to 
spread  coffee  twigs  and  fresh  horse  manure  around  that  plant,  as  is  done 
in  Brazil.  On  the  contrary  a  compost  should  be  made  by  mixing  them 
with  lime  and,  during  the  winter  months  (June  and  July),  this  compost 
should  be  dug  in  round  the  plants  and  carefully  covered  with  soil.  In  this 
way.  not  only  will  the  fertilising  elements  be  better  utilised,  but  the  pro- 
ition  of  this  terrible  fly  will  be  checked  — -  a  much  more  important 
advanta  \  law  of  the  province  of  Santa  Fe,  sanctioned  on  October  25, 

1886,  orders  that,  10  days  after  threshing  the  wheat  or  ginning  the  flax,  all 
the  straw  not  utilised  industrially  or  commercially  must  be  burnt;  it'  this 
law  were  applied  to  the  whole  of  the  coffee-growing  zone  and  extended  to 
other  kinds  of  straw  as  well  as  to  the  twigs  of  that  plant,  and,  above  all, 
if  the  application  of  the  law  were  really  enforced,  a  great  step  would  have 
a  taken  towards  the  destruction  of  the  pest. 

217  -  Prophylaxis  of  Cattle  Plague  and  Control  of  Infectious  Diseases  of  Caitle  in 
general,  in  Erythrea.  —  Di  Domizio,  G.,in  1  Series  v.  Year  vti. 
No                   Bologr       fanuar}    1 1    u.i  >    • .  i ,  1 

The  Italian  colon}  of  Erythrea  counts,  for  a  population  of  300000 
inhabitants,  500  000-600  000  cattle  and  2  million  sheep.  En  Italy,  before 
the  war,  there  w<  iu1  6  million  cattle  for  a  population  of  35    million 

inhabitants.     There  is,  however,  no  excess  of  cattle  in  Erythrea,  as  they 
constitute  the  chief  and  often  the  only  riches  of  the  natives,  who  still  b 
tate  great!)   before   selling,  especially  if  it  is  a  question  of  Large  numbers. 
This  Is  why,  before  thinking  of  utilising  the  excess  of  live  stock  for  the 
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mother  country  it  has  to  be  made  certain  that  this  excess  really  exi 
When  it  has  been  obtained,  it  can  be  transported  as  frozen  or  tinned  in. 
but  it  will  never  be  worth  while  to  export  living  cattle  from  Erythrea  to 
Italy,  especially  as  regards  the  sanitary  police,  as  the  risk  would  be  run  of 
introducing   (neglecting  the   questions  as  to   whether,   amongst   animals 
that  have  recovered  from  the  plague,  there  may  be  some  carrying  virus) 
several  diseases  due  to  trypanosomes  (which  could  be  transmitted  by 
Tabanids  and  Stomoxyes  existing  in  Italy)  such  as  "  surra  "  (propagated  by 
Stomoxys  calcitrans,  very  abundant  in  Italy),  etc. 

In  191 1  a  large  park  was  made  at  Massaouah  to  serve  as  a  quarantine 
station  for  cattle  destined  to  be  exported  to  Italy  and  Egypt.  Only  tak- 
ing account  of  the  incubation  period  of  cattle  plague,  the  Government  of 
Erythrea  decided  that  the  cattle  would  only  remain  there  8  days  ;  but, 
owing  to  the  existence  in  Erythrea  of  coast  fever  and  other  infectious  di- 
seases, the  Sanitary  Direction  of  the  Kingdom  only  allowed  the  cattle  to  be 
imported  into  Italy  after  a  quarantine  of  25  days.  This  sufficed  to  ren- 
der it  impossible,  for  a  stay  of  25  days  under  the  climate  of  Massaouah,  with 
brackish  water  to  drink,  would  have  reduced  the  cattle  to  such  a  state 
to  make  it  not  worth  while  exporting  them. 

According  to  the  author,  vaccination  with  serum  by  the  method  of 
Kolle  and  Turner  (from  1906  to  nearly  all  1 913,  400  000  cattle  were  treat- 
ed),   far   from  arresting  cattle  plague  in  Erythrea,  has  rather  spread  it, 
judging  from  the  fact  that,  even  in  the  years  of  greatest  work,  it  lias  been 
almcst  impossible  to  vaccinate  moie  than  half  of  the  new  live  stock,  thus 
leaving  the  other  half  with  its  receptiveness  untouched ;  vaccinated  stock- 
were  not  quarantined  ;  the  vaccinations  were  repeated  various  times,  etc. 
If  the  infection  had  been  left  to  follow  its  natural  course,  it  would  have 
been  difficult  to  have  had  more  serious  losses  ;  but  it  is  incorrect  to  attri- 
bute to  vaccination  the  recrudescence  of  the  disease  observed  in  the  live 
stock  since  1905,  for  it  had  already  been  observed  previously  and  in  great- 
er proportions.     The    author  does  not  thinks  it  opportune  to  forbid  vac- 
cination with  serum  in  Erythrea,  wdiere  it  is  difficult,  if  not  impossible,  to 
combat  the  disease  by  other  means,  and  where  control  solely  by  sanitary 
police   measures   would   be   useless.       '  Amongst   all   the   present   known 
methods  of  control  of  cattle  plague  ",  says  the  author,  "  that  of  the  active 
immunisation  of  live  stock  by  the  method  of  Koli.E  and   TURNER  is  still 
the  most  suitable  for  Erythrea,  conjointly,  of  course,  with  strictly  enforced 
sanitary  police  measures.     But  to  derive  real  advantage  from  the   fact 
that  this  method  immunises  the  animal  for  the  whole  of  its  lite  and  to  di- 
minish its' disadvantage  —  of  transmitting  the  disease  to  animals  apt  t" 
contract  the  disease  —  the  whole  of  the  live  stock  existing  in  Erythrea  musl 
be  vaccinated  with  serum  with  the  shortest  possible  delay,  while  special  pr 
cautions  must  be  taken  at  the  frontiers,  and  the  operation  must  be  re] 
every  3  or  4  years  on  all  the  new  live  stock,  always  within  the  space 
few  months.  "     In  Erythrea,  the  danger  of  inoculating  diseases  ran 
protozoa  (piroplasmoses,    trypanosomiasis,    etc.)  in  the  opei 
cinating  with  serum  (a  risk  for  which  the  simultaneous  method  of  Koi 
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Sz  Turner  was  condemned  by  Koch  &  Theiler)  can  always  be  avoided  if 
it  is  carried  ont  by  competent  persons  ;  this  the  author  affirms,  basing 
his  opinion  on  the  result  of  about  80  000  vaccinations  that  he  has  performed. 

218  -  Csntagious  Abortion  of  Cattle.  —  Agricultural  Experiment  Station,  Kansas  State 
Agricultural  College,  Circular  Xo.  69,  16  pp.  Manhattan.  August,  iqi8. 

This  circular,  published  in  collaboration  with  the  Extension  Division 
of  the  Kansas  State  Agricultural  College  and  the  Departments  of  Veterin- 
ary Medicine,  Animal  Husbandry  and  Dairy  Husbandry  of  the  College, 
gives  the  best  scientific  and  practical  information  available  on  contagious 
abortion.  Contagious  abortion  due  to  a  specific  microorganism,  causes  not 
only  the  deatn*  of  the  foetus  and  abortion,  but  retained  afterbirth,  and 
subsequent  barrenness.  It  is  spread  in  the  herd  by  the  bull,  and  by  infection 
of  the  foodstuff,  and  from  herd'  to  herd  by  the  purchase  of  diseased  cattle. 
No  cure  is  known.  Drugs,  such  as  carbolic  acid  and  methylene  blue  have 
proved  useless,  and  vaccines  are  still  in  the  experimental  stage.  The  disease 
may  be  controlled  by  proper  management  of  the  herds,  based  on  three  princi- 
ples : —  1)  prevention  of  the  spread  of  the  disease  ;  2  )  development  of  herd 
immunity  ;  3)  treatment  of  affected  animals  aiming  at  recovery  and  the  pre- 
servation of  reproductive  function.  In  the  last  case  a  veterinary  surgeon 
should  be  called  in.  Abortion  is  a  self-limiting  disease  which  dies  out  of 
itself  if  the  herd  is  kept  intact.  Valuable  breeding  animals  should  never 
be  sacrificed  on  account  of  this  disease  ;  aborting  cows  should  be  treated, 
and  normal  calves  raised  to  replenish  the  herd. 

219  Stagger  Grass  (Chrosperma  muscaetoxicum)  as  a  Poisonous  Plam. — 
Marsh,  C.  D.,  Claws  on,  A.  R.,  an'l  M\rsh,  11.,  in  the  U.  S.  bepartment  of  Agricul- 
ture, Bulletin  X<>.  710,  !  \  pp.  +  8  Figs.  +  Bibliography  of  6  Publications.  Washington, 
Septeniber  1  j,  1018. 

Stagger  grass  grows  in  sandy  soil  from  Long  Island  to  Florida  and  as 
far  west  as  Arkansas.  In  Virginia  it  grows  at  an  altitude  of  4  000  ft.  It 
had  been  known  for  some  time  to  be  poisonous,  but  had  not  been  reported 
as  injurious  to  stock.  In  North  Carolina  it  has  been  recognised  locally  as 
dangerous  to  sheep  and  cattle.  The  experiments  niacin  by  the  authors 
on  these  animals  show  it  to  be  very  poisonous  to  them.  For  sheep  the  toxic 
dose  seems  to  be  0.06  lb.  per  100  lb.  live  weight  and  for  cattle  2  lb.  per  1000 
lb.  live  weight,  and  the  fatal  dose  2.2  lb.  The  symptoms  are  those  of  poi- 
soning increased  salivation,  nausea,  rapid  pulse  in  the  acute  stage, 
rapid  respiration,  slightly  low  temperature,  and  weakness.  Autopsy  shows 
little  change  in  the  organs.  The  effects  of  the  poison  are  cumulative,  i.  e., 
if  eaten  on  successive  days  the  effectsof  one  day  are  added  to  that  of  the  pre- 
vious one.  The  plant  is  also  said  to  be  toxic  to  horses,  but  not  to  pigs.  The 
remedial  measures  are  purging  and  rest. 

220  -  Dimensions  and  Wiight  of  the  Body  in  Relation  to  the  Internal  Organs  in  the 
"  Garfagnina"  and"  Pisana  di  Colle"  Breeds  of  Italian  Sheep.  —  Censi  Mancia, G. 
n  ,  in  U Moderno  Zooiatro,  Series  V,  Year  VII, No  7,  pp.  158-108;  No.  8,  pp.  1.77-192  + 
m>  Tables    i    Bibliography  of  27  Publications.  Bologna,  July  31  an<1  Awm^i  31,  1918. 

The  knowledge  of  the  relationships  existing  between  external  somatic 

measurements  and  live  and  dead  weight,  on  the  one  hand,  and  weight  of 
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the  chief  internal  organs,  on  the  other  hand,  is  not  only  of  scientific  value- 
but  of  practical  value  because,  by  elucidating  several  biological  questions 
it  helps  to  render  the  selection  and  specialisation  of  the  breeds  of  live  stoek 
more  sure._  Profs.  Pucci,  Reggiani,  and  Brentana  (i)  had  already  done 
work  on  this  subject  as  regards  cattle  ;  the  author  has  extended  it  to  sheep. 
Using  38  sheep  of  the  "  Garfagnina  "  breed  (i.  e.,  of  the  Garfagnana,  or 
upper  valley  of  the  Serchio,  province  of  Massa  Carrara,  Italy)  and  12  sheep 
of  the  "  pisana  di  colle  "  breed  (Pisan  hill  breed),  all  of  the  same  age,  he 
collected  a  great  amount  of  data,  summarised  in  a  series  of  tables  regarding  : 

Tables  1  and  2  :  —  weight  of  heart  ;  weight  of  lungs  ;  live  weight  ; 
perimeter,  length,  breadth  and  depth  of  thorax  ;  heart  indexes. 

Tables  3  and  4  :  —  weight  of  lungs  ;  live  weight ;  perimeter,  length, 
breadth  and  depth  of  thorax  ;  indexes  of  the  lungs. 

Table  5  :  —  difference  between  length  and  breadth  of  thorax  ;  index  oi 
thorax  ;  difference  between  height  and  breath  of  thorax;  height  to  withers  ; 
weight  of  skeleton. 

Tables  6  and  7.:  — -  difference  between  length  of  trunk  and  length  of 
thorax  ;  index  of  thorax  ;  difference  between  height  and  breadth  of  thorax  ; 
height  to  withers  ;   weight  of  skeleton. 

Table  8  :  ■ —  live  weight  ;  dead  weight  ;  weight  of  meat  ;  index  of  thorax  ; 
indexes  of  lungs  ;  indexes  of  heart  ;  respective  relations  between  live 
weight,  dead  weight  and  weight  of  meat,  on  the  one  hand,  and  each  of  the 
organs,  lungs,  heart,  liver,  on  the  other. 

Tables  I  to  VI  :  ■ —  measures  and  calculations  relating  to  each  of  the 
animals  studied. 

Conclusions.  — •  In  specimens  of  the  two  breeds,  considered  individually, 
the  live  weight  is  independent  of  the  age  ;  on  the  contrary  it  generally  tends 
to  increase  with  the  maximum  age  considered. 

In  sheep  of  the  "  Garfagnina  "  breed,  the  live  weight,  dead  weight  and 
weight  of  meat  are,  on  an  average,  higher  than  in  the  "  pisana  di  colle  " 
breed  ;  but,  generally  speaking  there  is  no  fixed  quantitative  relationship 
between  these  values,  which  are  also  not  in  relation  with  the  age. 

A  greater  length  of  the  trunk  corresponds  to  a  greater  length  of  the 
thorax. 

The  pulmonary  indexes  and  those  of  the  heart  depend  more  closely 


.  (t)  As  regards  the  2  Italian  breeds  of  cattle  Val  di  Chiana  and  Romagnola,  Prof.  PUCCl 
has  made  the  following  observations  :  the  index  of  the  lungs  increases  up  to  1  certain  1  je, 
then  diminishes  ;  the  weight  of  the  heart  is  in  proportion  to  the  live  weigh!  :  on  the  contrary, 
however,  the  weight  of  the  lungs  follows  this  proportion  less  regularly. 

In  the  Modenese  plains  cattle,  Prof.  Reggiani  foun< 1  that  the  relations  betweenlive  w<  1 
and  dead  weight,  onthe  one  hand,  and  weight  of  lungs,  heart  and  skin,  on  the  otha  han< 

greatly  and  do  notserveto  distinguish  bulls  from  cows.  The  same  may  lie  said  el  the 
between  external  measurement-  of  the  thorax,  on  the  one  hand,  and  weight  -1  the  I 
heart  on  the  other  hand. 

For  the  Schwyzand  Parmesan  breeds,  Prof.  Brentana  found  thai  th.  weighl  1 

and  that  of  the  lungs  are  greater  in  bulls  than  in  COW.  S*«  A' .,  July 
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on  those  of  the  lungs  and  heart  respectively  than  on  the  measurements 
of  the  length  and  breadth  of  the  thorax. 

The  various  external  measurements  of  the  thoracic  cage  are  independent 
one  from  another. 

The  weight  of  the  lungs  is  not  proportional  to  the  live  weight  and  does 
not  depend  on  the  weight  of  the  heart. 

The  weight  of  the  heart  and  that  of  the  liver  are  in  proportion  to  the 
live  weight. 

The  weight  of  the  lungs,  that  of  the  heart  and  that  of  the  liver  are 
inversely  proportional  to  the  dead  weight  and  to  the  weight  of  dressed  meat 
(muscles). 

The  weight  of  the  heart  is  more  directly  proportional  to  the  thoracic 
perimeter  than  the  weight  of  the  lungs. 

The  development  of  the  thoracic  viscera  is  especially  favoured  by  a 
greater  breadth  and  perimeter  of  the  thorax. 

A  greater  height  to  the  withers  indicates  a  heavier  skeleton. 

In  animals  of  the  same  species,  the  weight  of  the  skeleton  is  inversely 
proportional  to  the  live  weight,  as  has  been  shown  by  the  researches  of 
Lawes  &  Gilbert  as  well  as  those  of  Dechambre  (i). 

The  results  of  the  author's  observations  agree  with  those  obtained  bv 
Prof.  Freer  for  cattle. 

Other  interesting  data  obtained  by  the  author  are  given  below  : 


"  Garfagnina"  breed  "  Pisana  di  colle  "  breed 


Quantity  of  woo'  (washed  on  animal.)  obtained 

by  2  shearings  per  year 1-2  kg.;  medium  quality   i-2kg.;rnedioc  equality 


;5.i%  50  2% 

43  6%  37-6% 


Average  yield  of  meat 

Average  percentage  of  diessedrceat  (muscles 

Average  we;ght  of  crania'  bones 0.40  kg.  0.30  Kg. 

Weight  of  skeleton  as  a  percentage  of  the 

weight  of  meat H-5%  12.6% 


221  -  Chestnut  Leaves  as  Food  for  Stock  12). — D.  mercilius,  in  Comptes  rendus  des  Sean- 
ces de l' Academic  d' Agriculture  de  France,  Vol.  IV,  No.  27.  pp.  755-756.  Paris,  1918 
The  author  refers  to  an  experiment  he  made  in  1893  in  which  he  fed  25 
cattk-  <  .11  chestnut  leaves,  in  1  byre  in  Perigord,  throughout  the  winter  when 
the  feeding  of  these  animals  was  very  difficult.  He  thinned  a  chestnut 
plantation  in  summer,  while  the  leaves  were  still  green.  The  young  trees 
were  kept  in  a  cool,  dark,  well-ventilated  cellar  till  December,  when  the  Small 
branches  were  cut  unci  fed  to  the  animals  dry  or  cooked. 

There  are  disadvantages  in  feeding  chestnut  leaves  to  cattle  as  they 
have  a  heating  effect  which  should  be  counteracted  by  plentiful  watery  Eood. 
This  difficulty  was  overcome  by  boiling  a  part  of  the  le?f  ration  and  adding  a 

(1)  See  R.,  March  1918,  No.  321.  [Ed.) 

(2)  See  R.   Oct.,  1918,  No.  1  1  (6.  [Ed.) 
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few  turnip  leaves  to  flavour  it.  In  February  and  March  snsilaged  maize 
fodder  was  given  in  addition  to  the  chestnut  leaves.  The  animals  in  this 
byre  were  in  excellent  condition  for  winter  work  and  realised  profitable 
prices  at  the  spring  fairs. 

222  -  Coffee  Dregs  as  a  Food  for  Stock  (i).  —  ar-jch,  e.,  in  L'ltalia  agricoia,  Year  i(\\ 

No.  io,  pp.  299-304.  Piaceuza,  November  15,  191S. 

The  composition  of  coffee  dregs  compares  well  with  that  of  maize, 
coarse  bran,  oats  and  rice  bran  ("  pula  di  riso  ").  Two  samples  of  dregs 
from  the  second  infusion  analysed  by  the  author  gave  the  following  percent- 
ages :  —water,  9.45,  11.42  ;  fat,  11.64,  12.45  ;  nitrogen,'  11.08,  11.5  ;  caf- 
feine, traces;  starch,  17.00,  22.47  \  sugar,  traces;  ash,  1.71,  2.03  ;  nitrogen- 
free  extract  (2nd  sample),  14.81  ;  fibre  (2nd  sample),  25.30. 

The  author  fed  coffee  dregs  to  dairy  cows,  beef  steers,  horses,  rabbit-, 
guinea-pigs,  chickens  and  ducks.     The  food    proved  excellent  the 

animals  when  fed  powdered  (not  in  grains)  and  very  dry.     A  cow  may  con- 
sume 2.2  lb.  per  day,  a  beef  steer  3.3  lb;  a  horse  may  receive  1.7  lb.,  but  it 
is  best  not  to  give  it  more  than  0.8  lb.     The  dregs  are,  particularly    well 
suited  to  cows  (they  favour  milk  production  and  improve    the   comp 
tion) ,  and  pigs  (which  digest  best  the  fat  of  the  dregs) . 

223  -  Horse  breeding  in  Galieia,  Spain.  —  hernanzAer,  j.  m.,  iu  I  >ador  modeno, 

Year  VIII,  No.  12,  pp.  n-12  +  5  Figs.  Barcelona,  December,  1918. 

In  1918  the  "  Asoeiacion  general  de  ganaderos  "  (General  Association 
of  Breeders)  of  Spain  organised  four  horse-shows  in  Galieia,  taking  advantage 
of  the  subsid)7-  offered  by  the  Ministry  of  War  for  the  improvement  of  hors 
These  four  shows,  each  held  for  the  respective  "  comarca  "  at  Azua,  Betan- 
zos,  Ortigneira  and  Lugo,  were  really  test  shows  held  to  gain  some  idea  of 
the  present  state  of  horse  breeding.  Three  Galician  breeds  were  found  to 
be  worthy  of  encouragement. 

The  Royal  Stud  for  stallions  at  Leon  has  helped  to  produce  several  good 
mares  more  than  14  hands  high  called  "  yeguas  leonesas  "  (Leon  man 
On  account  of  the  different  breeds  from  which  the  improving  stallion  is 
derived  these  mares  are  difficult  ta  describe.  They  are  mostly  used  for 
breeding  mules  and  the  stallion  is  used  only  when  they  abort  or  lose  a 
mule  b)^  the  disease  known  as  "  mal  de  la  sangre  de  los  mulares  (blood 
disease  ol  mules).  They  belong  to  landowners  who  have  abundant  fodder  ; 
during  a  great  part  of  the  year  they  are  kept  in  the  stable  and  are  turned 
out  to  graze  in  good  meadows  from  time  to  time.  Army  remounts  could 
be  obtained  from  these  mares  and  the  government  should  form  a  dep61  tor 
breeding  foals  in  .Galieia.  As  young  mules  cost  more  than  foals  private 
owners  usually  prefer  to  breed  mules. . 

The  second  group  of  Galician  horses  is  the  "  jaca  gallega  "  type,  aboi 
53  in.  high,  strong,  resistant,  quiet,  bony,  defective  in  carriage,  with  lai 

(1)  Siealso:  Ma,90KCi  and  Sabini,  Quantity  di  azoto  e  fosforo  nelleacquedi  coltnra 
cuni  alimenti  vegetal!;  Lc  Siazioni  spsrim  •Mali  agrarie  italiane,  v.  .1  .   1 1 .  PI 
Modena,  191S  (Ed.). 
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head.  It  is  the  horse  used  on  medium-size  farms  in  the  districts  where  past- 
ure land  is  shrubby  (broom).  It  is  used  as  a  draught,  saddle,  and  pack- 
saddle  animal.  Many  of  the  mares  are  used  for  breeding  mules.  The  va- 
lue of  these  horses  lies  in  the  cheapness  of  their  feed  ;  while  they  are  work- 
ing they  are  fed  hay,  maize  and  barley  ;  while  the}-  are  not  working  they  are 
left  to  graze  in  the  woods.  By  serving  a  mare  with  a  stallion  of  the  same 
type,  but  higher,  a  good  army  saddle  horse  could  be  obtained.  During 
the  war  these  horses  have  been  exported  in  large  numbers. 

The  third  group  consists  of  the  Galician  ponies,  with  concave  profile, 
small  head,  short  body,  small  legs,  thick  mane  and  nervous  temperament. 
They  are  used  by -the  small  farmers  and  live  by  grazing  the  broom.  They 
are  used  as  saddle  horses,  rarely  as  light  draught  animals.  They  are  largely 
exported  to  France  and  the  other  provinces  of  Spain.  The  improvement 
of  tins  race  should  be  encouraged  by  offering  prizes  for  stallions  with  good 
points  and  good  foals  descended  from  these  stallions. 

224  -  The  Sardinian   Horse.  —  Rossi,  in  Giornale  d'Ippologia,  Year  XXXI.  x  - 
Pisa,    October-December,    1918. 

Sardinia  is  a  very  important  horse  breeding  centre.  The  environment- 
al conditions  there  make  horses  indispensable.  At  first  sight  the  Sardi- 
nian horse  calls  to  mind  the  Arab  horse,  its  height,  flanks,  back,  head,  eye, 
colouring,  loins  and  carriage  are  the  same  as  in  the  Arab  horse,  but  the  Sar- 
dinian horse  differs  in  having  a  narrow,  often  curved,  breast,  flat  should 
knees  turning  in,  and  narrow,  small  houghs.  These  defects  are  caused  by  the 
mountainous  country  in  which  good  fooder  is  lacking  during  several  months 
in  the  year.  The  coat  is  generally  grey  or  chestnut.  The  Sardinian  horse 
is  of  Arab  origin  and  both  by  its  characteristics  and  the  use  to  which  it 
has  been  put  it  is  a  saddle  horse  ;  it  can,  therefore,  only  be  improved  by 
using  Arab  stallions.  As  good  Arab  stallions  are  rare  and  their  importa- 
tion difficult  it  is  often  better  to  use  Sardinian-Arab  half-breds.  Selec- 
tion alone  also  suffices  for  their  improvement.  The  Royal  Studs  of  Ozieri, 
the  breeding  stud  of  Bonorva,  and  numerous  private  breeding  studs  in  Ori- 
stano,  Macomer,  Ploaghe,  etc.,  are  important  horse  breeding  centres. 

The  Royal  Stud  of  Ozieri  has  124  Sardinian-Arab  and  Anglo-Arab 
stallions.  A  few  of  these  stallions  are  rather  high  in  the  leg,  but  most  of 
them  have  very  uniform  characteristics,  the  same  nature  and  the  same  car- 
riage. Each  year  about  thirty  stallion-  descended  from  the  best  Sardinian 
mares  are  presented  to  the  Permanent  Commission,  and  about  a  dozen  are- 
selected.  The  horse  production  of  the  island  is  increasing ;  the  number  of 
niaus  serv*  d  by  the  State  stallions  has  increased  continually  since  mi.;,  and 
in  1918  was  49.  The  purchase  of  stallions  for  the  royal  stables  and  the  pri- 
vate production  of  stallions  are  also  ol  growing  importance.  There  are  18 
stud  stations  for  the  selected  mares,  which  number  600.  A  commission 
composed  of  a  veterinary  surgeon  and  the  Director  of  the  stud  inspects  the 
mares  of  owners  desiring  it,  and  if  the  mans  are  judged  suitable  for  free 
service  they  are  inscribed  in  the  pedigree  book  of  the  Royal  stud  of  Ozieri 
and  a  record  kepi  of  the  births,  abortions,  sales,  etc.     The  foals  of  select- 
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ed  mares  are  examined  by  the  Commission  at  the  end  of  six  months  and 
a  year  and  a  half.  The  owners  of  selected  mares  receive  different  awards 
accorded  by  the  decree  of  June  9, 1916,  one  of  £  6  per  year  for  the  mare,  one 
of  £  2  for  each  foal  born  alive  and  healthy,  one  of  £  4  for  each  foal  of  two 
years  suitable  for  future  use  as  a  stallion,  and  one  of  £  4  for  each  filly 
suitable  for  future  use  as  a  breeding  mare  if  the  owner  undertakes  to  enter 
it  among  the  selected  mares.  Foals  judged  "suitable  for  use  in  the  govern- 
ment studs  are  bought  for  not  less  than  £  160.  The  best  two  year  old  foals 
of  the  island,  all  destined  for  the  cavalry,  are  kept  at  the  Bonorva  bleeding 
stud.  The  average  number  of  foals  purchased  annually  by  the  Remount 
Commission  is  600.  When  they  are  three  years  old  the  foals  at  Bonoiva  are 
sent  to  the  Grosseto  stable,  where  they  are  kept  till  fully  grown.  Special 
mention  should  be  made  of  the  mares  of  the  Burgos  breed  (district  in  Sar- 
dinia) in  the  Bonorva  breeding  stud  ;  they  are  fine  animals,  of  medium  size, 
but  very  broad,  served  by  a  special  stallion.  Their  foals  are  good  but  a  lit- 
tle high  in  the  leg. 

225  -  Marine  Algae  as  Food  for  Horses.  —  Lapicque,  L,.,  in  Comptes  rendus  dcs  Seances 

deVAcadimied.es  Sciences,  Vol.  CI/XVII,  No.  27,  pp.  1082-1085.  Paris,  December  30,  1 

During  191 7  M.  Adrian  attempted  to  use  certain  marine  algae  as  a 
good  for  war  horses  with  very  promising  results  (1).  In  collaboration  with 
M.  Barbe  and  Lieut.  Powick  of  the  American  army,  the  author  studied  the 
preparation  of  the  algae  used  by  M.  Adrian  to  determine  :  -  -  I)  their 
digestibility,  2)  their  food  value,  3)  their  harmlessness.  The  algae  used  were 
Laminaria  (almost  exclusively  Laminaria  fiexicaulis).  They  were  first 
dried,  then  well  washed,  a  little  lime  or  acid  being  added  to  the  water  to 
prevent  transformation  into  mucilage  ;  both  the  methods  give  about  the 
same  product  with  a  very  high  ash  content  —  about  x/6  of  the  dry  matter. 

1)  Algae  washed  with  lime  and  fed  in  small  pieces  at  the  rate  of  1  kgm. 
(2.2  lb.)  a  day  at  first  seemed  completely  indigestible.  After  passing  through 
the  horse's  digestive  tract  (after  2  or  3  days)  they  were  found  in  the  faeces 
without  having  changed  or  decreased  perceptibily.  After  the  following 
day,  however,  they  gradually  lost  their  consistency  and  were  reduced  to  mu- 
cilaginous clots  which  totally  disappeared  »n  the  faeces  corresponding 
to  the  s;xth  day  of  the  diet. 

Algae  washed  wHh  acid  reappeared  in  the  faeces  in  a  similar  way,  but 
disappeared  more  rapidly.     The  same  horses  were,  however,  used  in  both 
experiments,  there  be'ng  but  a  short  interval  between  the  two  diet-.     The 
results  showed  that,  after  rapid  adaptation,  digestibility  is  excellent.  1 
haps  100  %. 

2)  In  the  case  of  horses  at  rest  (1  hour's  exercise)  being  fed  a  strictly 
maintenance  ration,  all  the  oats  may  be  replaced  by  algae.     When  at  1 
work  (pulling  a  tumbrel  for  two  hours  on  a  paved  road)  a  good  nutritive  equi- 
librium may  be  obtained  with  1500  gm.  of  algae  and  500  gm.  of  oats 
dition  to  hay  and  straw).     The  oats  cannot,  however,   be  satisfactorily 
placed  by  apple  residue. 

(1)  See  R.  March,  1918,  No.  320.  (Ed.)  * 
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The  nutritive  equilibrium  is  known  to  differ  for  a  maintenance  diet  and 
a  working  diet.  Oat  are  essential  in  a  working  diet,  during  rest  they  may 
be  replaced  by  hay  or  apple  residue.  The  last  substitute,  a  cellulose  residue 
of  a  fruit  deprived  of  its  sugar,  is  a  characteristic  case.  Glucose,  essentially 
the  physiological  food  for  muscular  work,  is  contained  in  the  starch  of 
oats,  and  the  preparations  under  consideration  do  not  appear  comparable 
to  oats  in  this  respect. 

3)  The  preparations  cause  an  excessive  formation  of  minerals,  and  the 
urine  of  the  animals  eating  them  contains  an  extraordinarily  abundant  de- 
posit of  calcium  carbonate  as  well  as  as  much  as  1  gm.  of  iodine  daily. 
All  attempts  to  decrease  this  mineral  content  by  fresh  washing,  even  when 
strongly  acid,  failed  ;  the  minerals  form  part  of  the  tissues  and  only  disappear 
with  the  organic  matter  with  which  they  are  combined.  Nevertheless  the 
author  observed  no  mishap  arising  from  the  use  of  these  preparations,  even 
when  prolonged,  at  the  rate  of  2  kgm.  to  2.5  kgm.  per  day.  A  horse  of  880  lb. 
consumed  140  kgm.  of  these  algae  in  96  days  without  any  visible  bad  ef- 
fects. The  only  mishaps  occurred  in  the  case  of  horses  which  had  eaten 
Fucus  serratus. 

In  July  the  author  went  to  the  sea  to  study  the  problem  at  its  source. 
His  attention  was  immediately  drawn  to  the  excretion  of  sugar  which  oc- 
curs as  soon  as  the  algae  leave  the  water,  giving  rise  to  remarkable  effloie- 
scences.  In  preparing  the  algae  for  food  attempts  were  made  to  lose  as 
little  as  possible  of  this  matter.  As  washing  is  indispensable  to  remove  the 
hygrometric  salts  plants  as  fresh  as  possible  were  washed  quickly  so  as  to 
take  advantage  of  the  difference  in  the  speed  of  diffusion  of  the  soluble  salts 
and  carbohydrates.  Unhoped-for  results  were  obtained  with  the  follow- 
ing method  :  — 

Laminaria  flexicaulis  freshly  gathered  in  August  and  September,  if 
soaked  for  a  quarter  of  an  hour  in  dilute  milk  of  lime  (4  to  5  gm.  of  CaO 
per  litre)  rinsed  a  quarter  of  an  hour  in  fresh  water  and  dried  in  the  air,  is 
no  longer  hygrometric  and  keeps  like  hay.  Ety  building  a  cement  basin  at 
the  mouth  of  a  small  stream  the  author  succeeded  in  preparing  large  quanti- 
ties. The  moisture  content  of  this  preparation  remained  at  between  15 
and  18  %,  it  contained  only  10  to  12  %  of  ash,  and,  most  important  of  all, 
2/5th  of  the  dry  matter  was  composed  of  a  soluble  carbohydrate  which 
hydrolysis  changed  totally  to  glucose.  This  carbohydrate  is  Schmiede- 
berg's  "  laminarine  ",  which  has  been  the  subject  of  an  important  study  by 
the  Swedish  botanist  Kylin  (i). 

The  question  of  the  good  value  of  the  algae  is  totally  changed.  The  care- 
ful and  prolonged  was  lung  of  the  products  originally  supplied  to  the  author 
had  removed  the  most  nutritive  substance  and  reduced  the  algae  to  the  same 
condition  as  apple  residue  ;  not  more  than  3  %  of  soluble  sugar  was  found 
instead  of  40%  or  more.  The  material  prepared  by  the  author  is  being  exa- 
mined chemically  and  physiologically.  The  seasonal  variations,  which  ap- 

(1)  Untersuchungerj  liber  die  Biochemie  da  tfeeresalgen.  Zeitschrifi  tii>  physiologisch 
Chanic,  Vol.  IyXXXIII,  p.  171,  1913  and  Vol.  XC1V.  p.  337,  1015.  [Author) 
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pear  very  important,  will  also  be  studied  and  the  different  species  of  algae 
compared.  L.  flexicaulis  has  already  proved  the  best  species.  During  the 
war  it  would  have  proved  invaluable  and  will  be  valuable  during  the  transi- 
tion period  and  even  when  production  becomes  normal  again.  Without  any 
expensive  installation  and  the  use  of  peasant  labour  it  may  supply  the  equi- 
valent of  I  million  quintals  (i)  of  oats  per  year. 

226  -  MorOCCatl  Draught  0X3n.  — Eeroy,  A.., in  Comples  rendus  des  Seances  dc  V Academic 
l' Agriculture  de  France,  Vol.  IV,  Mo.  35,  pp.  965-063.  Paris,  November  13,  1018. 

The  presence  of  several  draught  oxen  from  various  districts  of  Morocco 
at  the  agricultural  competition  held  at  Casablanca  in  October,  191 8,  made 
it  possible  to  compare  the  work  of  which  animals  belonging  to  the  local 
unimproved  breeds  are  capable  with  the  average  work  done  by  French  oxeu._ 
To-do  this  the  effort  and  maximum  speed  of  the  oxen,  as  well  as  their  aver- 
age strength,  was  measured  by  Ringeemann's  method  (2). 

The  maximum  speed  was  determined  by  the  duration  of  displacement 
of  each  ox  without  load  or  harness  over  a  distance  of  164  ft.  The  maximum 
effort  was  measured  by  the  use  of  a  collar,  strong  chains  and  a  dynamometric 
spring  attached  to  a  waggon  loaded  with  11  metric  tons,  fitted  with  a  hand 
brake  on  a  1.9  ft.  railway,  262  ft.  long.  The  cart  was  started  with  the  help 
of  about  10  men.  Once  started  the  cart  was  stopped  by  gradually  tightening 
the  brake  and  the  maximum  lengthening  of  the  spring  under  the  impulsion 
of  the  animal  at  the  moment  of  stopping  was  determined.  A  curve,  drawn 
up  before  the  tests,  made  it  easy  to  estimate  the  tension  in  kilogrammes 
corresponding  to  the  lengthening  measured. 

The  animals  were  also  weighed,  their  height  to  the  withers  measured 
and  their  age  verified  by  their  teeth. 

RisrGELMANN's  coefficients  were  used  to  determine  the  average  strength. 
If  the  maximum  effort  and  maximum  speed  of  a  given  animal  be  represent- 
ed by  F  and  V,  its  average  utilisable  strength  may  be  calculated  by  the 
formula  :—  average  strength  =  0.25  F  X  0.33  V,  the  effort  made  during  a 
normal  period  of  work  being  considered  equal  to  %  of  the  maximum  effort 
and  the  harnessed  speed  equal  to  Va  of  the  sPeed  of  the  animal  without  har- 
ness or  load  on  a  horizontal  road. 

The  author's  experiments  showed  : — 

1)  that  Moroccan  draught  oxen,  whose  weight  varies  from  790  lb.  to 
1210  lb.,  are  about  half  as  strong  as  good  French  draught  oxen  of  the  Limou- 
sin and  d'Aubrac  breeds;  .    . 

2)  that  as  a  result  of  better  feeding  and  care,  the  oxen  oi  European 
colonists  are  stronger  than  those  of  the  natives  ; 

3)  that,  contrary  to  the  accepted  theory,  oxen  crossed  with  zebus  an- 
no stronger  than  pure-bred  oxen  ;  the  zebu  crosses  were,  however,  the  onl5 
ones  in  the  group  that  had  not  finished  growing.  New  tests  with  mor<  ani- 
mals will  make  it  possible  to  state  definitely  the  influence  oi  crossing  with 
zebus  on  the  improvement  in  the  working  capacity  oi  the  native  ox.  1 

(1)  1  Quintal  =  1.968  ewt.  {Ed.) 

(2)  See  Annate  de  I'Instilul  National  1  p  onomique,  S  Ties  2,V.  .1.  VI,  pp 
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It  is  not  possible  to  substitute  the  European  plough  for  the  native  plough 
drawn  by  two  animals  unless  oxen  with  greater  strength  than  most  of  the 
present  ones  are  used.  The  introduction  of  modern  agricultural  implements 
is,  therefore,  connected  with  the  improvement  of  the  local  varieties  of 
oxen  by  rational  feeding  and  the  selection  of  breeding  animals. 

227  -  Wintering  and  Fattening  Beef  Cattle  in  North  Carolina,  U.  S.  A.  —  Ward,  \v  f  . 

Curtis,  R.  S.  and  Peden,  F.  P.,  in  the  U.  S.  Department  of  Agriculture,  Bui  letinKo.  628, 

53  l'P-  +  ,s  Pigs.  +  26  Tables.  Washington,  January  28,  1918. 
This  bulletin  gives  the  results  of  3  years'  experimental  work  on  cattle 
breeding  in  the  west  of  North  Carolina  undertaken  by  the  Animal  Husban- 
dry Division  of  the  U.  S.  Department  of  Agriculture  in  cooperation  with  the 
"North  Carolina  Agricultural  Experiment  Station.  The  results  may  also 
be  applied  to  the  mountainous  districts  of  the  surrounding  states.  m 

I.  -  Wintering  steers  preparatory  to  grazing  on  pasture.  — 
In  the  mountainous  district  the  cattle  are  usually  kept  on  very  light  rations 
during  the  winter  and  put  on  pasture  the  following  summer.  The  authors 
examined  the  cost  and  methods  of  wintering  cattle,  the  advisability  of 
allowing  steers  to  lose  weight  during  the  winter,  and  the  effect  of  winter- 
ing on  the  gain  in  live  weight  during  grazing  the  following  summer.  The 
experiments  were  made  during  3  years  with  4  lots  of  cattle  containing  24, 
24,  ^y  and  19  steers  respectively.  As  winter  ration  the  first  lot  received 
ear  maize,  maize  stover,  hay  and  straw,  the  second  and  third  maize  silage, 
maize  stover,  hay  and  straw,  the  fourth  were  winter-grazed  and  fed  dry 
roughage  and  ear  maize  during  snowy  weather  only. 

In  the  3  years  the  wintering  of  Lot  1  cost  on  an  average  $  II. 13  per 
head.  Each  steer  lost  on  an  average  32  lb.  each  winter,  and  the  advance  in 
spring  cost  over  the  initial  cost  per  cwt.  was  %  1.74.  The  respective  figures 
for  the  other  lots  were  : —  Lot  2,  %  7. 11,  51  lb.  %  1.40  per  cwt.  ;  Lot  3,  %  6.76, 
52  lb.,  %  1.47  per  cwt.;  Lot  4  §  5.3c),  20  lb.  (gain),  %  0.68  per  cwt.  In  this 
lot  the  average  acreage  required  to  winter  a  steer  was  2  acres. 

II.  WINTER  GRAZING  OF  STEERS.  -  The  second  experiment  dealt  with 
the  winter  grazing  of  steers  in  cleared  mountainous  land  too  steep  for  any 
other  purpose.  The  cows  and  flats  were  sown  with  a  mixture  of  15  lb. 
orchard  gra>s,  4  lb.  blue  grass  and  7  lb.  timothy  and  clover  per  acre  follow- 
ing on  maize  (winter  foddeia  which  had  succeeded  grain  maize.  Bach  year 
the  cattle  were  taken  to  the  grazing  land  towards  the  end  of  autumn  and 
left  there  throughout  the  winter  without  shelter.  They  were  given  food 
in  bad  weather  only. 

During  the  first  year  17  steers  cost  an  average  of  $  4.66  per  head,  and 
in  spring  weighed  17  lb.  per  head  more  than  at  the  beginning  of  winter, 
'flu-  second  winter  _'<>  steers  cost  S  (>.2()  each  to  winter  and  gained  %  17. 
The  average  cost  per  head  for  the  3  years  was  $  5.39,  or  approximately 
halt  tlic  cosl  oi  dry-feeding  in  barns,  moreover  there  was  a  gain  in  weight 
instead  of  a  !<>>s.  In  these  mountains  winter-grazing  and  silage  give  better 
result  than  tin-   old  method  of  wintering  with  dry,  cut  fodder. 

III.  Summer  fattening  of  steers.  -    This  experiment,  lasting 
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3  years,  was  made  with  steers  which  had  been  wintered  on  dry  roughage, 
dry  roughage,  silage,  or  winter  pasture.     Most  of  the  mountain  animal- 
fattened  on  pasture;  those  used  in  the  experiment  were  put  on  grass  >;i! , 
on  grass  with  cottonseed  cake.     During  the  first  two  summers  the  addition 
of  cake  was  profitable,  but  not  the  third  year,  owing  to  the  high  price  it 
had  reached. 

The  results  showed  that  animals  which  had  been  winter  grazed  gai: 
most  the  following  summer  -  -  an  average  of  330  lb.  per  head  at  a  cost  of 
$  0.031  per  lb.     The  next  best  gains  were  made  by  steers  fed  silage,  stover 
and  hay  during  the  winter  and  grass  during  the  summer.     The  avei 
gain  in  weight  during  the  summer  was  357  lb.  per  head  at  a  cost  of  X  0.038. 
Animals  wintered  on  roughage  and  pastured  the  following  summer  gave 
during  the  summer  an  average  gain  in  weight  of  378  lb.  per  head  at  a  cosl 
of  8  0.048.  Steers  fed  silage  during  the  winter  and  grass  and  cake  during  the 
summer  gained  379  lb.  at  a  cost  of  $  0.065,  whereas  without  cake  the  * 
was  $  0.038.     Steers  wintered  on  roughage  and  fed  grass  and  cake  in  sum- 
mer gained  345  lb.  at  a  cost  of  $  0.074. 

IV.  —  Winter  Fattening  oe  steers.  —  In  the  mountain  districts 
it  is  customary  to  sell  the  steers  in  autumn  as  feeders.  For  fattening,  feeds 
such  as  maize,  hay  and  straw  are  used.  The  experiments  aimed  at  deter- 
mining the  most  advantageous  use  of  these  feeds  when  home-grown  and  whe  u 
cottonseed  meal  and  cottonseed  hulls  were  added. 

During  the  winter  1913-1914, 12  steers  were  fed  on  cottonseed  meal  cot- 
tonseed hulls,  maize  stover,  and  hay.     A  second  lot  of  12  steers  received 
the  same  ration  plus  ear  maize.  In  113  days  the  steers  of  Lot  1  gained  an 
average  of  1.36  lb.  per  head  daily  at  a  cost  of  $    13.32  per  100  lb.,  and  Lot  2 
2,  1.42  lb.  at  a  cost  of  $  13.92  per  100  lb. 

During  the  winter  1914-1915,  4 lots  of  10, 10,21  and26  steers  respectively 
were  fed  on  cottonseed  meal  with  the  addition  of  ear  maize  and  cottons 
hulls  for  Lot  1,  cottonseed  hulls  for  Lots  2  and  3,  and  maize  silage  for  L 
The  steers  of  Lots  1,  2  and  3  were  fattened  during  96  days,  those  of  I 
during  in  days.    On  an  average  those  of  Lot  1  gained  daily  1.61  lb.  per  h< 
at  a  cost  of  $  12.96  per  100  lb.,  Lot  2,  1.421b.  at  a  cost  of  $  n.ai,  Lot,  3, 
2.07  lb.  at  a  cost  of  $  7.60,  and  Lot.  4,  i.43  lb.  at  a  cost  of  |  9.4  1. 

From  the  two  years'  tests  the  authors  draw  the  following  conclusions 
applicable  to  local  conditions  :  -  -  Hay  increases  the  cost  of  fattening 
should  be  replaced  by  cheap  roughage  wherever  possible.     Ear  maize  in< 
ses  the  gain  in  live  weight  and  improves  the  finish,  but  its  use  is  not   advjs 
able  unless  its  cost  is  much  less  than  that  of  cottonseed  meal.     The  gains 
obtained  with  maize  silage  were  remarkable,  showing  the  value  o\  this  pli 
for  ensilage.  Cottonseed  meal  and  hulls  were  satisfactory,  even  in  smi 
quantities,  giving  economical  and  satisfactory  gains. 

The  loss  in  weight  during  transit    was  heavy  in  all  Farm 

who  have  a  surplus  of  feeds,  especially  roughages,  may  profitably 
steers  during  the  winter  so  long  as  the  animals  and  cottonseed  mea 
be  obtained  at  reasonable  prices  and  the  markets  are  not  at  t 
distance. 
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228  -  The  Milch  Goat  in  California.  —  Woorhies,  E.  C., in  the  University  of  California  Publ- 
ications, College  of  Agriculture,  Agricultural  Experiment  Station,  Berkeley,  Cal.,  Bulletin 
No.  285,  pp.  87-114  +  13  Figs.  +  Bib'iography  of  8  Publications.  University  of  Cali- 
fornia Press,  September,  191 7. 

This     bulletin  contains  :  — 

1)  General  information  on  the  different  breeds  of  goats  in  California 
(Toggenbtvrg,  Saanen,  Xubian  or  x\nglo-Xubian.  2)  The  composition  of 
goat's  milk.  The  analyses  made  at  the  New  York  Agricultural  Station  at 
Geneva  showed  the  average  and  the  minimum  and  maximum  percentages 
(the  two  last  in  brackets)  to  be:  Fat,  3.82,  (1.80,  8.-40)  ;  total  solids, 
12.12,  (9.22,  17.63)  ;  total  proteins,  3,21,  (2.24,  5,21)  ;  casein,  2.40  (1.56, 
4.06)  ;  ash,  0,55  (0.40,  0.80)  ;  specific  gravity  1.0294.  The  analyses  made 
at  the  Agricultural  Station  of  Berkeley,  California,  showed  :  —  water, 
88.05,  (85.20,  91.50)  ;  total  solids,' 11.95,  (9.50,  14.80)  ;  fat,  3.40,  (1.70,  5.60) 
fat-free  solids,  8.55,  (7.80,  9.20).  3)  The  utilisation  of  goat's  milk  (direct 
consumption,  cheese-making,  condensed  milk,  iced  milk,  iced  cream,, 
butter  for  home  use).  4)  Immunity  to  disease  (Malta  fever  is  so  far 
unknown  in  California).  5)  Care  and  breeding  of  goats.  6)  Future  possi- 
bilities of  goat  breeding  in  California.  7)  Results  of  experimental  obser- 
vations made  at  the  Berkeley  Agricultural  Station  on  five  Toggenburg  goats. 
The  totals  obtained  for  the  five  goats  during  periods  of  310,  312.  245,  336 
and  336  days  respectively  were  :  —  Average  live  weight  during  the  obser- 
vation period  ;  104,  127,  119,  95,  86  lb.  ;  milk  yield,  1  283.3,  2  x58,  I  118, 
1  553.2,  1  341.6  lb. ;  percentage  composition  of  milk :  — solids,  12.88,  11.9, 
12.37,  J1-3>  IX-3  >  ^t;  3.88,  ^.^y,  3.64,  2.89,  2.88  ;  food  consumed,  16.81 
lb.  of  grain  f  648.6  lb.  of  alfalfa  hay  -f  2556.6  lb.  of  fresh  alfalfa  -L  77 
days  of  pasture  ;  615.6  lb.  of  grain  4-  672.7  lb.  of  alfalfa  hay  4-  2147.9 
lb.  of  fresh  alfalfa  +  74  days  of  pasture,  28  lb.  of  grains  :  682.6  lb.  of  al- 
falfa hay  4-  2556.5  lb.  of  fresh  alfalfa  4-  14  days  of  pasture,  435.7  lb. 
of  grain  4-  961  lb.  of  alfalfa  hay  +  119  lb.  of  fresh  alfalfa  4-  164.5.  days  of 
pasture,  301  lb.  of  grain  -f-  907  lb.  of  alfalfa  hay  4-  94  lb.  of  fresh  alfalfa 
4-  175  days  of  pasture  ;  total  food  units  supplied  by  the  rations,  862.4, 
1  264.2,  2  642.0,  1081.4,  933.0  ;  total  units  per  100  lb.  of  milk,  67.2.  58.5, 
57.4,  69.6,  68.1  ;  total  units  per  lb.  of  milk  fat,  17.3,  17.3,  15.8,  24,  24.1. 

The  grain  rations  administered  included  :  —  1)  barley,  wheat  bran, 
dried  beet  pulp,  and  coconut  oil  meal  in  equal  parts  by  weight ;  2)  dried 
beet  pulp  ((>  parts),  barley  (1  part),  wheat  bran  (1  part)  and  coconut  aB 
meal,  (2  parts)  ;  3)  dried  beet  pulp,  wheat  bran,  oats,  and  coconut 
oil  meal  in  equal  parts  ;  4)  dried  beet  pulp  (3  parts),  barley  (1  part)  and 
wheat  bran  (1  part).  Taking  the  following  unit  prices  per  ton  of  food- 
stuff ; — barley  $29.5,  maize  $29.5,  oats  $34,  cottonseed  cake  $38.5, 
cocoanut  oil  meal  $24,  dried  beet  pulp  $22,  wheat  bran  S27,  alfalfa  hay 
S10.5,  fresh  alfalfa  $2.5,  pasture  ■<>  !0  per  head  per  month,  the  cosl  of 
foodstuffs  per  gallon  of  milk  produced  was  0.4  cents,  and  the  cost  of  food- 
stuff ]>er  lb.  of  butter  produced,  22.9  cents.  On  an  average,  for  73  cows  ob- 
served at  the  same  station,  the  cost  of  foodstuffs  per  gallon  of  milk  produced 
was  8  |  cent-.  The  production  of  goat's  milk  is,  therefore,  much  more 
economical  than  that  of  cow's  milk. 
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229  -  Digestion  Experiments  Made  on  Pigs  in  Illinois,  U.  S.  A.  with  Special  Reference 
to  the  Effect  of  One  Foodstuff  on  Another  and  the  Individuality  of  the  Pigs.  — grim. - 
ley,  H.  S.,  Carmichael  W.  G.,  and  Newlin,  C.  I.,  in  the  University  of  Illinois  Agricul- 
tural Experiment  Station,  Bulletin  No.  200,  pp.  56-94  +4  Fig^.  Urbona,  Illinois  May,  1917. 
The  objects  of  the  experiments  described  were  :  —  1)  to  determine  the 
influence  of    one  foodstuff  on  the  digestibility  of  the  nutritive   matter   of 
another  foodstuff  ;  2)  to  study  the  individuality  of  the  pigs  with  respect  to 
the  degree  to  which  they  digest  their  food ;  5)  to  determine  the  coefficients 
of  digestibility  of  the  food  elements  of  the  following  six  rations  :  -■  wheat 
middlings,  ground  maize,  ground  barley,  wheat  middlings  -f  ground  maize 
(1  :  1),  ground   barley  -f  ground   maize    (1:1),   tankage  +  ground   maize 
(1  :  7.5).     The  pens  used,  sufficiently  large  for  the  pigs  to  turn  in  them 
easily,  were   raised  3  ft.  above  the  ground,  so  that  the  urine  could  run 
away    easily.     The  faeces  were    collected  in   rubber  -  lined    canvas  bags 
fixed  on  to  the  animal  by  a  special  harness  joined  to  a  cellar    (a  figure 
shows  this  arrangement ;  plans  of  the  feeding  boxes  are  also  given). 

Each  ration  was  fed  during  two  periods  of  10  days  each.  Each  ex- 
perimental period  was  preceded  by  a  preliminary  period  of  25  to  32  days, 
during  which  the  pigs  became  accustomed  to  the  experimental  rations,  the 
boxes,  and  the  bags  and  adjustment.  In  each  experiment  four  7  month 
pigs  were  used.  During  the  1913-1914  experiments  Berkshire  X  Chester 
White  crosses  of  equal  size  weie  used,  during  the  1914-1915  experiments 
Duroc  Jersey  X  Poland  China  crosses,  also  of  equal  size.  The  analyses 
of  the  foodstuffs  and  excrements  are  given  in  tables.  Table  I  summarises 
the  coefficients  of  digestibility  of  the  experimental  rations  :  - 

Table  I.  --Coefficients  of  digestibility  of  the  rations  fed. 


Ration 


2 


a 


Dry 
matter 


Nitrogen 

free 
extract 


Middlings 16 

Ground  maize 16 

Ground  barley 8 

Middlings   +  grouud  maize  (1:1)    •  S 

Ground  barley  +  ground  maize  (1  :  8 

Tankage  4-  ground  maize  (1:75)    •  *6 


744 
87.1 

70.80 

79.1 
80.9 
86.0 


81. 1 
g2.i 
81.2 
85.9 
889 
92.2 


Crude  Crude  Ether 

fibre      !    protein        extract 


83.4 

33  0 
67. 8 


21.0 

So.o 

348 

74.5 

14.1 

54-° 

12. 1 

77-3 

I50 

1  6 

51.2 

After  examining  the  influence  of  one  foodstuff  on  the  digestibility  oi 
another  as  shown  bv  these  experiments  the-  authors  conclude 
the  coefficients  of  digestibility  of  foods  calculated  indirectly  bj   subtrad 
ing  the  weight  of  the  digestible  nutritive  elements  of  one  foodstuff 
mined  directly  during  ether  periods)  from  the  corresponding  values  for 
two  foodstuffs  together,  may  be,  and  probably  often  is,  decidedly 
2)  that  the  weight  of  the  digestible  nutritive  elements  oi  a  mixed 
(calculated  bv  the  coefficients  of  digestibility  of  the  foodstuffs  ol 
directly  for  each  of  the  foodstuffs  given  alone,  ma3    be  decidedlj 
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This  shows  that  to  obtain  exact  results  concerning  the  coefficients  of 
digestibility  of  mixed  rations  direct  experiments  must  be  made  with  the 
mixed  rations. 

Table  II  gives  data  on  the  influence  of  one  foodstuff   on  '"he  digesti- 
bility of  the  nutritive  matter  contained  in  another  foodstuff. 

Table  II.  —  Influence  of  one  foodstuff  on  the  digestibility 
of  the  nutritive  matter  contained  in  another  foodstuff. 


Ration 


Middlings,   direct       determination.    . 
Middlings,  indirect  »  .    • 

Maize,  direct 

Maize,   indirect  »  .    . 

Barley,  direct  »  .    . 

Barley,  indirect  »  .    . 

Maiez,  direct  »  .    . 

Maize,  indirect  »  .    . 

Middlings  -f-  maize,  direct  determina 

lion 

Middling   +  maize,    inidlrcct    defer 

ruination  (i) 

Middlings  +  maize,    indirect    deter 

mination  (2) •  .    . 

B.irley  -f  m  dze,  direct  determhnitioi 
Barley  +  maize,  indirect  determina 

tion   (r) 

Barley  +  maize,  indirect  determina 

f  i<  >T1     (?) 


Number 

of 

experiments 

Dry 
matter 

Nitrogen 

free 
extract 

Crude 
fibre 

Ciude 
protein 

8 

-     74-7 

82.2 

22.8 

8 

70.7 

71.2 

0.1 

8 

87.8 

92.7 

30.8 

8 

83-7 

88.9 

-  2.2 

8 

70.8 

81.2 

14.1 

8 

76.1 

86.2 

3-7 

8 

86.2 

91.5 

3S.S 

8 

91. 8 

966 

15.6 

8 

79.1 

t6.o 

12.1 

8 

81.1 

88.1 

24.8 

8 

77 -1 

83.8 

-  0.7 

8 

80.9 

88.9 

15-0 

8 

78.3 

86.3 

2"..| 

8 

8S* 

913 

".<> 

79.3 

78.3 

75.1 

73  -o 

54° 
60.2 
74.0 
81.4 

77-3 
78.0 

76.6 
66.5 

"3  - 

'9-9 


Ether 
extract 


82.3 

S93 
71.7 

81.3 

33-0 

''8.9 

64.9 
68.7 

£3o 

7S.8 

88.1 
67.8 

54«° 

80.7 


(1)  Calculated  by  the  direct  determinations  of  the  coefficients  of  digestib  lit \  of  each 
Ei  iods  tuff. 

(2)  Ca  culated  by   the    indirect  determinations  of  tre    coefficients    oi    digestibility    "t 

•    <.h   fo<  dstui'i. 


<  ttlif  1  ables  show  the  extent  to  which  each  pig  digested  its  food.  The 
authors  conclude  that,  under  the  practically  identical  conditions  during 
the  whole  experiment,  the  coefficients  of  digestibility  of  the  nutritive  ele- 
ment of  a  series  of  different  rations  shew  distinctly  higher  values  for  some 
3  than  for  others.  The  differences  in  the  coefficients  of  digestibility  of 
the  nutritive  elements  ( f  one  foodstuff  for  different  pigs  arc.  however,  pro- 
bably  too  small  to  be  of  great  practical  or  economical  importance  if  of  any 
importance  at  all. 

2  ^o  -  Proportions  of  Supplements  to  Maize  for  Fattening  Swine  in  Ohio,  U.  S.  A.  — 
Robison,  W  Iy.,  i'i  the  Ohio  A  \ricultural  Expsrim  nt  Si  itt  ■:.  Bulletin  316,  pp.  57.  ^x 
ti-r.  <  iliii ..    Sentember.    101 

Alt  h  liigh  ii  has  been  proved  that,  in  fattening  pigs,  the  besl  results 
are  obtained  when  maize  is  supplemented  by  other  foodstuffs,  the  best  pro- 
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portions  in  which  to  mix  the  rations  have  never  been  exactly  determined 
The  object  of  the  experiments  described  was  to  determine  the  most    favo- 
rable proportions  in  which  tankage,  ground  soy  beans,  linseed   oil   meal, 
and  skim  milk  should  be  added  to  maize  for  fattening  pig-. 

Intheist.  experiment  three  iocs  of  5  pigs  were  fed  for  16  weeks  on 
ground  maize  and  tankage  as  ooon  as  they  were  weaned.  In  Lot  I  59  parts 
by  weight  of  tankage  and  481  parts  of  maize  were  fed.  In  Lot  2  0.  {6875 
lb.  of  tankage  were  given.  Lot  3  received  decreasing  percentages  of  tank- 
age beginning  by  20  %  the  first  week  and  ending  by  5  %  the  last.  The 
results  differed  little,  but  were  most  favourable  in  the  1st  and  3rd  tests. 
In  the  2nd.  experiment  of  16  weeks'  duration  made  with  three  lots 
of  4  pigs  of  an  average  initial  weight  of  57.5  lb.,  the  pigs  fed  tankage  in 
weekly  decreasing  quantities  showed  a  greater  increase  in  live  weight  and 
consumed  less  food  per  unit  of  gain  than  chose  receiving  definite  propor- 
tions of  tankage  and  maize  or  a  constant  daily  quantity. 

In  the  3rd.   experiment,  lasting  16  weeks,  with  two  lots  of  4  pigs  of  an 
average  weight  of  y<  lb.,  Lot  1  was  fed  maize  and  tankage  in  the  ratio  of 
8:1,  and  I/O.  2  tankage  in  percentages    decreasing   weekly    from  20  to  5. 
The  results  obtained  were  the  inverse  of  those  of  the  two  first  experiments  ; 
definite  quantities  of  tankage  gave  greater  gains  and  smallei  consumption. 
~The  4th.  experiment  lasted  20  weeks.   Thirty  pigs  of  an  average  weight 
of  47  lb.  were  divided  into  6  lots  fed  small,  medium  or  abundant   tankage 
rations  as  a  supplement   to  maize  (i.  e,,  in  the  small  ration  abouc    VA.  in 
the  average  one  about  %  of  that  of  the  abundant  ration  which  consisted 
of  16.94  %  for  first  lot,  and  decreased  from  32.7  to  13.8  %  in  the  fourth). 
The  supplementary  food  waj  given  in  constant  quantities  in  the  three  first- 
groups,  and  weekly  decreasing  quantities  in  the  other  three.     The  best 
resides  were  obtained  with  large  quantities  of  tankage  in  definice  proportion 
to  the  maize.   The   best  results  with  small   quantities  of  tankage   were 
obtained  when  it  was  fed  in  larger  quanties  at  first  and  gradually  decreased. 
The  medium  rations  gave  belter  results  than  the  small  and  abundant  ones. 
The  object  of  the  5th.    experiment,    which  lasted  16  weeks,   was  to 
compare  the  values  of  tankage,  soybean  meal  and  linseed  oil  meal  as  sup- 
plements to  maize  (the  firs:  two  in  varying  quantities).     Light  lots  oi 
each  were  used,  the  average  weight,  of  the  pigs  being  144. 0  lb.     Those  fed 
a  ration  containing  10  %  of  tankage  showed  an  average  gain  of  36.2 
consumed  10.4  %  less  food  than  the  group  fed  maize  only.     Bettei   results 
were  obtained  with  10  %  of  tankage  than  with  5  or  20  %.     When  the  sup- 
plementary ration  was  increased  a  larger  quantity  was  required  to  replace 
1  unit  of  maize.     On  the  basis  of  equal  quantities  of  protein,  soybean  meal 
and  linseed  oil  meal  gave  better  results  than  tankage,  considering 
tent  in  nitrogen-free  substances.     Economical  gains  were  most    constan 
with  tankage.     At  the  outset  soybeans  gave  gains  with  the  smalles 
sumption  of  food,  but,    during  the  latter   pari    of  the   experiment, 
surpassed  bv  Unseed  oil  meal. 

In  the  6th.  experiment  a  lot  of  6  pigs  of  an    average  v  t-75 

lb.  was  fed  during  14  weeks  on  maize  and  tankage  in  self-feeders,  so  1 
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the  animals  could  eat  as  much  of  each  food  as  they  liked.  The  average 
daily  increase  in  weight  was  1.5  lb.  per  head,  with  a  consumption  of  3.89 
lb.  per  lb.  gain.  The  amount  of  tankage  consumed  increased  during  the 
first  three  weeks,  rising  from  14.6  to  19  %  of  the  ration,  and  then  decreased 
to  about  5.6  %  during  the  last  eight  weeks  of  the  experiment  The  average 
amount  consumed  throughout  the  experiment  was  12.4  parts  of  maize 
to  1  part  of  tankage. 

In  the  7th.  experiment,  which  lasted  10  weeks,  three  tests  were  made 
with  skim  milk  as  a  supplement  to  maize.  When  maize  and  skim  milk 
were  fed  ad  lib.  the  pigs  took  less  milk  as  they  grew  older.  More  skim  milk 
in  the  ration  lessened  its  value  as  a  substitute  for  maize.  As  compared 
with  tankage  as  a  supplement  to  maize  it  cost  less  per  lb.  of  gain,  although 
there  was  a  smaller  difference  during  the  second  half  of  the  experimental 
period  than  during  the  first. 

Five  lots  of  5  pigs,  of  an  average  weight  of  79  lb.,  were  used  during  the 
15  weeks  of  the  8th.  experiment  in  which  maize  and  skim  milk,  both  sepa- 
ra+e  and  mixed,  and  maize  and  tankage,  were  compared.  IVIaize  alone  and 
skim  milk  alone  gave  bad  results  as  compared  with  those  obtained  with 
i.he  two  foods  mixed.  Pigs  fed  skim  milk  only  made  fairl)'  good  gains  in 
live  weight,  but  did  not  fatten.  On  an  average  they  consumed  30.6  lb. 
of  skim  milk  each  daily  and  gained  slightly  more  than  1  lb.  daily.  In  a 
ration  of  skim  milk  and  maize  in  equal  parts,  compared  with  maize  alone 
3.37  lb.  of  the  first  replaced  1.37  lb.  of  the  second.  When  -kim  milk  was 
used  as  a  supplement  to  maize  a  smaller  quantity  of  nutritive  element 
was  required  per  lb.  of  gain  than  when  the  supplement  was  composed  of 
tankage,    but  the  gain  was  more  rapid  with  tankage. 

The  9th.  experiment  aimed  at  obtaining  new  data  on  the  use  of  differ- 
ent proportions  of  mai^e  and  skim  milk  for  fattening  pigs.  Seven  lots  of 
5  pigs  were  used,  five  of  which  received  maize  and  skim  milk  in  different 
proportions,  one  maize  only,  and  one  maize  and  tankage.  The  average  ini- 
tial weight  of  the  pigs  was  43.6  lb.  and  the  experiment  lasted  15  weeks. 
The  lot  fed  maize  only  did  very  badly  ;  the  daily  average  gain  was  0.35  lb. 
per  head,  with  a  consumption  of  6.85  lb.  per  lb.  gain.  The  lot  receiving 
maize  and  tankage  (in  the  ratio  of  9  : 1)  made  smaller  gains  chan  any  lot 
receiving  maize  and  skim  milk.  With  maize  and  skim  milk  in  equal  parts 
or  maize  and  tankage  in  the  ratio  of  9  :  1  a  smaller  amount  of  dry  matter 
was  required  to  produce  1  lb.  of  gain  with  skim  milk  than  with  tank. 
When  tin-  ratio  of  skim  milk  to  maize  exceeded  50  %  of  the  ration  its  sub- 
stitution value  decreased.  When  the  pigs  received  maize  and  skim  milk 
ad  hl>.  the  proportion  of  skim  milk  to  maize  increased  during  the  first  five 
weeks,  then  graduallj  decreased  from  the  7th  to  the  16th.  On  an  average 
the  pigs  ate  22,2  11).  of  skim  milk  per  day.  or  6.4  lb.  per  lb.  of  maize.  They 
-ained  weight  more  rapidly  than  those  pigs  receiving  less  milk,  and  the 
quantity  of  total  food  elements  required  per  unit  of  gain  was  smaller 

Conclusions  —  Further  experiments  are  necessary  to  determine 
tlu-  best  proportion  of  tankage  to  be  fed  to  pigs,  but  it  seems  that,  if  10  % 
is  given,  there  is  no  advantage  in  giving  a  larger  quantity  at  the  beginning 
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of  the  fattening  period  than  at  the  end;  when,  however,  only  5  \  ,,i 
tankage  is  given,  a  larger  quantity  should  be  supplied  at  the' outset.  Skim 
milk  is  a  more  profitable  maize  supplement  than  tankage,  especially  for 
young  pigs.  No  definite  maize  supplement  seems  the  best,  nor  does  there- 
appear  to  be  any  optimum  proportion  in  which  to  administer  it ;  the  choice 
of  both  depends  the  age  of  the  pig,  the  market  price  of  fat-hogs,  the  price 
of  maize,  and  the  availability  of  the  supplements. 

231  -  The  Artificial  Lighting  Of  Hm   H0US3S.  —  Elford,  F.  C,  in  The  Agricultural  Ga- 
zette of  Canada,  Vo..  V,  No.  11.  pp.  1045-1048  +  1  Fig.  Ottawa,  November,  1918. 

To  solve  the  much-discused  problem  of  the  usefulness  or  harmful- 
ness  of  artificial  light  in  hen  houses  the  Poultry  Division  of  the  Experiment 
Station  of  Ottawa  carried  out  experiments  during  che  winters  191 6-1 7  and 
1917-18  with  the  Barred  Rock  and  Leghorn  breeds.  Electric  lamps  were 
lit  in  the  hen  houses  from  6  a,  m.  till  daylight,  and  from  dusk  till  9  p.  m, 
In  the  houses  of  the  control  hens  no  light  was  lit. 

The  experimental  groups  produced  most  eggs  in  December  andjanuary , 
the  control  groups  in  March- April  for  the  Leghorn  breed,  and  in  January- 
February  for  the  Barred  Rock.  The  advantage  of  lighting  depends,  there- 
fore, on  the  object  in  view.  If  it  be  desired  to  have  eggs  at  the  beginning 
of  winter  to  sell  fresh  at  a  high  price,  lighting  is  an  advantage  ;  if  eggs 
for  hatching  are  desired  it  is  a  disadvantage.  The  difference  in  the  total 
number  of  eggs  laid  between  the  experimental  and  the  control  groups  was 
small  (in  all  2  470  and  2  242  eggs  respectively  from  November  to  April  by 
40  hens) .  Experimen  ts  on  the  effect  of  lighting  on  the  health  of  the  hens 
are  in  progress. 

232  -  Feeding  Fowls  with  Wheat  Treated  with  Copper  Mixture;  Experiments  in  New 
South  Wales,  Australia.  —  The  Agricultural  Gazette  of  New  South  Wales,   Vol.  XXIX. 

Pt.  0,  p.  667.  Sydney,  September,  191 8. 

As  farmers  do  not  always  sow  all  their  sulphate -treated  seed  it  is  of 
interest  to  know  whether  it  may  be  fed  safely  to  hens.  With  this  end  in 
view  the  ^Agricultural  Department  of  New  South  Wales  made  a  series  of 
experiments  at  Hawkes  Agricultural  College.  Twelve  Rhode  Island  Red 
hens  were  divided  into  three  lots,  each  receiving  their  normal  food  in  the 
morning.  In  the  evening  Dot  1  was  given  wheat  which  had  first  been 
soaked  in  a  1,5  %  copper  sulphate  solution,  then  in  lime  (according  to  the 
formula  proposed  by  the  Department  of  Agriculture),  Lot  2  wheat  soaked 
in  1.5  %  copper  sulphate  solution  only,  and  Lot  3  a  mixture  of  l .'..  wheat 
grain  and   %  maize. 

Results.  —  i)  The  treated  grain  was  always  eaten  immediately  by 
Lots  1  and  2  ;  2)  the  three  lots  ate  equal  amounts  of  grain  daily  ;  3)  from 
June  17,  1917,  to  February  28,  1918,  the  three  lots  produced  997,  976, 
and  939  eggs  respectively  ;  4)  the  eggs  were  normal  in  size,  shape  and 
appearance  ;  5)  the  health  of  the  hens  was  always  good  ;  no  change  was 
observed    in  the    excreta   as   a   result   of  the  continued   use  ..1   coppei 

sulphate. 

A  post  mortem  examination  was  made  of  some  of  t  he  hens  ol  the  firsl 
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two  lots.  Externally  there  were  no  signs  of  any  injurious  effect  exercised 
by  the  sulphate-treated  grain,  but  in  a  few  cases  there  was  a  marked  effect 
on  the  liver  and  a  slight  effect  on  the  intestines.  This  shows  that  the  con- 
tinued use  of  copper  sulphate,  even  in  small  quantities,  may  have  bad  re- 
sults ;  moreover  the  action  of  copper  sulphate  is  known  to  be  cumula- 
tive. 

Conclusions.  —  When  it  is  essential  to  avoid  all  waste,  sulphate- 
treated  grain  may  be  fed  to  hens  with  danger  on  condition  that  they  form 
small  part  of  the  ration  only  and  are  not  used  for  more  than  a  few  months. 

233  -The  Rousn  Duck;  its  Value  for  Crossing  Purposes.  —  Fauc  llon,  X., in  L'Acclima- 

\ation,  Journal  des  Eleieurs,  December  8,  pp.  388-390.  Paris,  1018. 

The  Rouen  duck  is  a  useful  breed,  prolific,  easy  to  raise,  and  much 
appreciated  everywhere.  It  resembles  exactly  its  ancestor,  the  wild  duck, 
except  that,  under  the  influence  of  domesticity  and  breeding,  it  has  increas- 
ed in  size  and  weight.  The  Rouen  duck  improved  by  selection  may  weigh 
as  much  as  9,9  lb.,  whereas  the  wild  duck  barely  weighs  3.3  lb.  The  laying 
capacity  of  the  Rouen  duck  is  also  five  times  that  of  the  wild  duck.  Rouen 
duck  breeding  has  always  been  an  excellent  investment ;  the  principal  mar- 
kets are  Duclair,  Gournayet  and  Dieppe. 

The  Duclair  duck  is  a  local  variety  of  the  Rouen  duck,  obtained  and 
selected  particularly  at  Duclair  (about  12  miles  from  Rouen).  The  Duclair 
duck,  massive  in  form  with  a  wing  stretch  of  3.4  ft.,  dark  plumage  and  flesh, 
is  prolific  and  matures  early.  Its  flesh  is  excellent  but  has  a  more  marked 
flavour  than  that  of  the  Rouen  duck  ;  this  phenomenon  is  always  found  in 
breeds  in  which  black  predominates  (Cayuga,  Labrador),  and  is  attributed 
to  "  melanism'  ',  i.  e.,  the  presence  of  a  large  quantity  of  pigment  in  the 
blood,  the  opposite  phenomenon,  "  albinism  "  (white  plumage  and  flesh) 
produces  the  contrary  effect.  The  Rouen  duck  has  a  most  favourable  in- 
fluence on  other  breeds  which  need  improving  in  view  of  production.  It 
is  largely  used  for  crossing  purposes  in  other  districts  ;  for  example,  in  the 
south-west,  crossing  the  Barbary  drake  with  the  Rouen  duck  has  given  the 
so-called  "  mulard"  or  "mulct"  duck,  heavy  large,  unprohfic,  but  with 
fine,  delicate  flesh,  strong  tendency  to  fatten,  and  very  large  liver,  used  in 
the  "  foie  gras'"  industry. 

Crossing  the  Rouen  duck  with  other  breeds,  such  as  the  Pekin  and  Ayles- 
bury, also  gi\es  excellent  results  — fine  flesh,  rapid  growth,  early  maturity, 
large  size,  and  strength.  Crossing  the  Aylesbury  with  the  Duclair  variety 
gives  the  same  results  but  yet  stronger  progeny.  The  production  of  the 
Rouen  duck  should  be  developed,  both  because  of  the  profit  to  be  derived 
from   it  and  its  usefulness  in  the  present  food  crisis. 

2 1 1      Si'kworm  Breeding  in  Morocco.  —  I,evrat  i>  .  in  Rapport  sui  it  M  u    „  si  ioioolt 

iu  Marc  d<  Comm&ri    i    Lyon,   Luboratoir*  d'itudes  dt  la  sole  de 

dessoiei    ■    I  pp.  iti       i  m  ■]>  -\-  I  I  Photographs.  Lyons,  iqt8. 

Since  [914  the  Administration  of  the  Protectorate  has  taken  steps  to 

revive  silkworm  breeding  by  making  several  n< w  mulberry  tree  plantations 
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and  organising  silkworm  breeding  in  the  Fez  district.  The  aim  of  the  first 
year  was  to  gain  experience  for  the  following  one;  880  lb,  of  cocoons  were 
obtained.  In  the  second  year  3  300  lb.  of  good  quality  cocoons  were  ob- 
tained. In  1916  (the  year  in  which  the  author  made  his  investigation 
journey  and  report),  as  a  result  of  pebrine  and  flacheric,  16  ounces  of  eggs 
divided  among  120  breeders,  gave  only  1793  lb.  of  cocoons.  Flacheric  may 
be  produced  accidentally  by  unfavourable  climatic  conditions  or  lack  of  hy- 
gienic care  during  breeding.  Pebrine,  on  the  contrary,  may  easily  be  avoid- 
ed by  the  use  of  eggs  guaranteed  to  be  healthy.  The  cocoons  obtained  in 
1916  were  used  in  the  spinning  bowls  set  up  in  the  Fez  fair  and  proved  very 
instructive  to  the  natives  who  also  received  lessons  in  silkworm  breeding 
and  the  silk  industry  by  means  of  cinematograph  films. 

The  mulberry  trees  are  scattered  about  the  gardens.  The  greatest 
development  of  silkworm  breeding  in  Morocco  was  from  the  10th  to  the 
13th  centuries,  but  it  disappeared  under  French  and  Italian  competition. 
The  Moroccan  silk  industry  could  not  resist  competition  because  it  retain- 
ed the  primitive  methods  of  silkworm  breeding,  and  it  died  out  completely 
in  the  19th  century  as  a  result  of  pebrine.  The  old  mulberry  trees  are  all 
that  remain  of  the  dead  industry.  Nevertheless  the  silk  industry  and  native 
spinning  survived  the  disappearance  of  the  breeding  industry  and,  at  the 
present  time,  over  400  spinning  looms  work  in  the  Fez  Medina  and  in  all 
the  other  towns    which  formerly   were  also  centres  of  silk  production. 

At  the  present  day  this  industry  is  dependent  on  foreign  countries, 
especially  France  and  Italy,  for  the  4  400  000  lb.  of  silk  it  requires.  Details 
are  given  of  the  imports  from  1910  to  191 5  showing,  among  other  things, 
the  preponderant  importance  of  French  products  in  these  imports. 

A  description  is  given  of  the  methods  used  in  the  Moroccan  industry. 
They  are  mostly  very  primitive,  but  the  workmen  are  skilful  and  often 
make  very  beautiful  materials.  In  the  author's  opinion  it  is  not  desirable 
in  the  interest  of  the  Moroccan  art  itself,  to  replace  the  hand  loom  by  the 
mechanical  loom,  as  it  is  too  early  for  such  a  change.  The  French  qbject 
should  be  the  development  of  silkworm  breeding.  From  this  point  of  view 
everything  remains  to  be  done,  from  the  planting  of  mulberries  to  the  pro- 
fessional instruction  of  the  natives.  To  this  end  the  support  of  the  public 
bodies  is  indispensable. 

First  of  all  the  most  favourable  district  for  silkworm  breeding  must  be 
chosen.     The  pure  air  and  moderate  heat  necessary  can  be  found  only 
the  mountains.     The  most  suitable  mountains  seem  to  be  those  i 
from  the  south  of    Fez  to  the  first  heights  of  the  Central  Atlas,   with 
frou  as  centre.     The  eggs  could  be  kept  in  the  neighbouring  high  mount 
during  winter.     Nurseries  of  the  different  varieties  1  1  mulberry  should  be 
formed,  and  the  trees  planted,  not  by  the  roads.de  where  the    dust 
tinually  settles  on  the  leaves,  but  in  the  fields,  in  well  spaced  rows  betwee 
which  other  crops  may  be  grown.     A  silkworm  breeding  station  mi 
established  which  will' produce  healthy  eggs,  distribute  them  amonj 
natives,  and  supervise  the  breeding  of  the  silkworms. 
technical  instruction  must  be  given  to  the  natives.    I ■«„  some 

[234] 


212  VARIOUS   ANIMALS 


vest  should  be  sold  locally  and,  after  the  chrysalids  have  been  smothered, 
exported  to  Marseilles. 

To  sum  up,  the  author  wishes  to  preserve  the  artistic,  domestic, 
and  pastoral  character  of  the  Moroccan  industry,  and  to  give  an  energetic 
start   to   silkworm   breeding   itself. 

235  -  An  Experimental  Study  of  Carrying  and  Cart-drawing  by  Dogs.  —  hachet 

'•ouplet,  L-,  in  the  Revue  Scientifique,  Year  CLVI,  No.  16,  pp.  492-406.  Paris,  iqt8. 

The  author  made  an  experimental  study  of  carrying  and  cart-drawing 
by  dogs,  and  collected  many  data  on  this  subject  which  have  enabled  him 
to  estimate  the  extent  to  which  dogs  may  humanely  and  practically  be 
utilised  for  these  purposes. 

i)  THE  RESPIRATORY  FUNCTIONS  OP  THE  DOG  AND  ITS    EQUIPMENT.   — 

According  to  most  workers  who  have  studied  the  subject,  the  most  logical 
way  to  harness  a  dog  is  to  harness  it  as  far  as  possible  like  a  horse.  This  is 
the  practice  which  has  always  been  followed  by  the  Belgians,  past  masters 
in  the  rational  utilisation  of  dogs  for  drawing  carts.  In  view  of  the  differ- 
ences between  the  physical  resistance  and  anatomy  of  dogs  and  horses  it 
is,  however,  necessaiy  to  modify  somewhat  the  system  of  harnessing  for 
horses  (collar  an  d  chest  strap) .  The  horse-collar  is  ill-adapted  to  the  dog  and 
soon  hurts  it  because  the  dog  has  not  the  marked  projection  towards  the 
lower  end  (excellent  support)  of  the  horse,  and  its  almost  horizontal  neck 
causes  the  collar  to  press  on  the  wind-pipe.  The  chest  strap  interferes  with 
the  respiration  of  the  dog  as,  when  breathing  in,  the  rise  of  the  lateral  walls 
of  the  chest  is  prevented  by  the  tension  of  the  strap  during  motion.  The 
ribs  of  the  dog  must,  therefore,  be  protected,  and  various  contrivances  have 
been  devised  to  this  purpose  —  a  chest  strap  with  a  metal  frame,  padded  in- 
side, a  belt  with  a  small  hoop  placed  across  the  dog's  shoulders  to  separate 
the  reins,  a  belt  strapped  to  each  end  of  a  metal  hoop  placed  over  the  dog 
and  very  similar  to  that  of  a  Russian  "  troika  ". 

2)  The  movement  op  the  dog,  the  shafts  and  pole.  —  While  walk- 
ing the  movements  of  the  dog  are  what  Darwin  has  called  "  flexuous  ";  to 
this  "undulating  "tendency  is  added  that  of  "crossing"  (i.  e.  the  foot-prints 
of  the  back  limbs  are  not  on  the  same  lines  as  that  of  the  fore  ones),  so  that 
the  parallel  lines  of  the  shafts  hinder  the  dog  very  much.  This  may  be  re- 
medied by  tying  the  dog,  under  the  cart,  to  the  axle-tree,  as  is  done  in  Bel- 
gium and  Germany,  but  this  has  the  disadvantage  of  preventing  the  ani- 
mal from  properly  guiding  the  cart.  Another,  more  suitable,  arrangement 
is  that  of  the  jointed  pole,  a  steel  tube  or  wooden  pole  passing  over  the  dog's 
back  and  attached  by  the  end  to  the  upper  part  of  the  rigid  chest  strap 
descrbed  above  ;  the  double  jo'nt  allows  the  chest-strap,  and  consequently, 
the  dog's  body,  to  move  vert'cally  and  horizontally.  This  arrangement 
removes  all  the  disadvantages  mentioned  and  gives  the  animal  the  greatest 
possible  freedom  of  movement.     Dogs  so  harnessed  do  excellent  work. 

3)  The  WITHERS  and  foot  of  the  dog.  —  The  shoulder  resistance  is 
sufficient  to  allow  drawing,  i.  e.,  the  withers  are  strong  enough  to  pull  a 
carriage  or  bear  a  pack  saddle.     Numerous  tests  have  shown  that  two  dogs 
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with  pack  saddles  can  carry  a  man  weighing  165  lb.  several  hundred  yards 
(maximum  effort).  The  joints  of  the  dog,  a  digitigrade  runner,  move 
almost  exclusively  in  lines  parallel  to  the  direction  in  which  it  is  going,  so 
that  sprains  are  very  rare,  indeed  practically  never  occur.  The  elastic  balls 
under  the  foot  resist,  in  dogs  covering  long  distances,  even  on  pebbles.  To 
harden  the  underneath  of  the  paw,  an  ointment  of  soot  and  tallow  is  ex- 
cellent. 

4)  Training,  guiding  work.  —  Advice  is  given  on  the  training  and 
guiding  of  dogs.  They  may  be  lead  by  an  ordinary  collar  with  rings  on  either 
side  to  which  the  reins  are  fixe'd.  Guiding  with  a  stick  only  also  gives  ex- 
cellent results.  The  minimum  height  of  a  draught  dog  must  be  1.8  ft.  The 
amount  of  work  a  dog  can  do  depends  more  on  its  energy  than  its  size  as 
it  pulls  more  especially  by  gathering  together  and  then  stretching  its  limbs. 
Without  considering  the  obvious  exaggerations  on  the  amount  of  work  a 
dog  can  do,  it  may  be  said  that  an  average  animal  can  pull  at  a  rate  of  3.6 
miles  an  hour,  including  stops,  a  useful  load  of  130  lb.  on  a  cart  of  the  same 
weight  over  a  distance  of  from  25  to  36  miles  if  necessary.  In  this  case 
the  dog  itself  might  weigh  only  88  to  no  lb.  Very  good  work  may  be 
done  with  2  or  3  dogs  harnessed  to  one  cart ;  in  this  case  the  rule  of  the  de- 
struction of  strength  when  animals  work  together  is  observed.  One  dog 
alone  gives  a  work  of  no  lb.,  two  dogs  harnessed  together  a  work  of  215  lb., 
and  three  dogs  together,  a  work  of  264  lb.  A  rest  of  2  to  4  minutes  every 
half  hour  is  sufficient  but  indispensable.  The  minimum  ration  for  a  dog 
working  several  hours  a  day  is  450  gm.  of  meat  and  1  kg.  of  bread. 

5)  Pack  saddle  dogs.  —  A  rational  pack-saddle  system  is  described. 
The  saddle,  on  which  the  pack  is  fixed  is  well  strapped  on.  To  prevent  over- 
tight  strapping,  thus  crushing  the  animal's  sides,  a  light  aluminium  frame 
is  advisable,  arranged  in  a  similar  way  to  the  chest-band  described,  and  being 
held  in  place,  without  moving,  by  its  shape.  Although  some  mastiffs  and 
other  dogs  can  carry  as  much  as  44  lb.,  the  average  weight  allowing  rapid 
movement  is  22  to  33  lb.  A  double  pack  saddle  is  also  used.  The  author 
believes  the  dog  will  be  used  increasingly  as  a  draught  and  pack  animal  and 
that  its  value  as  such  is  not  to  be  despised. 

236  -  The  Sheep-killing  Dog  in  the  United  States.  —  Wilson,  j.  F.,  in  the  U.  S.  Depart- 
ment of  Agriculture,  Fartn;rs'  BulletinTXo.  915.  Washington,  February,  1915. 
The  total  annual  loss  of  sheep   killed  by  dogs  on  the  farms  of  the 
western  states  is  107  760  head,  or  1  %  of  the  total  number  of  sheep  m  these 
states,  thus  decreasing  appreciably  the  possible  profits  and  hindering  the 
full  development  of  sheep  rearing. 

The  replies  received  by  the  Department  of  Agriculture  from  its  crop 
correspondents  show  that  the  present  number  of  sheep  in  the  states 
consideration  could  be  increased  by  150  %  without  decreasing  the 
of  other  animals.     These  replies  also  show  that  sheep-breeding  is  consid 
ered  very  profitable,  but  that  the  dogs  arc  the  chief  obstacle-  to  its  de^ 
ment.     To  remedy  this  the  author  recommends  a  higher  tax  on  d< 
as  to  reduce  the  number  of  superfluous  ones,  and  the  adoption  of  t 

[ 


214 


AGRICULTURAL    MACHINERY    AND    IMPLEMENTS 


laws  against  an  excessive  number  of  dogs.  The  outline  of  such  a  law  is 
given  ;  it  aims  at  taxing  dogs,  identifying  those  for  which  licenses  have 
been  paid,  the  control  of  sheep-killing  dogs,  and  making  th«  shepherds 
financially  responsible  for  such  losses. 

A  description  is  given  of  a  metal  fence  suitable  for  enclosing  sheep- 
runs  through  which  dogs  cannot  pass.  This  fencing  was  tested  by  the 
U.  S.  Forest  Service  and  found  impenetrable  by  sheep  dogs  and  coyotes. 

An  appendice  contains  a  summary  of  the  laws  against  dogs  in  the 
different  states  and,  in  full,  those  of  Pennsylvania  and  West  Virginia,  as 
examples  of  modern  laws  affording  efficient  protection  to  owners  of  flocks. 

FARM  ENGINEERING. 
237  -  Tractor  Schools  Organised  by  the  "  J.  I.  Case  Threshing  Machine  Co. ",  in  the 

U.  S.  A.  —  Farm  Implement  News,  Vol.  XXXIX.  No.  44.  v.  15.  Chicasro,  October  31,  1918. 

The  "  J.  I.  Case  T.  M.  Co  ",  of  Racine  (Wisconsin),  has  announced 
its  seventh  annual  tractor  course.  The  courses,  absolutely  free  to  all 
farmeis  and  operators,  are  conducted  in  all  parts  of  the  United  States  and 
Canada  and  last,  a  week.  The  work  is  divided  into  3  branches  :  — 
1)  lecture  and  introduction  ;  2)  repair  and  shop  work ;  3)  tractor 
operation  and  work  on  tractors. 

Syllabus  of  the  course.  —  Motor  :  its  principle,  operation  and 
adjustments  ;  general  troubles  ;  loss  of  power  ;  how  to  grind  and  reset 
valves ;  fitting  pistons  and  lings  ;  adjusting  bearings ;  timing  of  valves  and 
ignition  ;  lubricating. 

Ignition  systems  :  the  different  types  and  their  principle  ;  how  to  de- 
tect and  remedy  ignition  trouble  ;  adjustment  and  care  of  ignition  system. 

Fuels  and  carburetion  :  fuels,  their  comparison  and  use;  carburettor 
trouble  ;  adjustment  of  carburettor  ;  kerosene  and  its  use. 

Lubrication  and  lubricants  :  oils  and  greases  and  their  proper  use ; 
oiling  systems,  adjustment  and  care. 

Cooling  system  :  cooling  system  explained,  its  proper  use  and  care. 

Tractor  chassis :  trucks  and  frame  ;  transmission  and  gears  ;  adjust- 
ment, overhauling  and  geneial  care  of  tractor. 

Tractor  operation :  starting  motor  and  handling  tractor ;  general 
operalive   subjects. 

Tractor  work  :  use  of  tractors  for  various  operations  ;  traction  work  ; 
belt  work  ;  propel  use  of  tractor. 

i  in  plane  ills  •  hitching  of  ploughs  and  farm  implements  ;  draft  of 
various   implements  ,   care   and    operation   of   farm   implements. 

-•38  -  Powor  Farming  Tests  Organised  by  the  **  Chambre  Syndicale  des  Constructeurs 
de  Machines  Agricoles  de  France",  at  La  Verri6re.—  1.  Van  Zi  lpei  b,  in  the  Bulle- 
tin  1/  la  Chambre  Syndicale  des  Constructeurs  i/<-  Machines    I  \ricoles,  No,  7.  pp. 
.i7'sv'->".     1*.  iris.   Octob  1,    1918.   --II     Ki  .oi:r.MVNN\   II.,  in   the    Bulletin  de   In  So$i 
'i'l                     <%t  pour  I' Industrie    Nationale,  Veai  OXVll.  Vol.  CXXX,  No    5,  pp.    : > » 1  - 
»5  +  3  Fig  .    itemb .  ■,  Octob  '       '.         rc,  P.,  in  the  Bulletin  de  la 
Wide  France,  Revue  a             mensuclle,  pp  ["able.    Paris, 
:  1 

I.  —  M.  Van  /.rui.u:,  in  reporting  on  the  trials  organised  by  the 
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"  Chambre  Syndicate  des  Constiucteurs  de  Machines  Agricoles  de  France  " 
at  La  Verriere  (Seine-et-Oise,  France),  says  that  he  has  not  observed 
anything  that  might  constitute  a  striking  novelty  in  the  motorculture  in- 
dustry. 

The  following  machines  (i)  were  admitted  to  the  trials  :  —  i)  Tou- 
rand-Latil  motor-plough  [30  H.P. ;  weight  0  380  lb. ;  plough,  3-5  furrows] 
—  2)  Case  tractor  [a)  18  H.P. ;  weight,  4  900  lb. ;  3-furrow  plough  —  b) 
25  H.P. ;  weight,  10  780  lb. ;  4-furrow  plough]  —  3)  light  De  Mesmay 
tractor  [15  H.  P. ;  weight,  4  180  lb. ;  plough]  —  4)  Mogul  tractor  [20  H.  P. ; 
weight,  6  490  lb.  ;  3-furrow  plough]  —  5)  Titan  tractor  [20  H.P. ;  weight, 
6  490  lb.  ;  3-furrow  plough]  —  6)  Beemann  tractor  [4  H.  P. ;  weight,  627 
lb.  ;  various  implements]  —  7)  de  Dion-Bouton  windlass  ploughs  [a) 
40-50  H.  P. ;  weight,  14  740  lb. ;  balance  plough  ;  b)  25-35  H.  P.  ;  weight, 
1  760  lb.  ;  cultivator]  — 9)  Mistral  tractor  [20  H.P.  ;  weight  not  given  ; 
plough]  —  10)  Happy-Farmer  tractor  (16  H  P. ;  weight,  4  730  lb.  ;  2- 
fuirow  plough]  —  11)  Ar-Denn  tractor  [by  H.  Bauchet,  at  Sens,  Yonne, 
France;  45  H.  P. ;  weight  77001b.;  3-furrow  plough] — 12)  Sandusky 
tractor  (25  H.P. ;  weight,  4  070  lb.  ;  plough]  —  13)  Filtz  haulage-tractor 
[32  H.  P.  ;  weight,  4  180  lb.  ;  balance  plough]  -  14)  "  Motoculteur  " 
[of  the  "  Motoculture  Francaise  "  Co.,  of  Paris ;  type  A  ;  30  H.P.  :  weight, 
4  400  lb.  ,  with  rotary  apparatus  or  digger  and  gang]  —  15)  Doisy  wind- 
lass-tractor [25  H.P.  ;  weight,  7  040  lb.  ;  5-furrow  turnurest  plough]  — 
16)  Seundesou  Universal  tractor  [25  H.  P.  ;  weight,  6  564  lb. ;  3-furrow 
plough].  (Be  ides  these  tractors  M.  P.  DECLERE  also  mentions  the  "Aurore  " 
tractor  of  NeuER?>urg  &  Sons,  3,  Rue  de  la  Boetie,  Paiis;  14  H.  P. ; 
weight,  3  960  lb. ;  2-furrow  plough).  The  Universal,  De  Mesmay,  Filtz  haul- 
age-tractor., de  Dion-Bouton  ploughing  windlass,  Doizv  windlass  tractor, 
TouranD'Latil  motor  plough  compare  favourably  with  those  machines 
not  made  in  France.  They  are  carefully  and  strongly  made  and  work 
smoothly.  The  "  Motoculteur  "  does  a  new  kind  of  work,  reducing  the 
arable  layer  completely  to  a  uniform  fine  tilth.  The  working  of  the  tractor  • 
that  took  part  generally  left  a  good  impression.  Those  tractors  that  the 
author  saw  working  all  pulled  plough:.,  brabant,  gang  and  balance  ploughs 
of  wellknown  types,  some  in  stubble,  others  in  fields  that  had  been 
ploughed  shallowly  ;  others  worked  in  clover  fields  or  artificial  meadows. 

II.  —  M.   Ringelmann  describes  the  De  Dion-Bouton  ploughing 
windlass  as  follows  :  —  2  windlasses,  as  in  the  big  steam  machines,  haul 
a  balance  plough  with  a  cable  ;  each  motor  windlass  is  driven  by  a  4 
cylinder  motor,  of  125  mm.  bore  and  150  mm.  stroke,  developing  50  H. 
at  1  000  to  1  200  revolutions.     The  front  wheels  arc  1  met  re  in  diami 
with  a  tyre  20  cm.  broad  ;  the  rear  wheels  are  i.|<>  metres  in  diametei  with 
a  tyre  25  cm.  broad.  The  cable,  winding  on  the  windlass  w  hose  honxonti 
axis  is  perpendicular  to  the  shaft,  has  a  speed  of  ;;  7""  to  4  500  metres 


(1)  The  notes  iu  square  brackets  arc  taken  from  tfa.   tab  e  drawn  up  by  M    P    U  ' 
(Ed.) 
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per  hour  ;  the  average  pull  is  3  200  kg.     The  cable  is  500  metres  long  and 
15  mm.  in  diameter  ;  its  breaking  strain  point  is  12  000  kg. 

Each  windlass  weighs  6  000  kg.  On  the  road  it  runs  at  3  000  and  7  000 
metres  per  hour  reducing  to  1  400  metres  in  the  field.  The  minimum 
turning  radius  is  7  metres.  A  de  Dion-Bouton  windlass  is  shown  in  the 
appended  figure.  The  35  H.  P  windlass  is  built  on  the  same  model  as  the 
50  H.  P.  one  —  4-cylinder  engine,  of  100  mm.  bore  and  140  mm.  stroke; 
1  000  to  1  200  revolutions  per  minute  ;  front  wheels,  90  cm.  in  diameter 
with  20  cm.  tyres  ;  rear  wheels,  1.20  metres  in  diameter  with  20  cm.  tyres  ; 
cable  :  diameter,  13  mm.  ;  length,  400  metres  ;  resistance  to  breaking, 
9  000  kg.  ;  speed,  3  700  to  4  500  metres  per  hour  ;  average  pull,  2  000  kg. 


De  Dion  Bouton  Windlass. 


On  the  road  the  speed  varies  from  3  000  to  5  000  metres  per  hour  ;  in  the 
field,  by  changing  the  chain  pinion,  the  speed  can  be  reduced  to  2  000  or 
3  000  metres  per  hour.     The  minimum  turning  radius  is  7  metres. 

The  other  machines  have  been  described  previously  by  the  author 
and  nearly  nil  have  been  noticed  in  the  Bulletin. 

III.  —  According  to  M.  P.  LECLERC,  the  trials  at  La  Verriere  mark 
an  impoitant  stage  in  the  history  of  power  farming  and  the  progress  made 
since  the  trials  at  Grigny  (France),  in  1917,  is  considerable.  Besides  foreign 
made  machines,  a  large  number  of  machines  made  by  the  big  French 
firms  were  shown  at  La  Verriere.  The  ground  at  La  Verriere  was  suited 
to  the  working  of  the  machines:  fairly  level,  of  perfectly  even  character 
without  any  stones  or  obstacles,  sufficiently  damp  to  work  easily,  and  not 
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go  damp  as  to  hinder  the  progress  of  the  machines  ;  there  were  long  strips 
of  land  so  that  frequent  turning  was  avoided. 

While  reserving  judgment  on  the  principle  of  the  rotary  apparatuses 
owing  to  the  lack  of  sufficient  experience,  it  may  be  said  that,  on  the  whole! 
the  machines  shown  at  I,a  Verriere  will  probably  be  of  good  service  to  farmers! 

All  the  machines  seen  at  la  Varriere  had  explosion  motors,  mostly 
vertical  and  multi-cylindered  and  running  at  from  I  ooo  to  i  200  revolu- 
tions. Save  a  very  few  exceptions,  the  H.P.  of  the  motors  varied  from 
20  to  40,  and  the  weights  were  under  6  600  lb  (save  for  the  windlasses). 

The  use  of  suspension  springs  is  becoming  more  and  more  frequent ; 
there  is  a  tendency  to  abandon  3-wheeled  for  4-wheeled  machines,  with 
triangular  suspension. 

Although  at  first  sight  it  seems  easy  to  attach  an  implement  to  a  trac- 
tor, it  is  not  so  in  fact  and  regarding  this  the  author  points  out  the  error 
in  those  attachment  devices  that  form  a  rigid  whole  of  both  tractor  and  im- 
plement as  well  as  those  that  leave  too  little  space  between  them,  owing 
to  which  the  tractor  tends  to  steer  badly. 

The  difficulty  is  in  not  only  knowing  the  work  to  be  carried  out  but 
also  in  arranging  the  machines  in  such  a  way  that  the  work  can  be  done 
under  the  varying  conditions  of  soil  and  weather  that  may  be  met  with. 
For  the  author,  there  are  not  2  well-defined  problems  that  are  placed  to- 
gether, one  mechanical  and  the  other  agricultural,  but  simply  a  single  pro- 
blem of  very  complex  "  agro-mechanics"  that  constantly  varies  according 
to  the  weather,  the  nature  and  configuration  of  the  soil,  etc.,  a  problem 
capable  of  several  solutions,  each  of  which  is  only  of  value  between  certain 
fixed  limits. 

The  appreciation  of  the  arrangements  as  a  whole  and  in  detail  that 
should  be  adopted  in  order  to  correspond  to  fixed  conditions  of  use  that 
vary  for  the  same  farm,  the  same  field,  is  particularly  difficult,  for  it  is 
influenced  simultaneously  by  agricultural  and  mechanical  factors.  The 
f aimer  indicates  the  agricultural  factors,  the  mechanic  indicates  the  me- 
chanical factors,  but  the  two  must  be  embodied  in  one  person  so  as  to  take 
the  two  categories  of  factors  simultaneously  into  account. 

Makers  who  are  for  the  first  time  turning  their  attention  to  power 
farming  must  consider  this  situation  carefully  and  not  imagine  that  it 
suffices  to  produce  a  machine  well  conceived  from  the  mechanical  stand- 
point in  order  to  have  a  rapid  sale  of  large  numbers. 

The  field  of  action  in  power  farming  is  very  vast  ;  everywhere  hand- 
labour  has  to  be  replaced  by  power  farming  machines  with  the  slightest 
possible  delay. 

239  -Traction  wiith  "Poor  Gas".  —  de  Mongolfier,  l.,  in  La  Techniqu*  Mod 
Year  X,No.  0,  pp.  434-426  +  i  Fies.  Paris,  September,  1918. 
To  remedy  the  lack  of  carburants  for  road  haulage,  lighting  gas  was 
used  in  England  (i),  stored  in  flexible  balloons  or  compressed  in   rigid 
tubes.     In  Holland  (2)  hydrogen  was  used  and,  in  Switzerland,  synl  hel  ic 

(1)  Seei?.,  June,  191S,  No.  680  — (2)  See  R.,May,  1918,  No.  565.  [Ed.). 
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alcohol  obtained  from  calcium  carbide  (which  is  cheaper  than  alcohol 
obtained  by  fermentation  but  is  still  a  costly  carburant).  At  present 
there  is  a  shortage  of  carburants  like  paraffin  and  the  heavy  oils,  and  so 
gas  offers  the  best  possibility  of  success  for  hauling  heavy  loads.  For 
passenger  cars,  petrol  will  long  remain  the  most  suitable  carburant.  The 
application  of  "  poor  gas  "  to  the  automobile  consists  in  adding  a  light  and 
small  gas  producer  to  the  frame  so  as  to  replace  the  balloon  or  reservoir  of 
compressed  lighting  gas  ;  only  the  same  engine  cannot  be  used  unless  im- 
portant changes  are  made  in  it.  "  Poor  gas  "  engines  require  a  special 
compression  and  distribution,  which  are  difficulties  that  are  compensated 
by  considerable  economy  in  consumption  as  shown  by  road  trials  carried 
out  by  a  motor  lorry  running  on  poor  gas  (economy  of  80  %  ad  valorem  in 
comparison  with  petrol  engines). 

To  adapt  poor  gas  to  motor  traction,  the  engine  must  be  neither  too 
heavy,  nor  too  bulky.  To  attain  this:  small  engines  have  been  built  weigh- 
ing only  450  kg.,  running  at  about  1  000  revolutions,  of  135  mm.  bore  and 
170  mm.  stroke,  which,  with  4  cylinders,  develop  about  40  H.P. 

The  compression  is  10  or  12  kg.,  instead  of  the  4  or  4.5  kg.  in  petrol 
engines.  The  chief  difficulty  is  to  find  a  light  motor,  not  bulky,  and  pro- 
ducing a  clean  gas  after  passing  it  through  a  scrubber  and  washer.  Those 
poor  gas  lorries  that  are  now  working  have  a  gas  producer  fed  exclusively 
with  wood  charcoal  ;  the  anthracite  gas  producers  did  not  give  such  good 
results,  as  the  gas  produced  contained  more  tar  and  other  impurities  than 
that  obtained  with  wood  and  wood  charcoal  producers.  The  thermal 
yield  of  the  poor-gas  engines  is  double  that  of  the  steam  engine.  Poor- 
gas  offers  uncontestable  advantages  over  steam,  petrol  and  paraffin  for 
powers  ranging  between  20  to  100  H.P.  For  power  farming,  poor-gas 
traction  would  give  an  enormous  economy.  The  author's  study  contains 
several  figures,  including  one  of  a  poor-gas  motor  lorry  and  one  of  a  poor- 
gas  electro-generator  plant  of  40  H.P. 

240  -  The  Estimation  of  the  Work  of  a  Power  Farming  Machine.  —  Ringeuunn,  m ., 

in  the  Bulletin  de  la  Societe  d' Encouragement  pour  V Industrie  Nationals,  War  LXV11, 
Vol.  CXXX,  No.  s.  PP-  281-283.     Paris,  S  ptember-October,  1918. 

The  author  gives  an  approximate  solution  of  the  following  problem  : 
—  When  the  test  of  a  power-farming  machine  lasts  10  to  30  minutes,  how 
can  the  work  that  can  be  carried  out  under  practical  conditions  be  estimated, 
only  considering  the  measure  relating  to  the  speed  during  the  work  ? 

Let  /  be  the  width  worked  by  the  machine  in  metres,  c  the  distance 
travelled  in  metres  per  hour  while  the  machine  is  working  (ploughing,  etc.). 

If  there  were  no  time  lost  the  surface  $  worked  per  hour  would  be, 
in  sq.  metres,  egual  to  Ic.  But,  given  that  about  the  same  time  is  lost  in 
turning,  the  product  Ic  should  be  multiplied  by  a  first  reduction  coeffi- 
cient m  varying  from  0.86  to  0.77  for  an  average  furrow  length  of  150 
metres;  this  coefficient  diminishes  with  the  speed  of  progression.  The 
actual  work  per  hour  is  only  50  minutes,  owing  to  various  stoppages  in  prac- 
tice, lubricating,   inspecting   the   machinery,  which   requires   a  second  re- 
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duction  coefficient  of  0.83,  so  that,  if  K  be  the  final  coefficient,  the  following 
table  will  be  obtained,  K  varying  with  the  speed  forward  during  the  work : 


Speed  forward  (in  metres) 
during  work 

Coefficients 

per  second 

per  hour 

m 

K 

0.80 

2880 

0.86 

0.71 

O.90 

3240 

O.85 

O.70 

I. OO 

3600 

O.83 

".'  Q 

I. IO 

3960 

O.82        • 

0.68 

I.20 

4  320 

0.8 1 

0.07 

I.30 

4  680 

0.79 

0.66 

I.40 

5040 

O.78 

0.6.5 

I.50 

5  400 

.   0.77 

0.64 

To  sum  up,  the  surface  S  on  which  one  can  reckon  in  current  practice 
is  given  by  the  formula  S  =  Klc,  where  K  is  the  coefficient,  shown  in  the 
above  table,  corresponding  to  the  distance  c  travelled  per  hour  in  metres 
while  the  machine  is  working  during  the  test.  Thus,  in  a  trial,  it  was  found 
that,  with  a  width  I  of  0.90  metres,  the  machine  moves  along  the  furrow 
at  a  speed  c  of  3  240  metres  per  hour,  and  the  cultivated  surface  S  on  which 
one   can    reckon  will   be  S  =  0.70  X  0.90  X  3  240  =  2  041.2  sq.  metres. 

The  previous  table  of  the  coefficients  K  can  only  be  used  for  approxi- 
mate calculation.  If  more  accuracy  is  desired,  a  special  calculation  must 
be  made  for  each  case  under  consideration,  while  taking  into  account  the 
furrow  length  and  the  average  time  required  for  turning. 

In  the  case  of  vines  or  hoeing  drilled  crops,  the  uncultivated  portions 
and  the  time  required  for  turning  must  be  taken  into  account.  The  for- 
mula S  =  Klc  may  be  used  on  adding  to  /  the  corresponding  portion  a 
of  the  uncultivated  portion,  that  is,  I  +  a  if  the  space  between  the  drills 

is  worked  in  a  single  turn,  or,  again  I  +  -|-if  the  space  between  the  drills 
requires  two  turns  to  cultivate  it.  This  is  equivalent  to  substituting  for  / 
of  the  formula  the  width  E  between  the  vines  (in  metres),  if  the  space  be- 
tween the  lines  is  worked  in  a  single  turn,  or  '  and  '  if  it  is  cultivated 
in  2  or  3  turns  respectively. 

241  -  The  Hollis  Tractor.  —  Ring elmann,  m.  in  the  Bulletin  d<  la  So 
ment  pour  i 'Industrie  National;,  Year  CXVII,  Vol.  CXXX,  No.  s.  pp.  - 
Paris,  September-October.  tot  8. 

Description  of  the  Hollis  tractor  made  by  the  Hon. is  Co.,oi  Pitts 
burg,  Pennsylvania,  U.  S.  A.,  and  shown   in   the  appended  figure. 
4-cylinder  motor,  developing  25  H.  P.,  is  placed  in  front  undei  the  bonnet 
a,  and  the  cooling  system  has  a  capacity  oi  113  litres.  The  2  driving  wn< 
are  in  front  and  can  turn  in  a  horizontal  plane  around  the  vertical  ax 

[S4«-*4l] 
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These  2  wheels,  of  about  68  cm.  in  diameter  and  20  cm.  in  tyre  width,  are 
very  close  to  one  another,  which  has  enabled  the  differential  to  be  elimina- 
ted ;  the  distance  from  hub  to  hub  is  55  cm.  All  the  gears  run  in  oil 
baths  in  gear  boxes.  The  3  speeds,  forward  and  reverse,  are  of  2  800,  4  000 
and  1 1  200  metres  per  hour.  The  rear,  weight-carrying  wheels  b  are  about 
85  cm.  in  diameter  ;  the  wheel  base  is  1.85  metres;  the  chassis  is  only  60 


Hollis  tractor. 


cm.  wide.  The  outside  measurements  are:  —  length,  3.45'metres ;  dis 
tancefrom  front  to  the  axis  y,  about  1.20  metres;  total  weight,  1 135  kg. 
On  account  of  the  arrangement  of  the  driving  wheels,  whose  axle  can 
turn  horizontally  through  2  right  angles,  the  machine  can  move  backwards 
or  forwards,  while  it  can  turn  in  a  radius  of  1.35  metres.  This  tractor  is 
mounted  on  springs,  with  a  view  to  hauling  on  the  road. 

242  -  The  Mechanical  Cultivation  of  Vines  with  a  10-20  H.  P.  Mogul  Tractor.  —  1. 

C.ullault,  A., in  LeProgres  Agricole  et  Viticolc,  Year  XXXV,  Nos.  36  and  31,  pp.  607-611, 

iio-iii  -f-  4  Figs.  Montpellier,   June  30  and   August  4,  1908.  —  II.  Rixgklmann,  M., 

in  the   Bulletin  de  laSocietc  d' Encouragement  pour  I' Industrie  Nationals,  Year  CXVII, 

Vol  CXXX  No.  5,  pp.  271-278  4-  3  Figs.  Paris,  September-October,  1918. 

M.  Caillault,  a  vine-grower  of  Champigny-le-Sec  (Vieiine,  France)  has 

bought  a  10-20  H.  P.  Mogul  tractor  for  use  with  his  vines  and  cereal  crops. 

He  found  that  the  tractor,  with  2  men  and  a  3-furrow  plough,  did  as  much 

work  as  5  teams  and  5  drivers  in  the  same  time. 

The  vineyard  is  on  a  slightly  sloping  hillside  (60  cm.  per  100  metres) ; 
the  lines  are  2  metres  apart  and  250  metres  long,  with  a  road  at  each  end. 
The  vines,  pruned  on  the  double  Guyot  method  are  trained  on  two  iron 
wires,  one  30  cm.,  the  other  60  cm.,  above  the  ground,  supported  by  wooden 
posts  over  an  area  of  1  hectare  and  on  iron  posts  over  5  hectares  ;  one  hec- 
tare has  neither  wire  nor  posts.  The  vines,  from  5  to  25  years  old,  have  some 
branches  that  droop  irregularly  on  the  two  sides.  The  Mogul  tractor  is 
1.43  metres  broad  between  the  external  rim  of  one  wheel  to  the  other,  leav- 
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ing  a  play  of  28  cm.  between  each  wheel  and  the  axis  of  the  line  of  the 
plants,  which  is  sufficient;  a  momentary  deviation  of  10  to  15  cm.  of  the  front 
wheels  of  the  tractor  only  causes  the  driving  wheels  to  move  5  cm.  out 
of  line,  without  affecting  the  plough. 


Fig.  1. — Mounting  of  the  Caiixault  guide  on  the  20H.P.  Mogul  tractor  for  working 
among  vines  (front  view). 


M.  Caillault  has  furnished  the  tractor  with  a  guide  so  as  to  keep  it 
in  a  straight  line.  This  guide  is  fixed  on  the  front  A  (see  Fig.  1)  of  the  trac- 
tor and  parallel  to  the  axle  x  of  the  steering  wheels  d,  d' ;  the  driving  wheels 
project  at  m  and  m' .  The  guide  consists  in  a  plank  ab,  2.10  metres  long  and 
with  a  section  of  5  X  3  cm.  ;  its  centre  coincides  with  the  axis  0  y  of  the 
tractor;  atjy'  andy",  at  the  distance!- from  the  vines(2  metres),  w  host'  wires 
are  shown  at  /,  2  willow  sticks  y'  andy,  the  bottom  of  which  are  kept  5  cm. 
above  the  posts,  are  fixed  by  2  bolted  plates  of  wood.  I  taring  the  \\  ork, 
the  mechanic  only  watches  one  of  the  sticks,  which  should  be  above  the 
iron  wire  or  the  line  of  plants.  For  cultivating  vines,  M.  C.vn.r  ui.r  has 
made  a  vineyard  plough,  the  principle  of  which  is  shown  in  l'i  The 

ploughs  a-b-c-d-e  are  mounted  on  a  single  wooden  frame  :  the  front  plough 
c  only  has  the  share,  the  mould  board  having  been  removed  :  the  ploughs 
a-b  and  d-e  turn  the  soil  on  the  side  of  the  axis  fy  of  the  space  bet  wren  the 
vines  ;  each  plough,  whose  share  works  a  width  of  28  cm.,  is  preceded  by 
a  circular  coulter,  shown  diagrammatically  at  n  and  regulated  t<>  1  depth 
of  7  or  8  cm.     The  width  worked  is  1.40  metres. 

»^1 
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As  regards  the  work  done,  some  indications  given  by  M.  Caillault 
(whose  friends  had  declared  that  a  Mogul  tractor  would  not  pass  among 
vines)  are  quoted  below  :  — on  slow  speed,  he  ploughed  16  rows  in  2  hours 
on  April  20,  1918  ;  on  the  23rd.,  he  only  ploughed  34  rows  in  5  hours  at 
high  speed,  because  heavy  rain,  having  soaked  the  soil,  had  obliged  him 
to  stop  3  or  4  times  to  clear  the  plough.     In  April,  2.5  hectares  were  worked 


I'ig.  2.  —  Principle  of  the  C  aii.i.ailt  vineyard  plough. 

with  a  cost  for  petrol,  paraffin,  oil,  grease,  for  ploughing  10  cm.  deep  of 
20.20  francs  per  hectare. 

In  June  he  cultivated  4  hectares  of  vines  in  8  hours,  with  a  consumption 
costing  not  more  than  16.35  francs  per  hectare.  This  consumption  in- 
cludes 1.75  litres  of  paraffin  burnt  per  kilometre  run  on  the  road  going  to 
and  coining  from  the  vineyard  (8  kilometres),  or  14  litres  at  60  centimes, 
i.  e.,  an  expenditure  of  8.40  francs  to  be  divided  among  the  2.5  and  4  hec- 
tares, or  3.36  and  2.10  francs  per  hectare  respectively,  bringing  the  cost 
up  to  16.90  francs  in  the  first  case  and  14.20  francs  in  the  second,  per  hec- 
tare worked  plus  the  distance  travelled  on  the  road. 

M.  Caillaii.t  has  come  to  the  conclusion  that  any  tractor  having  an 

rtatl 
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axle  length  equal  to  the  distance  between  the  vines  minus  50  cm.  can  In- 
used,  while  M.  Ringelmann  did  not  care  to  suggest  such  a  low  figure  (1), 
wishing  to  leave  more  play  between  the  machine  and  the  axis  of  the  li  I 
The  machine  turned  easily  on  a  headland  from  4.50  to  5  metres  wide, 
measured  from  the  ends  of  the  lines  of  wire,  and  by  leaving  4  or  5  rows,  i.e., 
a  length  of  8  or  10  metres.  Only  2  posts  were  torn  up  on  2.5  acres  while, 
some  days  previously,  when  ploughing  18  rows  in  the  same  vineyard  with 
2  quiet  animals,  the  labourers  had  torn  up  1  plant  and  broken  4  posts.  So 
that  the  10-20  H.  P.  Mogul  tractor  can  be  used  the  posts  should  not  be  more 
than  60  cm.  high.  In  buying  a  tractor,  care  should  be  taken  to  see  that 
any  accessories  projecting  beyond  the  line  of  the  wheels  allow  the  tractor 
to  pass  between  the  vines. 

243  -  Mechanical  Vine   Cultivation  Tests  with  the    "  Viticulteur  "  Apparatus,  at 
Haut-Brion,  France.  —  Rimg-olmvXiNT,  M.  in  Bulletin  de  la  Sociitdd' Encouragement- 

pour  /' Industrie  Nationale,  Year  CXVI1,  Vol.  CXXX,  No.  5,  pp.  278-280  4-   2  Figs.  Parisj 
September-October,  191 8. 

The  "  Chemins  de  Fer  du  Midi  "  Co.,  which  takes  a  great  interest  in 
making  known  mechanical  vine  cultivation  methods,  made  experiments  on 


The  "  Viticulteur  ",  Messrs.  Gaston,   Williams   and    WlGMORE's    apparatus 
for  the  mechanical  cultivation  oJ  vines. 

August  2,  1918,  in  the  vineyard  of  Haut-Brion  (Gironde,  &***)•" 
apparatus  called  the  "  Viticulteur  ",  made  by  Messrs.  «  I  WWW,  W  OJ 


(1)  See  R.  Sept.,   191/.  »•    84*.  (£(/-) 
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and  Wigmore,  3  Rue  Taithout,  Paris.  The  Railway  Company,  which  offers 
a  prize  of  1000  frs.  for  the  best  apparatus  for  the  mechanical  cultivation  of 
vines,  proposed  to  organise  a  series  of  demonstrations  during  the  winter  of 
1918  in  all  the  vine-growing  districts  in  its  radius,  so  that  the  growers  could 
judge  of  the  results  this  apparatus  gives.  The  experiments  in  each 
district  were  to  last  2  days,  the  second  only  being  open  to  the  public. 

The  "  Viticulteur  ",  which  is  shown  in  the  figure,  is  a  motor  push- 
plough  which  may  be  used  among  weeded  crops.  The  two  large  front 
wheels,  1.10  metres  in  diameter  and  0.14  metres  in  tyre  width,  are  worked 
b}r  a  10  H.  P.  one-cylinder  motor  (90  mm.  bore,  150  mm.  stroke).  The 
motor  is  on  a  frame,  between  the  front  and  back  wheels,  which  are  0.45  me- 
tres in  diameter.  Below  the  radiator  is  the  change  speed  gear  (average  speed 
3  815  yds.  per  hour);  and,  behind,  the  petrol  tank.  The  frame,  which  will 
take  a  case  fitted  with  various  parts,  ends  in  two  shafts,  guided  by  the  wor- 
ker. The  machine  is  2.5  ft.  broad,  5.6  ft.  long,  has  a  total  height  of  3.9  ft. 
and  weighs  1100  lb.  It  is  said  to  work  satisfactorily  in  the  vines,  spaced 
4.5  ft.  apart,  of  the  Haut-Brion  estate,  near  Bordeaux. 

244  -  Mould-board  Ploughs  and  Disk  Ploughs.  —  ringelmann  M.,  in  the  Bulletin  de  la 
Socieie  d' Encouragement  pour  I' Industrie  National e,  Year  CXVII,  Vo..  CXXX.  No.  5, 
pt>.  .296-2Q7  Pir's,  September-Oct<  ber,  191 8. 

The  following  notes  on  the  use  of  mould-board  ploughs  and  disk 
ploughs  in  the  soils  known  as  "  boulbenes  "  were  presented  by  M.  Davasse 
to  the  "  Societe  d'Agriculture  de  la  Haute-Garonne  ",  France,  ''  Boulbenes  " 
("  boubees  "  or  "  bolvenes  ")  are  quaternary  deposits  almost  entirely  lacking 
in  lime,  i.  e.  clay  which  coagulates  little  or  not  at  all  (the  "  terreforts  " 
of  the  neighbouring  table  lands  always  contain  a  large  quantity  of 
lime -stone,  and  have  not  the  same  effect  on  machines  and  cultivation 
apparatus) . 

The  "boulbenes"  soils  are  reddish  sands  and  silts,  often  mixed  with 
pebbles.  The  pebbles  are  more  abundant  in  the  higher  regions,  towards 
the  Pyrenees,  than  in  the  valleys,  where  they  disappear  almost  entirely. 
Fairly  pebbly  soft  or  light  "  boulbenes  "  and  very  fine,  heavy,  or  cold 
"  boulbenes  "  difficult  to  work,  if  not  cultivated  exactly  at  the  right 
moment,  are  found. 

If  the  soil  conditions  are  good  a  cylindrical  mould-board  plough  re- 
quires 99  lb.  of  average  traction  per  square  decimetre  (15,50  square  inches), 
whereas  a  disk  plough  requires  but  66  lb.,  an  economy  of  38  %.  In  dry 
weather  ordinary  ploughs  penetrate  "  boulbenes  "  soils  with  difficulty  and 
the  shares  are  quickly  spoilt,  but,  if  sufficiently  heavy,  a  disk  plough  will 
always  penetrate.  If,  however,  the  soil  is  wet,  the  share  penetrates  easily, 
whereas  the  disk  plough  kneads  the  soil  like  mortar,  doing  damage. 
As  the  wet  soil  should  not  be  turned  the  disk  plough  is  generally  prefer- 
able to  the    mould  board  plough. 

2t5      The  Pavesi  P4   Motor  Plough.  —  Nicola,  I,.  C,  in  U  Italia  Vinicola  ed  Agrarta, 

Y   'i  VIII,. N'    i<>  i>ii  682-681  Casalmonfermto,  November  17   1918 

The  new  Pavesi  l' 1(1)  motor  plough,  made  by  the  "  Mbto-Axatrice  " 

(i)  See  R.  Juni  No.  557.    {Bi). 

[244-241] 


AGRICULTURAL    MACHINERY    AND    IMPLEMENTS  225 


Company  of  Milan,  has  the  following  characteristics:  —Weight  5  170  lb., 
distance  between  the  axles  6.5  ft.,  distance  between  the  wheels  (.75  ft.' 
maximum  height  5.24  ft.,  diameter  of  wheels  3.93  ft.,  width  of  bands  0,82 
ft.,  motor  15-20  H.P.,  turns  in  24.32  ft.,  4  rear  wheels,  yield  80  %.  By 
means  of  a  special  arrangement  the  motor  works  with  either  petrol  or 
benzene. 

At  the  Milan  tests  the  Pavesi  P4  motor  plough  worked  three  furrows  ; 
it  is  possible  to  plough  to  a  depth  of  13.26  in.  The  machine  was  used  for 
ploughing  a  field  and  the  turning  and  breaking  -  up  of  the  soil  were  com- 
plete. The  work  may  be  done  without  difficulty  on  grass  and  uneven  land, 
ploughing  either  shallowly  or  deeply.  The  machine  works  at  the  rate 
of  1 .96  miles  an  hour.  It  may  also  be  used  for  pulling  three  harvesting  ma- 
chines and,  by  means  of  a  pulley,  a  threshing  machine,  pressing  machine, 
pump,  mill,  etc.  It  may  also  be  used  for  pulling  lorries  on  roads  at  a  rate 
of  3.7  to  4.3  miles  an  hour. 

246  -  Motor  Trucks  for  Farm  Haulage,  in  the  U.  S.  A.-  Andrews,  P., in  the  Farm  Im- 
plement News,  Vol.  XXXIX,  No.  44,  pp.  18-19  +  1  Table.     Chicago,  October  31, 1918. 

Motors  are  rapidly  taking  the  place  of  animal  power  in  hauling  farm 
products  in  many  counties  in  the  United  States,  where  the  roads  permit. 
A.  significant  phase  of  this  new  development  is  the  growth  of  regular  freight 
service,  by  which  farmers  can  send  their  produce  by  motor  truck  directly 
from  the  farm  to  a  distant  market  and  thus  avoid  both  the  wagon  journey 
and  the  shipment  by  rail  or  boat. 

The  estimated  cost  of  hauling  in  wagons  from  farms  to  shipping  points 
averaged  in  1918  about  30  cents  per  ton  per  mile  for  wheat,  33  cents  for  maize 
and  48  cents  for  cotton. 

The  cost  of  hauling  by  motor  trucks  per  ton-mile  comes  to  15  cents 
for  maize  and  wheat,  and  18  cents  for  cotton.  These  figures  are  based 
upon  reports  made  by  correspondents  of  the  bureau  of  crop  estimates  of 
the  U.  S.  Department  of  Agriculture,  the  estimated  costs  being  based  lar. 
ly  on  the  usual  charges  made  for  hiring  team  and  wagon  or  for  motor 
truck  in  the  various  counties. 

In  1906  the  wagon  costs  (19  cents  for  maize  or  wheat  and  27  cents  for 
cotton)  were  lower  than  thosn  for  1918,  but  the  motor  truck  costs  were 
much  lower  in  1918  than  even  the  wagon  costs  of  1906,  due  to  greater  effi- 
ciency  of  the  motor  truck. 

Motor  truck  hauls  in  1918  from  farm  to  shipping  point  averaged  1 
miles,  while  wagon  hauls  averaged  9  miles  ;  and  a  motor  truck  mai 
round  trips  per  day  over  its  longer  route  of  11.3  miles,  while  wagons  made 
1.2  round  trips  per  day  of  the  9  mile  distance. 

The  motor  trucks  generally  used  by  the  fanners  are  not  t  he  larg<  1 1  neks, 
but  the  small  ones  whose  nominal  capacity,  is  usually  one  to  two  1 
many  countries  the  trucks  used  for  hauling  are  transformed  passen 
cars."    In  some  cases  light  wagons  are  attached  as  trailers  to  ordinary 
passenger  cars.     In  North  Dakota  and  California  tractors,  each  drawing 
several  wagons,  are  used  for  hauling  grain. 
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The  author  next  deals  with  the  average  loads  hauled  by  truck  and 
wagon  in  1918.  Of  1  473  county  reports  which  were  received,  898  mentioned 
motor  trucks  as  being  used  in  hauling  from  farms  to  shipping  points. 

A  table  gives  details  as  to  the  cost  of  hauling  wheat,  maize  and  cotton, 
the  cost  per  mile,  the  number  of  round  trips  per  day,  and  the  distance  run, 
both  for  motor,  trucks  and  wagons  in  the  various  divisions  of  the  United 
States. 

One  of  the  chief  limitations  in  the  use  of  the  motor  truck  is  the  condition 
of  the  roads  and  in  many  cases  a  beginning  of  motor  truck  use  has  been 
noted  when  the  roads  when  the  roads  were  improved.  .Some  farmers  say 
that  after  their  harvest  there  was  no  work  for  their  horses  to  do  but 
haul  and  that  motor  trucks  would  not  be  an  economy. 

247  -  Review  of   Patents.  -  Denmark  -  New-Zealand  -  Sweden  -  Switzerland  - 

United-Kingdom  —  Sources,  see  Review,  Jan.,  1919,  No.  104  —France:  Rcpubliqn. 
franfaise,  Of  fie:  National  de  la  Propriete  Industrielle.  Paris. 

Tillage  Machines  and  Implements.  -  France  (1)  487  948  Cultivator 
hoe  replacing  the  plough  and  other  tillage  implements  (1)  ;  improvement, 
1st.  addition  No.  20  608. 

New-Zealand  :  39  501-39  687  Plough  lifting  mechanisms. 

Sweden  :  44  230  Motor  plough  ;  44  483  Plough  lifting  device  for  motor 
ploughs. 

Switzerland :  79907  Spring  tooth  harrow;  79  90S  Motor  plough. 

United  Kingdom  :  119  562  Rotary  soil  cultivator  ;  tig  576  Land  roller  ; 
119  883  Plough  for  tractor. 

Manures.  —  New  Zealand :  39  206  Fertiliser  and  process  of  making 
same. 

Drills  and  Seeding  Machines.  —  Sweden  :  44386  Tuber  planting 
machine  ;  44  544  Potato  hand  planter  ;  44  565  Hand  seeder. 

Switzerland  :  79  748  Seeding  machine. 

Various  Cultural  Operations.  —  Sweden  :  44  543  Horse  hoe. 

Control  of  Diseases  and  Pests  of  Plants. —  Switzerland :  77  913 
Insect  trap ;  79  752  Process  for  treating  fnngons  diseases  of  plants  79  753  — 
79754  Animal  traps. 

Reapers,  Mowers  and  Other  Harvesting  Machines.  -  France: 
488  659  Sheet  for  gathering  apples  ; 

Sweden:  44228  Combined  harvesting  and  threshing  machine;  44  522 
Harvesting  attachment  for  mowers. 

Switzerland  :   79  749  Tedder. 

Machines  tor  Lifting  Root  Crops.  —  Denmark  :  23418  Root  topper 
and  digger;  23617  Turnip  topper  and  digger;  z  3  62  S  Device  for  potato 
digger. 

s    eden :  44324  Bee1  digging  machine. 

United  Kingdom  :  119  743  Potato  digger. 

Threshing  Machines.  Sweden:  44228  Combined  harvesting  and 
threshing  machine. 

(1)  See  R.  Nov.,  1918,  n.   .       .   [Ed) 
[M«44f] 
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Machines  and  Implements  for  the  Preparation  and  Storage  of 
Crops.  —  New  Zealand :  38  961  Flax-blade  sorting,  elevating,  conveying, 
and  bench-loading  apparatus  ;  40  622  Travelling  chain  or  cable  for  flax 
treatment. 

Switzerland  :  79  751  Apparatus  to  prevent  spontaneous  combustion  of 
ha.y  ricks. 

Forestry.  —  Sweden  :  44  260  Tree  felling  machine. 

Traction  and  Steering  of  agricultural  Machines.  —  France  : 
486  767  Dessaui.es  tandem  tractor  (1)  ;  improvements,  1st  and  2nd  addi- 
tions Nos.  20  628  and  20  629. 

Sweden  :  44  452  Tractor  ;  44  480  Driving  wheel  for  motor  plough  ; 
44  593  Motor  for  milking  machine. 

United  Kingdom  :  119  840  Tractor  coupling. 

Poultry  Farming.  —  Sweden  :  44  450  Self  feeder  for  poultry. 

Industries  depending  on  Plant  Products.  —  Denmark :  23  422 
Implement  for  digging  and  cutting  turf ;  23  427  Dough  kneading  and  mix- 
ing machine  ;  23  567  Bottle  washing  machine. 

New  Zealand :  38  961  Flax-blade  sorting,  elevating,  conveying  and 
bench-loading  apparatus  ;  40  622  Travelling  chain  or  cable  for  flax  treat- 
ment. 

United  Kingdom  :  119  531  Machine  for  comminuting  potatoes  or  other 
tubers,  or  rice,  etc.,  in  the  manufacture  of  flour  or  starch  ;  119  597  Machine 
for  washing  bottles,  jars,  etc. 

Industries  depending  on  Animal  Products.  —  Neiv  Zealand  : 
39  266  Ham  and  bacon  curing. 

Dairying.  —  New  Zealand  :  39  917  Cheese  press. 

Sweden  :  44  074  Rotary  churning  device;  44  197  Butter  working  mach- 
ine ;   44  227  Milk  heating  apparatus  ;  44  593  Motor  for  milking  machine. 

Switzerland :  79  950  Churn  ;  79  951  Churn  driven  by  a  hydraulic  en- 
gine. 

Various.  —  United  Kingdom  :  119  701  Hydraulic  ram. 

AGRICULTURAL  INDUSTRIES. 
248  -  Comparison  Between  the  Acidity  of  Wine  and  that  of  the  Must.  —  borntraegi 

A., in  LeStazionisperimentaliairarieitaliane,  Vol.  LI,  Pt  3-6,  pp.  162-165.  M<  denn,  1918. 
The  author  quotes  several  papers  which  state  that  during  the  pas-. 
of  must  to  (healthy)  wine  the  acidity  decreases.     The  author  studied  five 
samples,  analysing  both  ,he  filtered  must  and  the  wine  obtained  by  the  fer- 
mentation of  this  must  and  found  thatinfour  out  of  these  live  the  acidity  ol 
the  wme  was  not  appreciably  lower  than  that  of  the  musts,  ind  eed,  in  1  h 
samples  the  wine  was  more  ac;d  than  the  must  (8.91,  5.21,  4.13   respective- 
ly as  compared  with  8.55,  3-50,  3-86  per  1000  of  acidity  expressed  as  tar- 
taric acid).     The  question  deserves  a  deeper  study. 


(1)  See  R.,  July,  1918,  No.  890  (Ed.) 
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2  \q  ~  Alcohol  Production  from  Marine  Algae.  —  Kayser,  in  Feuille  d' Information  du  M\- 
n-.slhc  J  .1  riculture,  Yeai  XXIII,  No.  40,  p.  8.  Paris,  December  3,  1918. 

In  a  note  presented  to  the  '  Academie  d'Agriculture  '  in  April,  1918  (1), 
the  author  drew  attention  to  the  transformation  of  the  carbohydrates  of 
algae  into  alcohol.  He  now  describes  some  subsequent  tests.  The  algae 
used  were Laminaria  —  flexicaiilis  andL.  saccharina,  collected  on  the  Breton 
coast.  As  they  deteriorate  quickly  they  were  subjected  to  rapid  artificial 
drying. 

The  dried  algae  were  cut  into  small  pieces  and  treated  either  with  pure 
water  or  water  of  varying  acidity,  and  placed  in  the  autoclave  at  ioo° 
or,  as  proved  preferable  120  to  I25°C.  In  the  case  of  acid  attack  the 
acidity  was  always  neutralised  by  potassic  solutions  up  to  0.7-1  °/00.  Much 
higher  yields  were  obtained  with  the  acid  than  the  fresh  water.  In- 
creased acidity  gave  higher  yields,  and  better  results  were  obtained  with 
sulphuric  acid  than  hydrochloric  acid.  The  yield  was  furthar  increased 
and  fermentation  made  more  rapid  by  adding  a  little  organic  nitrogen 
(r, 5  to  2  %  of  malt  dust). 

With  acidalated  water  in  the  autoclave  at  i22°for  %  hour,  and  with 
malt  dust,  more  than  11  pints  per  100  lb.  of  dry  matter  were  obtained. 
When  retreated  the  residue  yielded  a  further  6  pints. 

Fine  lactic  fermentations  were  also  obtained  not  only  with  the 
aqueous  maceration  liquid,  which  contained  mannite,  but  also  with  those 
obtained  with  acids  and  the  addition  of  calcium  carbonate.  The  carbo- 
hydrate of  Ivaminaria  may,  therefore  be  transformed  into  either  alcohol 
or  lactic  acid.  Various  mineral  elements  (potash,  iodine,  etc.)  may  be  ob- 
tained from  the  dregs.  The  rational  and  methodical  use  of  Iyaminaria, 
by  improved  processes,  should  prove  a  very  profitable  new  industry. 

250  -  Contribution  to  the  Study  of  the  Bread  making  Properties  and  the  Mycology 

Of  Maize. —  Bruderlein,  J.,  in  the  Universal  de  Geneve,  Instilut  de  Botanique,  Series  IX, 

Pt.  VIII,  Thesis  No.  608,  87  pp.  Geneva,  1917 

In  his  thesis  presented  to  the  Faculty  of  Science  of  the  University  of 
Geneva,  the  author  first  reviews  briefly  the  work  done  on  the  fermentation 
of  wheat  flour  and  the  few  studies  on  that  of  maize  flour.  Jn  the  following 
chapter  he  discusses  the  technique  and  choice  of  materials  utilised  in  these 
researches  and  the  procedure  necessary  to  make  bread  with  maize.  The 
3rd  and  4th  chapter  contains  a  study  of  baking  and  fermentation.  In  the 
5th  chapter  is  considered  "  artificial  "  baking  (by  the  setting-free  of  carbonic 
acid  within  the  paste  itself  by  a  mixture  similar  to  that  known  as  "  self-rais- 
ing flour",  "baking  powder",  "  Bachpulver  ",  "  levain  artificial  ",  and, 
wrongly,  "  yeasl  "),  and,  in  the  6th,  the  bread  itself.  The  7th  chapter 
contains  a  brief  summary  of  the  physiological  and  food  value  of  maize,  and 
one  on  pellegra.  In  the  second  part  of  th1's  thesis  the  author  discusses  two 
new  Mucorinae  found  during  his  studies  and  called  In  him  Mucar  lusitani- 
cus  n.sp.  and  Rhizof>us  Maydis  n.  sp. 

The  author  draws  the  following  conclusions  from  his  investigations:  — 


(t)  See   K.,  Mrv  .    [918,   \T ■<.    569.     (Ed.) 
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Bread  may  be  made  from  maize  flour  free  from  any  mixture  Flours 
with  the  highest  starch  content  should  be  chosen.  Yeast  obtained  with 
Mucor  Praini,  Bacillus  levans  and  baker's  yeast,  is  the  most  active.  Some 
Mucorinae  cause  the  paste  to  rise,  but  their  action  is  slower  than  that  of 
yeasts  and  bacteria. 

The  fermentation  of  maize  paste  is  similar  to  that  of  wheat ;  the  princi- 
pal obstacle  to  bread-making  is  its  lack  of  elasticity  and  excessively  porous 
structure.  These  defects  are  due  to  the  composition  of  its  gluten  which  dif- 
fers from  that  of  wheat.  The  structure  of  maize  bread  is  much  more  com- 
pact than  that  of  wheat  bread,  and  it  absorbs  water  much  more  rapidly, 
making  it  more  difficult  to  keep.  From  a  point  of  view  of  food  value  it  is 
absolutely  insufficient,  combining  the  disadvantages  of  heavy  bread  with 
those  of  maize.  On  account  of  its  compactness  it  is  soon  saturated  without, 
however,  having  absorbed  the  necessary  amount.  It  is,  nevertheless,  easily 
taken,  and  its  consumption  does  not  appear  to  give  rise  to  any  particular 
disorder. 

The  action  of  Mucor  lusitanicus  n.sp.  and  Rhizopus  Maydis  n.  sp.  is 
not  vigorous  enough  to  allow  them  to  be  used  as  yeasts. 

251  -  Soybean  Milk. —  Schweizerische  MilchzeilunztYea.t  44,  N<>.  93,  p.  1.  Schaffhausen, 
November,    191 8. 

Soybeans  soaked  for  about  12  hours  in  cold  water,  then  crushed  and  re- 
soaked  in  the  immersion  water  and  finally  pressed  over  a  sieve,  yield  a  milky 
liquid.  When  fresh  this  "  soybean  milk"  has  a  slightly  acid  reaction,  is  mi- 
croscopically homogenous  and,  in  its  physical  properties,  resembles  cow's 
milk.  Lactic  fermentation  bacilli  are  active  in  it.  It  contains  3.13  %  of 
casein  and  9.89  %  of  fat.  As  the  fat  is  rather  oily  churning  is  impossible, 
but  good  cheese  may  be  obtained.  As  this  "  soybean  milk  "  and  its  pro- 
ducts are  rich  in  phosphates  they  aie  much  to  be  recommended  as  food 
for  child*  en. 

252  -  Drying  Plums  in  Oregon,  U.  S.  A.  —  I,ewis,  c.  i.,  Brown,  v.  k  .  and  r 
P.,  in  the  Oregon  AgricvdtwalC  olle«e  Experiment  Station,  />,  ■       Hort 
letin  No.  145,  36pp.  +  28  Figs.  +  4  Tables.  Corvalis,  Or<  gon,  July, 

In  1911,  the  Division  of  Horticulture   of  the   Experiment   Station  of 
the  Agricultural  College  of  Oregon  made  investigations  into  plum  grown 
in  the  state..  The  investigations,  made  into  700  plum  orchards  in  9  count- 
ies showed  great  differences  in  the  methods    used  and  the  type  oi  building 
or  drying   the  fruit.     Immediatly  after  these   investigations  the    Expe 
ment  Station  began  a  study  of  plum   drying   with  a  view   to   standard! 
ing  the  produce.      The  bulletin  under  review  was  published  E01  1  he  I 
of  plum-growers,  especially  those  drying  the  fruit  for  the  nisi  tune.  Gi 
ers  should  make  a  careful    study  of  the   cosl    oJ    producing  and   dryu 
plums,  and  try  to  obtain  first  quality  produce. 

The  authors  studied  the  collection  of  the  Emit,  frequently  made 
shaking  the  trees,  a  method  giving  a  large  proportion  of   inoomptet 
fruit.      The  most  common  practice  is  to   colled    the   Iru.t   m 
the  first  by  picking  up  the  fallen  fruit,  the  two  last,  by  shaking 
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Of  recent  years  there  has  been  a  tendency  to  harvest  too  soon,  from  Sept- 
ember, to  6 ,  or  10  days  earlier  than  the  normal  harvest  season,  the  object 
being  to  avoid  damage  done  to  the  fruit  by  rain.  The  authors  do  not  op- 
pose shaking  the  trees,  but  advise  waiting  till  a  few  light  shakes  will  cause 
the  largest  number  of  fruit  to  fall. 

Chemical  analyses  made  by  the  authors  show  the  sugar  content  to  in- 
crease rapidly  during  the  last  days  of  ripening.  From  harvest  time  till 
the  fruit  falls  naturally  the  increase  in  weight  is  1.6  %,  most  of  which  is 
sugar.  The  ideal  fruit  for  drying  is  completely  ripe,  fallen  naturally, 
plump  with  golden  yellow  flesh.  Sixty  pounds  of  such  plums  will  yield 
25  lb.  dry  fruit  (or  35  %).  Some  growers  sort  the  plums  while  they  are  on 
the  drying  trays,  but  most  of  them  only  collect  sound  fruit.  The  authors 
tested  the  two  methods  extensively  ;  the  more  practical  seemed  to  them 
to  collect  all  the  fallen  fruit  and  to  sort  them  before  placing  them  on  the 
trays.  The  sorting  is  done  by  hand,  but  it  would  be  more  economical  to 
spread  the  fruit  on  endless  belts  which  will  carry  it  to  the  sorters  before  it 
goes  to  the  dipping  machine.  Mechanical  sorters  of  a  25  to  50  ton  capacity- 
may  de  bought  for  §  50  to  $  100.  Opinion  as  to  the  kind  of  bath  to  use  va- 
ries greatly.  Some  growers  dip  the  fruit  in  hot  lye  water,  some  in  boiling 
water,  some  in  cold  water,  and  some  dry  it  without  washing  it  at  all.  Dip- 
ping in  a  boiling  alkaline  mixture  may  be  done  by  hand  or  by  machine,; 
dipping  by  machine  costs  70  to  85  cents  per  ton,  by  hand  it  costs  more. 
With  a  modern  machine  four  men  can  sort,  wash,  and  place  on  the  shelves 
from  500  to  600  cases  in  10  hours.  The  chief  advantage  of  dipping  in  lye 
is  to  shorten  the  time  of  drying.  General  practice  and  the  authors'  experi- 
ments confirm  this  theory. 

A  table  summarising  the  results  of  the  •  experiments  shows  that 
fruit  which  has  not  been  soaked  in  lye  requires  5.3  hours  more  to  dry  than 
treated  fruit.  Soaking  the  fruit  causes  a  loss  in  weight  of  about  2  %; 
fruit  thus  treated  must  be  washed  a  second  time  to  remove  all  danger  at 
the  time  of  consumption.  Washing  in  boiling  water  gives  excellent  results. 
Some  growers  use  warm  or  tepid  water  instead  of  boiling  water.  There  is 
no  real  objection  to  using  lye  il  the  fruit  be  well  cleaned  and  thoroughly 
rinsed  with  fresh  water.  In  Oregon,  as  a  rule,  fruit  is  not  traeted  with  sul- 
phnruns  acid  in  closed  rooms. 

The  methods,  material  and  bnildings  for  drying  are  studied  succes- 
sively. The  rate  of  evaporation  depends  largely  on  the  evaporator  used 
and  the  producer  should  examine  which  conditions  of  temperature  and  air 
circulation  will  give  the  best  quality  produce.  Drying  plums  requires  much 
air,  which  should  circulate  at  the  rate  of  600  ft.  a  minute.  The  initial 
evaporation  temperature  should  be  from  1300  F.  to  145°  F.,  and  the  anal 
temperature  should  not  exceed  1600.  There  should  be  much  moisture 
till  the  fruit  is  warmed  through,  when  it  should  be  decreased  till  it  is  equal 
to  the  percentage  of  moisture  desired  in  the  dried  fruit;  the  authors' experi- 
ments showed  the  most  suitable  moisture  percentage  to  be  17  to  18  %. 
The  appearance  of  slowly  dried  fruit  is  often  bad  (in  nji  |  such  fruit  was 
attacked  by  moulds).     The  appearance,  texture  and  flavour  of  the   fruit 
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are  better  when  it  is  dried  relatively  quickly.  Should  drying  be  abnormal 
long  *the  cause  should  be  sought  either  in  the  method  applied  or  the  con- 
traction. 

The  material  required  is  not  considerable  —  a  dipping  basin  with  an 
arrangement  to  keep  the  water  boiling  is  necessary  in  every  installation  ; 
.  well-built  and  easily  cleaned  tanks  should  be  near  the  basin,  though  some 
mechanical  dipping  basins  do  not  require  extra  tanks,  the  dipping  and 
rinsing  forming  part  of  one  operation  ;  trucks  are  also  necessary  to  carry 
the  trays  to  their  places.  After  discussing  the  buildings  the  authors  advise 
erecting  them  so  that  the  fruit  always  passes  in  the  same  direction.  The 
dried  fruit  stoves  should  be  some  distance  from  the  main  building  so  that 
the  crop  may  be  saved  should  fire  break  out  in  the  dryer ;  this  is  especially 
important  in  the  case  of  large  capacity  dryers. 

Steam  or  hot  air  dryers  may  be  used  ;  the  first  are  very  expensive  and 
little  used.  Descriptions  are  given  of  two  kinds  of  hot  air  dryers  used  in  Ore- 
gon —  the  tunnel  dryer,  and  the  stack  dryer.  In  the  second  type  the  hot 
air  passes  through  the  shelves  of  fruit,  whereas  in  the  first  type  it  passes 
above  and  below  rather  than  through  the  shelves.  The  first  type  of  dryer 
is  made  of  a  group  of  almost  horizontal  wooden  tunnels  placed  side  hy 
side  near  a  furnace  in  groups  of  3,  6,  7  or  8.  Each  group  of  3  or  4  tunnels 
requires  a  separate  furnace.  The  tunnels  are  from  20  to  50  ft.  long,  though 
the  authors  obtained  the  best  results  with  tunnels  not  more  than  16  ft.  in 
length,  and  believe  no  advantage  is  derived  by  making  them  more  than 
22  ft.  long.  The  tunnels  are  from  4  to  6  ft.  high,  and  the  slope  from  one  end 
to  the  other  varies  from  2  to  3  ft.  Though  some  tunnels  are  made  with  a 
slope  of  3  in.  to  the  foot  the  authors  believe  it  should  not  exceed  2  inches 
to  the  foot.  The  trays  are  placed  on  cleats  or  rollers  nailed  to  the  sides 
of  the  tunnels,  below  which  are  the  furnace  and  hot  air  chamber,  which 
extends  beneath  all  the  tunnels.  An  iron  sheet  is  often  placed  above  the 
furnace  to  reflect  the  heat  and  prevent  too  rapid  an  upward  movement 
of  the   hot   air. 

A  detailed  description  with  plan  and  figure  is  given  of  the  ZIMMER- 
MAN tunnel  evaporator,  composed  of  24  tunnels,  divided  into  three  groups 
of  8,  heated  by  two  stoves.  The  steam  pipes,  16  inches  in  diameter,  are 
arranged  round  the  hot  air  chamber,  the  pipes  of  both  stoves  being  con- 
nected with  a  single  flue.  The  hot  air  enters  the  tunnel  through  a  throat 
making  it  possible  to  regulate  the  heat  so  that  it  does  not  strike  the  fruit 
directly.  The  trays  (30  %  X  37  %)  are  made  of  galvanised  tray  doth 
between  two  spruce  frames.  Each  tunnel  can  take  96  trays,  placed  in 
threes  on  twelve  slides.  The  tunnels  have  double  floors,  solid  partitions, 
and  of  tongue  and  groove  ceiling  (in  the  future  the  ceiling  wiU  probably 
have  double  walls  filled  with  paper).  The  tunnels  are  22  ft.  long  wit 
slope  of  3  ft.  between  the  lower  and  upper  ends.  Ventilators  30  in,  wide 
ensure  aeration.  This  evaporator  can  hold  1000  cases  of  plums  ;  it  1 
also  be  used  for  drying  apples. 

A  smaller  evaporator,  belonging  to  Mr.  EddENS  of  Dunde 
is  also  described.  Built  in  1916,  it  cost  $  1  300,  not  including  remuneratioi 
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for  the  owner's  work.  The  reinforced  concrete  hot  air  chamber,  12  ft. 
high,  has  two  crossed  iron  pipes  which  support  the  flue  pipes.  The  distance, 
8  ft.,  between  these  pipes  and  the  tunnel  is  excellent,  and  reduces  the 
danger  of  scorching  the  fruit  to  a  minimum.  The  tunnels  have  a  filled 
solid  partition  of  2  in.  planks,  and  tongue  and  groove  floor  and  ceiling.  The 
ventilator  is  divided,  with  a  separate  shaft  for  each  tunnel.  The  trays,  of 
galvanised  tray  cloth  between  double  frames,  slip  into  the  tunnel  on 
telephone  insulators,  used  as  rollers,  fixed  to  the  wall.  The  trays  are 
somewhat  closer  together  near  the  top.  The  doors,  of  wood  covered  with 
oilcloth,  are  easily  raised  and  lowered. 

The  George  Pat,mer  (Rosedale  district,  South  vSalem,  Marien  County, 
Oregon)  is  described  as  a  typical  stack  dryer.  The  heating  system  is  simi- 
lar to  those  already  described,  with  a  hot  air  chamber,  12  ft.  high,  made  of 
hollow  tiles,  the  heat  being  supplied  by  a  large  stove  and  9  rows 
of  pipes  with  3  drums.  The  air  to  be  heated  is  obtained  from  within  the 
building,  thus  economising  fuel.  The  hot  air  passes  directly  over  the  fruit 
trays.  It  is  possible  to  raise  all  the  superposed  trays  except  the  lowest 
one.  The  galvanised  wire  cloth  trays  have  high  frames  which  prevent  the 
plums  from  being  crushed  when  the  shelves  are  piled  up.  The  ventilator 
is  sufficiently  high  to  give  a  continuous  current  of  fresh  air.  There  are  two 
rows  of  stacks,  placed  back  to  back,  each  row  having  13  stacks  of  16  trays, 
25"  X  42".  The  dryer  has  a  capacity  or  about  200  bushels  of  fruit.  Plans 
and  sectional  figures  of  the  dryer  are  given. 

The  ordinary  kiln  driers  used  to  dry  apples  and  other  fruit  chiefly 
in  New  York  State,  are  not  suitable  for  drying  plums,  ^n  experimental 
fruit  dryer  is  being  built  at  the  Oregon  Experiment  Station. 

253 -The  Canada  Hardwood  Distillation  Industry.  —  Tiu  Board  of  Trade  journal,  Vol. 

CI,   No.   1131,   p.   i6t.  lyOtirfon,    iotR. 

The  hardwood  distillation  industry  was  first  established  in  Canada  some 
twenty  years  ago  with  a  small  plant  at  Fenelon  Falls,  Ont.,  having  a  capacity 
of  20  cords  of  approximately  40  tons  of  hardwood  per  24  hours.  The  in- 
dustry has  steadily  grown,  and  to-day  there  are  twelve  plants  in  Canada 
with  a  total  carbonising  capacity  of  over  500  cords,  or  1  000  tons  of  hard- 
wood, per  24  hours.  From  this  raw  material  there  is  a  production  of : 
—  75  000  tons  of  charcoal,  used  for  smelting  and  fuel  purposes ;  13  000  tons 
of  acetate  of  lime,  required  for  acetone  and  acetic  acid  ;  1  250  000  gallons  of 
methyl  alcohol,  required  for  varnishes,  soap,  methylated  spirits,  etc.  Among 
other  derivatives  are  acetone  oils,  formaldehyde,  acetic  anhydride,  methyl 
acetate ,  and  sodium  acetate,  the  last  three  being  new  products  in  Canada 
since  the  war. 

254  -  Production,  Suppiy,  and  Industry  of  Miikand  its  Products,  in  Italy.  —  Bhbntana, 
D  ,  in  //  teries  V,  Year  VII,  No.  xo,  pp.  318  Bo]   gnn,  October  31, 

r<>i 

In  [talytto  production  of  milk  increased  continually  before  the  war, 
rising  from  jo  million  quintals,  (1  quintal  1.968  cwt.)  in  1894  to  35  million 
quintals  in  [910.    In  [910  the  production  lor  the  other  European  countries 
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was  :  Germany  250  000  000  quintals,  France  84  450  000,  Austria-Hungary 
51  000  ooo,  England  27  000  000,  Holland 26 300  000 ,  Sweden  25 000  000,  Den- 
mark 22  400  000,  Belgium  16  000  00,  and  Switzerland  15  000  000.  In  1914 
the  production  of  milk  in  Italy  had  reached  38000000  quintal.  About  half 
of  this  was  consumed  as  milk,  the  other  half  being  made  into  butter  and 
cheese,  part  of  which  was  consumed  in  the  country  and  a  laige  quantity 
exported  —  about  320  000  quintals  of  cheese  and  2j  000  of  butter.  This  ex- 
portation suffered  greatly  through  war  conditions  and  legislation.  In  1914 
it  was  prohibited.  This  first  decree  lasted  but  a  little  while  on  account 
the  resultant  crisis,  especially  for  cheeses  owing  to  their  perishable  nature. 
In  1915,  however,  the  prohibition  was  again  enforced  with  the  object 
assuring  supplies  for  the  army.  The  acquisitions  rose  rapidly  to  40  000  to 
50000  quintals  a  month,  and  then  fell,  chiefly  on  account  of  the  decrease  in 
milk  production.  At  the  present  day  the  production  of  milk  in  Italy  is 
half  what  it  was  before  the  war.  The  price  of  milk  (wholesale  from  the  pro- 
ducer) has  also  risen  from  15  lire  (us.  10  y2d.  at  par)  to  20  lire  (15s.  10^.) 
in  1016,  to  30  lire  (23s.  9^.)  in  1917,  and  to  45  lire  (35s.  7%  d.)  in  1918.  In 
the  towns  the  price  varies  from  55  (43s.  6  Y2d.)  to  80  lire  (63s.  .\d.)  per 
quintal. 

In  October  1918,  at  the  quarters  of  the  "  Societa  agraria  di  Lombardia  " 
atMilan,  was  held  a  congress  organised  by  the  National  Union  of  Social  and 
Cooperative  Dairies  and  the  "  Associazioni  di  industriali  e  commerciauti  di 
latte  e  latticini  "  (Associations  of  those  engaged  in  the  industry  and  com- 
merce of  milk  and  its  products)  of  Upper  Italy,  to  discuss  the  means  of 
increasing  rapidly  the  milk  production  in  Italy.  The  measures  recom- 
mended were  : —  the  regulation  of  the  milk  market,  the  protection  of 
pig  raising  (to  utilise  the  whey),  the  assurance  of  a  supply  in  t he  towns 
during  winter,  the  suppression  of  small  home  dairy  industries  carried  out 
to  evade  taxation  and  requisitions.     The  Congress  also  made  the  following 

proposals  : —  .  . 

1)  A  study  of  the  measures  necessary  to  restore  the  dairies  oi  \  e 

netia  and  Friuli  and  mountain  agriculture  ; 

2)the  encouragement  of  the  local  manufacture  of  cheese-making  equip 
ment,  with  new  forms  of  industrial  oiganisation  ; 

3)  experimental  and  practical  re-organisation  of  institutes  for  in 
struction  and  scientific  research  in  cheese-making  ; 

4)  and  5)  the  resumption  of  foreign  commerce  and  the  inclusion  ol 
cheese  in  the  renewal  of  the  customs  tari  ft  ; 

6)  the  formation  of  a  permanent  committee  to  protect  the  dairy  in 

dustry. 

255  -  The  Influence  of  the  Degree  of  Acidity  of  Milk  on  the  Rate  of  Destruction  ol 
Peroxydase  by  Heat.  -  bottma,  a.  and  van  Dam,  w    «  Venla  ., 
kundige  Onierzoekingen  der  RijklanAbouwproefstattons,   No.    XXII,   pp. 

Table*  4-  I  Fie    Tho  Hfieuo.  toiK.  ,      ,  .- 

The  control  of  the  pasteurisation  of  milk  has  recent  y  beer,    enforc 
legallyin  certain  countries,  especially HoUand  (by  t  he  royal  decree  o 
i9i7)     This  control  is  based  on  Storch's  reaction  ;  the  milk    I   1» 
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peroxide  -f  paraphenylene-diamene  gives  a  blue  colour  which  is  darker 
in  proportion  as  the  peroxydase  content  is  higher.  Heat  destroys  this  dia- 
stase, and  the  authors  studied  the  extent  to  which  the  degree  of  acidity  of 
the  milk  can  influence  the  rate  at  which  the  peroxydase  is  rendered  inact- 
ive at  a  given  temperature  (70. 550  C.) .  The  experiments  showed  the  electro- 
metric  determination  of  milk  at  7G°C.  to  be  possible  only  in  the  case  of 
fresh  milk  taken  with  the  greatest  care.  The  hydrogen-ion  concentration 
at  70°C.  was  2.5  to  3  times  higher  than  that  at  normal  temperatures. 

The  addition  of  lactic  acid  to  the  milk  in  quantities  making  pasteuri- 
sation still  possible  does  not  appreciably  affect  the  rate  of  destruction  of 
the  peroxydase  at  70. 550  C.  The  addition  of  a  small  quantity  of  fixed  al- 
kali or  ammonia,  however,  distinctly  hastens  the  destruction  of  the  diastase 
which  becomes  inactive  in  five  times  less  time  than  required  for  milk  to 
which  alkali  has  not  been  added. 

256  -  Production  of  Veal  cr  Production  of  Milk  ?  —  gouin,  a.  and  axdouard,  iy.,  in 
Comptes  rendus  des  Seance?  de  I' Academic  d' Agriculture  de  France,  Vol.  IV,  No.  9,  pj>.  ^32- 
3^6.  Paris.  1018. 

During  the  food  crisis  it  is 'to  the  public  good  to  produce  less  veal  and  to 
use  the  milk  from  which  this  meat  is  obtained  for  human  consumption. 
One  kilogramme  of  live  veal  contains  about  420  grammes  of  food  elements 
—  flesh  and  fat  —  whereas  one  kilogramme  of  average  milk  contains  170 
grammes. 

If  as  an  example  be  taken  a  calf  of  good  breed,  maturing  normally, 
and  making  a  uniform  gain  of  1  kilogramme  daily  on  a  milk  ration  corres- 
ponding to  1/6  °f  its  weight,  as  is  usual,  the  following  figures  are  obtained 
for  the  successive  stages  of  its  growth  : — 


Age 
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lb. 
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lb. 
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con- 
sumed 


lb. 
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12  750 

15  640 

16  360 
21  250 
24  T40 
26860 


1  1  3.04 

1  »  3.72 

1  »  4-37 

1  »  5/  6 

1  »  5-75 

I  »  6. 40 


Thus,  after  having  consumed  at  the  beginning  a  quantity  of  food  three 
times  greater  than  its  growth  produces  in  man  the  call"  ends  by  requiring 
six  times  more  than  it  can  give  back  as  human  food.  When  thecal!  is  allowed 
to  reach  220  lb.,  the  132  lb.  gained  since  birth  represent  a  food  value 
of  55  lb.,  and  it  has  deprived  us  of  over  153  galls,  of  milk  with  a  food  value 
of  262  lb.,  more  than  five  times  that  of  the  meat  obtained.  It  is  not  true 
thai  the  meat  of  very  young  aniamls  is  unfit  for  consumption  (1). 

(1)  s .■•■  a-  April,  1 916,  No,  J55;  Oct.,  1906,  No.  iui    [Ed.) 
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257  -  Preserving  Fodder  by  Selected  Ferments ;  Investigations  in  Italy.  (1).  -  Gosiw, 
C,  in  Le  Stazioni  sperimentali  agrarie,  Vol.  1,1,  Pt.  3-6,  pp.  199-213  +  Bibliography  o( 

35  Publications.  Modena,  1918. 

A  series  of  investigations  outside  Italy  having  confirmed  the  author's 
theory  on  the  utilisation  of  selected  feiments  in  ensilage  (1907)  he  has  made 
a  summary  of  the  discussions  and  investigations  on  ensilage,  including  his 
own  studies,  which  he  summarises  as  follows  : — 

These  studies  were  begun  in  1904  during  the  scientific  debate  between 
those  holding  the  bacterial  theory  and  those  holding  the  physiological  or 
autolytic  theory  of  the  transformation  factors  occurring  during  ensilage. 
Leading  aside  the 'theoretical  aspect  of  the  problem,  the  studies  showed:- 

1)  Bacterial  intervention,  considered  not  indispensable  by  some,  is 
constant  and  unavoidable  in  practice. 

2)  Successful  ensilage  is  closely  connected  with  the  bacterial  conditii  >ns 
of  the  silo. 

3)  Consequently,  bacterial  intervention  cannot  be  considered  negli- 
geable  (as  in  the  case  of  the  autolytic  theory) ,  and  may  be  advantageous 
or  injurious  according  to  the  nature  of  the  predominating  bacterial  flora. 

4)  The  bacterial  flora  of  normal  silos  is  comparable  to  that  of  cheese 
and,  taking  the  nature  of  the  predominating  bacterial  flora  as  a  basis,  silos 
may  be  classed  as  lactic  or  butyric,  rather  than  sweet  or  acid,  as  they  differ 
far  more  in  their  volatile  acid  content  than  in  their  degree  of  acidity. 

5)  Preference  should  be  given  to  the  lactic  silo  from  the  point  of  view 
of  economics,  the  cheese  industry,  and  hygiene,  as  well  as  from  that  of  cat- 
tle feeding  and  the  milk  supply,  especially  for  children  and  invalides. 

These  results  give  a  new  turn  to  the  preparation  of  ensilage,  reducing 
it  to  a  process  of  preservation  by  lactic  fermentation,  such  as  frequently 
occurs  in  nature.  In  ensilage,  therefore,  it  is  necessary  that  the  lactic  bac- 
terial flora  should  predominate  as  rapidly  as  possible.  This  is  not  always 
easy  and  depends  on  many  complex  conditions  the  realisation  of  which 
is  inhibited  by  many  natural  causes  (variations  in  weather  conditions,  qua 
lity  of  the  fodder,  etc.)  or  technical  causes  (construction  of  the  silo,  method  ol 
fining  and  compression,  etc.)  ;  it  depends  above  all  on  the  presence  of  lactic 
ferments  sufficiently  numerous  and  virulent  to  predominate  rapidly  over 
antagonistic  bacteria.  Maize,  for  example,  is  very  suitable  for  ensilage 
because  it  is  the  material  richest  in  lactic  ferments  ;  herbaceous  material  is 
less  suitable  because  it  is  often  relatively  poor  in  lactic  ferments.  Silos 
insufficiently  or  over  heated  are  the  most  dangerous  because  too  low  a  tem 
perature  does  not  favour  the  development  of  the  lactic  ferments  and  too  high 
a  temperature  prevents  this  development. 

To  make  up  for  the  shortage  of  the  necessary  bacterial    flora  due  to 
defective  natural  or  technical  conditions  favouring  spontaneous  lactic  ft  1 
mentation,  the  proposed  addition  of  selected  ferments  is  useful   and  often 


(i)SeealsoK.Jan.andFebr.,i9T&,Nos.i09and  23*;  *   Pcb.-,  1918,  No   m   [Ed 
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necessary,  hastening  the  fermentation  process  and  greatly  attenuating  the 
difficulties  described,  especially  that  arising  from  the  degree  of  heating  of 
the  ensilage.  Strong  lactic  ferments  allow  the  ensilage  to  reach  a  fairly  high 
temperature  (about  500  C),  even  though  it  be  for  a  shorttime  only,  thus  cau- 
ing  a  more  active  and  a  purer  lactic  fermentatio  \  free  from  volatile  and 
secondary  products. 

These  theories  are  confirmed  by  numerous  works  published  outside 
Italy,  and  agree  perfectly  with  the  accepted  eclectic  autolytic-bacterial 
d<  ctrine.  Moreover,  the  use  of  selected  ferments  is  also  in  accordance  with 
pure  autolj-tic  theory.  Even  when  bacterjal  life  is  considered  to  be  exluded 
it  still  exists  inevitably. and  the  use  of  ferments  helps  greatly,  by  the  strong 
acidification  caused,  to  remove  all  other  bacterial  activity.  If  maize  silage, 
on  which  the  physiological  theory  is  based,  gives  results  at  all  temperatures, 
it  is  because  it  lends  itself  best  to  rapid  lactic  fermentation  caused  by  the 
numerous  lactic  bacteria  present. 

The  results  obtained  by  the  author  and  other  workers  seem  to  show  the 
work  to  be  sufficiently  advanced  to  prove  the  value  of  selected  ferments  in 
ensilage  to  be  equal  to  that  assigned  them  in  cheese-making.  The  present 
shortage  of  fodder  makes  it  necessary  to  utilise  everything  of  value  as  a  food 
by  easy  and  cheap  methods  of  preservation  at  all  seasons.  The  author,  there- 
fore, proposes  without  giving  up  systematic  experiments  that  an  abundant 
distribution  of  selected  ferments  should  be  distributed  among  the  travelling 
chairs  of  agriculture  and  farmers.  All  necessary  precautions  must,  of  course, 
be  observed,  instructions  given  as  to  the  best  methods  of  using  the  ferments, 
and  the  bacteriological  and  chemical  control  necessary  to  assure  the  best 
results  exercised.  Tins  would  prove  a  good,  simple  and  practical  method 
of  propaganda  for  ensilage,  as  the  method  requires  no  special  installation  nor 
rigorous  rules  as  to  the  temperature  of  fermentation,  which  may  vary  within 
fairly  wide  limits  (from  30  to  5o°C).  Whatever  the  transformation  factors 
of  silaged  fodder  may  be,  the  addition  of  lactic  ferments  will  in  all  cases  perfect 
the  process,  giving  economic  and  hygienic  advantages  to  animal  production, 
the  cheese  industry,  and  the  milk  supply. 


258  -  Exp3riments  on  Salting  Fish  in  the  United  States.  —  Commerce  Rfporis,  n>>  267, 
p      <     Washington,  November  23,  n)i8. 

Dr.  Fressler,  of  the  U.  S.  Bureau  of  Fisheries,  has  proved  experi- 
mentally that  impurities  present,  in  the  salt,  even  in  small  quantities 
only,  have  a  decided  influence  on  the  salting  process  and  the  quality  of  the 
salted  product.  Pure  sodium  chloride  penetrates  much  more  deeply  and 
throughly  into  the  fish.  Penetration  is  delayed  by  the  addition  of  a 
small  quantity  of  calcium  chloride  to  the  pure  salt  brine,  still  more  so  by 
magnesium  chloride,  andmost  by  sodium  sulphate.  Calcium  and  magne- 
sium chloride  are  common,  almost  constant,  impurities  of  salt,  and  it  is 
clear  thai  they  may  prevent  fish  from  keeping  well  during  hot  weather  by 
prolonging  the  time  necessary  lor  the  penetration  of  the  brine. 

These  i  ni]  unit  its  also  produce  a  visible  effect  on  the  quality    of  the 
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fish.  Pure  salt  gives  tender,  brownish  or  greyish  flesh  ;  small  quantities 
of  impurities  give  much  harder  flesh  ;  magnesium  chloride,  which  also 
keep  the  skin  bright,  has  the  greatest  effect  of  this  kind.  Small  quanti- 
ties of  calcium  chloride  make  the  fish  hard,  and  larger  quantities  loosen  the 
skin  from  the  flesh,  and  make  it  viscous.  Calcium  chloride,  and,  to  a 
greater  extent,  magnesium  chloride,  make  the  flesh  white.  As  the  effects 
of  these  impurities  are  known  it  is  possible,  not  only  to  salt  fish  more  ra- 
pidly and  throughly,  but  to  harden  it  to  the  degree  required^ 
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DISEASES  NOT  DUE 
TO  PARASITES  OR    OF  UNKNOWN   ORIGIN. 

259  -  The  Destruction  of  Vines  by  Asphyxiating  War  Gas  in  Champagne,  France.  — 
Vermorhl,  in  Comptes  rcndus  de>s  Seances  dc  V  Academic  d' Agriculture  dc  France,  Vol.  IV, 
No.  40,  p.  mi.  Pari-',  December  1?,  1918. 

The  author  reports  that  when  vine-growers  of  Champagne  wished  to 
start  cultivating  their  vines  again,  it  was  found  that,  in  many  parishes, 
especially  that  of  Celles,  10  miles  from  Reims,  the  branches  came  away 
in  the  hands  as  they  were  touched.  The  stock  appear  perfectly  healthy, 
but    are  really  dead. 

DISEASES  DUE  TO  FUNGI, 
BACTERIA  AND  OTHER  LOWER  PLANTS. 

260  -  Diseases  and  Pests  of  Plants  Cultivated  in  the  Dutch  Indies  in  1917  (f).  -  van 

Hall,  C.  J.  J.,  in  Mcdedeelingen  \an  het  Laboralorium  voor  Plantev.zicklen,  No.  33,  pp.  1-42. 
"Ritavin,    1018. 

This  publication,  issued  by  the  "  Laboratorium  voor  Plantenziekten  " 
(Plant  Pathology  Laboratory),  first  summarises  the  data  supplied  by  the 
Experiment  and  Agricultural  Stations  of  the  Department  of  Agriculture, 
Industry  and  Commerce,  then  gives  the  reports  made  to  the  Laboratory 
during  the  year  191 7. 

Phytophthora  Fabcri  attacked  several  hevea  plantations,  not  only  in 
the  rainy  season,  but  also  in  the  dry  season.  The  continuous  rains  during 
the  monsoons  caused  an  abnormal  falling  of  the  leaves  and  many  diseases 
of  the  leaves.  These  diseases  did  no  great  damage.  "  Djamoer-oepas  " 
(Corticium  javanicum)  occurred  here  and  there  in  plantations.  New  root 
diseases  (Porta  and  Ustulina)  were  reported  in  the  older  plantations.  In 
the  east  of  Sumatra  considerable  damage  was  done  to  rubber  trees  by  vio- 
lent winds. 

Sugar  can*  suffered  little  from  fungi  or  insects.  The  heavy  rain  at  the  be- 
ginning of  theplanting  season  favoured  gommosis.  The  variety  K.  K.2 
suffered  most. 

In  central  Java  the  coffee  trees  were  damaged  by  the  "  gramang  "  ant 
(Plagiolepis  lo  .  Preventative  measures  gave    good  results.     In  the 

(i)  9  ■    R.,  O  -v-    978      [Ed.) 
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Kediri  residency  a  species  of  Pseudococcus  living  on  the  roots,  observed  for 
the  first  time,  proved  very  injurious  to  Coffea  robusta.  As  in  1916,  damage- 
was  done  by  Cryphalus  hampei  in  the  west  of  Java. 

Cacao  trees  were  attacked  by  Gracilaria  cramerella.  The  fruit  developed 
very  irregularly  so  that  the  destruction  of  the  insect  by  the  simultaneous 
removal  and  destruction  of  the  fruit  could  not  be  carried  out  satisfactorily. 
Injury  by  Helopeltis  was  less  serious  than  in  preceding  years. 

Phytophthora,  favoured  by  the  continual  rain  during  the  first  half  of  Sep- 
tember, did  much  damage  to  young  tobacco  plants.  Although  tobacco 
thrips  appeared  in  Central  Java  to  a  larger  extent  than  in  former  years, 
its  attacks  were  not  serious. 

At  Deli  some  of  the  plantations  in  the  plains  suffered  badly  from  the 
larvae  of  Heliothis.  Toa-toh  '  (Lita  solanella  =  Phthorimaea  opercit- 
lella)  (1)  and  Leptoterna,  which  makes  small  holes  in  the  young  leaves, 
did  greater  damage  than  usual. 

Helopeltis  and  root  fungi  did  much  damage  in  tea  plantations. 
Teak  plantations  were  attacked  by  Calotermes  tectonaer  Duomites  cera- 
micus,  and  Hybloea  ptirea. 

The  forest  reserves  were  attacked  by  a  hitherto  unknown  pyralid  which 
ate  the  young  buds. 

As  in  former  years  "  Sonokling  "  (Dalbergia  latifolia)  stands  were 
attacked  by  mould,  those  of  mahogany  (Swietenia  Mahagoni)  by  the  larva 
of  a  pyralid. 

In  the  west  of  the  Preanger  residency  considerable  damage  was  done 
by  insects  piercing  the  roots  (probably  identical  with  Phassus  clamor). 
"  Rasamala "  (Altingia  excelsa)  and  "  kriiceng "  (Quercus  fagiformis) 
suffered  most. 

The  following  diseases  of  native  crops  were  reported.  Except  in  a 
few  districts  rice  in  Java  suffered  severely  from  non-parasitical  root  rot, 
due  to  the  heavy  rains  during  the  wet  season.  Floods  did  much  damage  in 
many  parts  of  Java,  amongst  others,  the  residencies  of  Rembang  and  Kediri. 
"  Walangsangit  "  attacked  the  rice  fields  in  the  Bantam  residency.  In  Be- 
soeki,  Cecidomyia  was  very  destructive,  in  the  Cheribon  residency,  "  padi- 
boorder  ".  In  Sumatra  considerable  damage  was  done  by  rats  and  Pod  ops. 
As  usual  maize  suffered  severely  from  "omo  Iyer  "disease,  caused  by 
Peronospora  Maydis  (—  Sclerospora  javanica)  (2). 

Soybean  crops  were  injured  by  the  heavy  rains,  especially  in  the  Rem- 
bang, Pekalongen  and  Kediri  residencies. 

Coco  plantations  in  Java  and  Sumatra  were  damaged  by  larvae   ol 
Brachartona. 

As,  owing  to  shortage  of  tonnage,  a  longer  period  than  usual  elapsed 
between  harvest  and  shipping,  many  insects  did  more  or  less  serious  da 
mage  in  the  storing  sheds. 


(1)  See  R.,  Oct.,  1918,  No.  1183  and  R.,  Jan.,  1919,  Nos.  I  jS  and  140   {Ed  ) 

(2)  See  No.  264  of  this  Review.         [Ed.) 
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261  -  Rust  Resistance  of  Oats  Controlled  by  Artificial  Infection  with  Puccfnia  in 
Damp  Warm  Greenhouses,  in  the  United  States.  —  See  No.  186  of  this  Review. 

262  -  Eggplants  Resistant  to  Rot  Caused  by  Bacillus  Solanacearum,  in  the 

Philippines.  —See  No.  1S9  of  this  Review. 

563  -  Patents  on  the  Control  of  Plant  Pests  and  Diseases.  —  See  No.  247  of  thu  Review 


2r>4  -  Experiments  on  the  "  Lyer  "  Disease  of  Maize,  in  Java  (1).  —  palm,  b.,  in  Mede- 

deelingen   van  het  Laboratorium   voor  Plantenziekten,  No.  32,  pp.  1-78  7  +  1  Fig.   -f-  7 
Plates.  Batavia,  1918. 

The  symptoms  of  the  "  Iyer  "  disease  of  maize  in  Java  can  be  divided 
into  three  different  types. 

First  type : —  the  attacked  plants  remain  small  with  narrow  leaves ; 
they  are  yellow  or  greenish  yellow.  Often  plants  of  this  type  lie  down  in 
consequence  of  the  poorly  developed  root  system. 

Second  type :  —  the  plants  are  of  normal  development  with 
yellow  striped  leaves,  emerging  from  a  common  base  in  the  basal  part  of 
the  leaf. 

Third  t}rpe  :  —  the  diseased  plants  are  of  normal  appearance,  only  the 
basal  leaves  show  narrow,  sharply  defined  stripes,  yellow  or  brown  in 
colour.     The  stripes  very  seldom  anastomose  at  their  basal  part. 

•  The  ' '  lyer  "  disease  in  Java  is  caused  by  Sclerospora  javanica  nom.  nov. 
(Syn.  Peronospora  Maydis,  Raciborski  1897,  P.  Maydis  Rutgers,  19 16,  Scl. 
Maydis  Butler  1913  pro  parte).  Only  a  conidial  fructification  has  till  now 
been  found.  The  resting  spores,  described  by  Raciborski,  are  spores  of 
a  Paramoecium,  the  chlamydospores  and  oospores  which  Rutgers  supposed 
to  belong  to  this  species  having  been  proved  to  be  resting  spores  of  a  Py- 
thium.  , 

The  maize  Sclerospora  from  British  India,  described  by  Butler,  is 
not  identical  with  the  Javanese  one  on  maize.  It  is  to  be  named  Sclerospora 
Maydis  Butler.  This  species  also  occurs  in  the  Philippines. 

The  conidia  of  Sclerospora  javanica  germinate  with  a  germ  tube  which 
penetrates  the  leaf  through  one  of  the  stomata.  The  infection  power  of  the 
conidia  is  retained  about  one  day  if  lying  exposed  on  the  leaf ;  when  in  or 
on  the  ground  the  infection  power  seems  to  be  lost  after  4  days.  The  co- 
nidia are  disseminated  by  the  aid  of  the  wind.  Studies  in  the  field  have 
proved  the  presence  of  conidia  in  the  air  and  have  shown  that  the  conidia 
are  able  to  travel  over  a  distance  of  more  than  two  kilometers  without  los- 
ing their  infection  power.  The  maximum  distance  of  dissemination  remains 
yet  to  be  determined. 

A  great  number  of  infection  experiments  have  shown  that  the  conidia 
are  probably  the  only:  and  at  any  rate  the  most  important,  agents  for  the 
dissemination  of  the  Sclerospora  disease.  Their  restricted  longevity  is 
compensated  by  production  in  large  numbers.  Earlier  workers  regarded 
the  resting  spores  as  the  more,  if  not  the  only,  important  ones  in  this 
respect.     But  oospores  are  as  far  as  known  never  formed  by  the  fungus, 

(1)  See  K  ,  February  1917,  N  >.  [97  and  R.,  October  1917,  Mo.  978.  (Ed.) 
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and  if  they  are  some  formed  they  are  at  any  rate  of  very  little  importance 
as  spreaders  of  the  disease.  Furthermore  the  mycelium  which  is  sometimes 
to  be  found  in  the  seeds  of  diseased  plants  never  gave  rise  to  diseased  plants 
in  the  author's  experiments. 

The  following  conclusions  seem  justifiable  : — 

a)  There  is  no  danger  in  planting  in  "  infected  "  soil. 
6)  Seed  material  from  a  diseased  crop  does  not  carry  the  disease  to 
the  following  crop. 

The  incubation  time  usually  lasts  from  10  to  20  days,  one  month, 
however,  being  no  exception. 

The  liability  of  Zed  Mays  to  infection  is  rather  great  at  the  seedling 
stage  and  augments  till  three  or  four  leaves  are  formed.  After  this  stage 
has  been  reached  it  begins  to  diminish  ;  a  plant  three  or  more  weeks  old 
seems  no  longer  liable.  Experiments  concerning  the  influence  of  cultural 
conditions  (way  of  planting,  manuring,  tillage  of  soil,  etc.)  on  the  liability 
of  plants  to  infection  do  not  yet  permit  any  conclusions. 

The  establishment  of  the  fact  that  the  disease  is  propagated  only  by 
means  of  the  conidial  fructification,  gives  a  new  aspect  to  the  question  of 
combating  the  disease.  No  effect  can  any  longer  be  expected  from  soil 
desinfection.  And,  since  no  success  was  obtained  by  spraying  with  fungi- 
cides, the  most  promising  way  seems  to  be  to  forbid  maize  culture  over 
large  areas  during  a  certain  part  of  the  year.  Experiments  on  this  line 
are  in  progress. 

265  -  Rareness  of  Disease  in  Rubber  Plantations  in  IndoChina.—  See  No.  205  oi  this 

Review. 

.66  -  Diseases  and  Pests  of  Tea  on  the  East  Coast  of  Sumatra.  — Bernard,  c  ,  in  Me- 

iedeeUn%en  van  het  Proefstation  voor  Thee,  No.    54,  pp.  1-21  +  7  Figs.     Batav.'a,  1  •■:    . 

In  four  chapters  are  reviewed,  1)  root  diseases,  2)  animal  and  vegetable 
parasites,  3)  Helopeltis  and  Pachypeltis,  4)  Brevipalpus  obovatus. 

Tea  grows  remarkably  well  on  the  east  coast  of  Sumatra  and  usually 
resists  all  diseases;  cryptogamic  diseases  of  the  root  alone  appear  occa- 
sionally on  a  large  scale  in  some  plantations.     Local  conditions  favour 
the  growth  of  fungi,  so  that  certain  districts  appear  badly  infected.     It  is 
necessary  to  clear  the  land  thoroughly,  removing  all  tree-trunks,  stumps, 
branches  and  roots  ;  this  is  the  surest  method  of  controlling  root  disease. 
It  is  pointed  out  that  it  is  inexact  to  speak  of  a  determined  cryptogamic 
disease  of  the  roots,  as,  for  example,  Fames  in  Sumatra  or  Rosellinia  in 
Ceylon.     In  many  cases  neither  of  these  fungi  are  concerned.     It  matters 
little  at  such  times  to  determine  the  different  species,  it  is  important  only 
to  know  that  numerous  fungi  may  develop   on    the  decomposing  under- 
ground organs  of  the  plant  from  which  they  may  pass  to  the  roots  oi  livii 
plants  which  they  may  kill  rapidly.     The  In  st  method  of  contr.  1  is 
to  a  depth  of  19  to  23  in.,  remove  all  remains  of  wood  and  isolate 
which  cannot  be  removed  by  deep  ditches  to  prevent  th 
the  fungi.  . .  . 

The  most  important  vegetable  parasites  are  blown  bjighl  [Laest* 
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reel  rust  {Cephaleuros  virescens),  and  grey  blight  (Pestalozzia  Palmamm), 
which  have  been  observed  on  old  leaves,  the  young  organs  being  hardly 
touched.  These  parasites  can  develop  on  the  young  organs  only  in  the 
case  of  plants  already  weakened  by  other  diseases;  such  cases  are  practi- 
cally non-existent  on  the  east  coast  of  Sumatra. 

Animal  pests  are  only  found  now  and  again  and  do  but  little  damage. 
In  spite  of  the  precautions  taken  at  Java,  Adrama  larvae  were  found  on 
halt-open  tea  seed  imported  from  Java.  It  would  be  well  to  sort  the  seed 
in  rooms  protected  with  mosquito  netting  and  to  destroy  infected  seed. 

The  appearance  of  Helopeltis  and  Pachypeltis,  of  great  importance  to 
the  fatare  of  tea-growing  on  the  east  coast  of  Sumatra,  is  more  fully  dis- 
cussed. Experiments  have  shown  that  Helopeltis  sumo tr nun,  reported 
on  "  gambir  "  [Uncaria  Gambler),  has  a  special  predilection  for  this  plant, 
but  may  also  attack  tea.  Another  species  of  Helopeltis  was  also  found  on 
"  djamboe  "  {Eugenia  Jambolana);  so  far  it  is  unimportant,  but  its  presence 
should  be  noted.  It  is  seen  that  there  are  in  Sumatra  certain  species  of 
Helopeltis  against  which  growers  should  take  precautions  in  order  to  avoid 
the  extensive  damage  done  by  them  in  Java.  A  species  of  Pachypeltis 
doing  the  same  damage  as  Helopeltis  is  also  reported. 

Growers  should  not  be  discouraged  but  should  take  steps  to  control 
the  existing  danger  at  the  outset  while  the  chances  of  success  are  greatest. 
Helopeltis  develops  especially  on  weakened  bushes  and  probably  will  not 
invade  the  plantations  of  the  east  coast  of  Sumatra,  where  the  plants 
are  very  strong.  Here  and  there  the  author  found  Brevipalpus  obovatus, 
which  did  damage  in  Java  only  in  plantations  above  an  altitude  of  3  280  ft. 
The  plantations  of  the  east  coast  of  Sumatra  are  less  high  than  this,  and  it 
is  unlikely  that  this  pest  will  propagate  there.  Attacked  plants  should 
be  removed  from  the  nurseries  and  destroyed.  The  paper  contains  two 
supplements,  one  of  which  gives  notes  on  the  Capsidae  observed  in  Su- 
matra. 

267  -  Fomes  applanatus,  a  Polyporus  Attacking  Black  Ironwood  and  ether  Plants, 

in  South  Africa. —van  der  Bijl,  P,  a.,  in  The  South  African  Journal  of Scit  nee, Vol.  XIV, 

No    ci,  pp.   185  102  +  2  Ficjs.  +  /t  Piates.     Cape  Town,  rqi8. 
Fomes  applanatus  (Pers.)  Walk.  (=  F.  antralis  Fr.)  attacks  and  des- 
troys black  ironwood  {Olea  lauri folia)  in  the  west  of  the  Cape    province. 
It  is  a   facultative  parasite  entering  the  wood  at  ground  level  through 
wounds  in  the  bark.     The  fungus  causes  de-lignification  of  the    woody 

u  s  followed  by  a  decomposition  similar  to  that  caused  by  Polyporus 
lucidus  Leys  in  the  willow.  After  the  death  of  the  tree  the  fructifications 
of  the  fungus  continue  to  form,  making  it  necessary  to  remove  and  destroy 
tlu-  dead  trunks  and  branches,  which  are  tlie  seats  of  infection. 

The  fungus  is  described.  P»csi<U  s  0.  laurifolia  it  is  found  in  S.  Africa 
on  0.  faveolata  (bastard  ironwood),  Acacia  moUissima,  Melia  Azedarach 
(syrim;a),  Rhus  laevigata  (red  currant),  Curtisia  fagittea  (assegai  wood), 
Trichooladus  sp.,  Podocarpus  sp.  (yellow  wood),  Pyrus  ootnmunis,  Celtis 
Kraussiana  (Camdeboo  stinkwood)  and  Scolopia  Mundtii  (red  pear). 

[ttf-ttf] 
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INJURIOUS  INSECTS  AND  OTHER  LOWER  ANIMALS. 

268  -  The  Bean  Fly,  Injurious  to  Cultivated  Leguminosae  in  the  Philippines.     1  n 

y  Quesales,  P,,in  The  Philippine  Agriculturist,  Vol     VII.  No    1.  pp 
Eos  Banos,  191 8. 

The  observations  described  were  cariied  out  at  the  College  of  Agricul- 
ture of  Los  Banos,  Philippines,  on  the  bean  fly  [Agromyza  destructor). 
described  asa  new  species  by  J.  R.  Mali.ock  in  1916,  from  samples  obtained 
at  Los  Banos.  The  fly  was  already  known  to  be  injurious  to  cultivated 
Leguminosae.  So  for  it  is  known  with  certainty  to  attack  cowpea  (Vi- 
gna  sinensis),  Phaseolus  spp.,  and  Dolichos  Lablab. 

The  nature  of  the  damage  done  varies  according  to  whether  young 
or  ripe  plants  are  attacked.  In  the  first  case  the  adult  fly  is  most  abundant 
when  the  first  leaves  of  the  plant  appear.  The  female  lays  its  eggs  in  the 
holes  made  in  the  leaves,  usually  near  the  base.  As  soon  asthey  are  hatched 
the  larvae  bore  galleries  beneath  the  skin  of  the  under  surface  of  the 
leaf,  rarely  on  the  upper  surface.  A  few  days  later  the  larvae  leave  the 
leaves  and  attack  the  stem,  boring  galleries,  generally  downwards.  The 
attack  destroys  the  tissues,  the  petioles  and  other  parts  of  the  stem  swell 
and  then  break.  When  all  the  lower  part  is  attacked  the  plant  fades  and 
dies  ;  this  occurs  also  with  severely  infected  petioles. 

Before  the  author's  experiments  it  was  believed  that  the  larvae  enter 
the  stem  near  or  below  the  surface  of  the  soil.  It  was  also  thought  that 
the  eggs  were  laid  on  or  near  the  roots  and  that  the|larvae  killed  the  planl 
by  attacking  its  root  system.  This  gave  rise  to  the  unsuitable  name  of 
"legume  root  maggot"   by  which  the  larva  is  commonly  known. 

On  ripe  plants  the  attack  is  limited  to  the  petioles,  which  swell  and 
break ;  if  the  attack  is  serious  the  leaves  may  fade.     It  s<  mietimes,  th<  >u 
rarely,  happens  that  the  larvae  attack  the  stem.     Even  when  this  <  i 
happen  the  plant  does  not  die,  only  the  parts  most  severely  attacked  so 
metimes  swell. 

At  Los  Banos   and  doubtless  throughout  the  Philippines   the  insect 
is  the  greatest  pest  of  young  Leguminosae,  sometimes  destroying  wl 
fields  of  them.     At  Los  Banos  it  attacks  by  preference  the  kidney  bean.and 
V.  sinensis,  especially  from  January  to  the  end  of  April.     The  Lima  beau 
and  "  patani  ",  both  belonging  to  the  same  species  (Ph.  lunatus)  are 
most  resistant  plants.     Moreover,  they  are  only  attacked  when  the 
two  leaves  appear.     "  Batao  "  (D.  Lablab)  and     '  mungo  " 
are.  also  resistant,  but  not  to  the  same  extent  as  the  Lima  Ivan 
tani".     Like  these  two,  they  are  only  attacked  when  the  first  I 
appear.     The  following  Leguminosae  appear  exempt   from  all  atti 
Psophocarfms  tetragonolobus  ("  calamismis  "),  Centrosema  Plumier 
valia   ensiformis,    Cyamopsis   psoraloides    ("guar.").    Stizolobium 
("velvet  bean"),   Glycine  hispida   ("soy   bean")   and   Ca\ 
("  caguios  "). 

A  detailed  morphological  and  biological  description   >1  th<  B3 
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The  adult  is  very  small,  the  male  being  about  1.2  mm.  and  the  female  1.7 
mm.  long.  The  lite  history  lasts  2T  cUyS,  but  is  slightly  longer  during 
the  period  from  December  to  February,  probably  as  0  result  of  the  lower 
temperature.  The  female  lives  a  little  longer  than  the  male,  on  an  aver- 
age  38  days,  the  male  living  but  37.  The  female  may  lay  an  average  of 
200  eggs. 

A.  destructor  seems  to  have  two  efficient  natural  enemies  in  the  pa- 
rasitic hymenoptera  Eurytoma  poloni  Girault  and  Paratrigonogasira  stelhi 
I  Urault,  of  which  a  short  description  is  given.  The  former  seems  the  more 
common. 

Considering  the  habits  of  the  larvae  it  is  difficult  to  control  them  by 
Splaying,  which  would  probably  also  be  very  expensive.  Crop  rotation 
and  the  planting  of  immune  or  resistant  Iveguminosae  at  the  period  during 
which  the  fly  is  most  active,  would  doubtless  greatly  reduce  the  damage; 

269  -  Pests  of  Tea  on  the  East  Coast  of  Sumatra.  —  Sec  No.  266  of  this  Review. 

270  The  Rose-leaf  Hopper,  Injurious  to  Apple  Trees  in  America.  —  Childs,  l .,  in  tfie 
« h  e  [on  Agricultural  Experiment  Station,  Bulletin  No.  148,  pp.  1-32  +  20  Figs.  +  *  Plate 
+  3  Diagrams.    Corvallis,  Oregon,  1918. 

In  1912-1913  the  apple  orchards  of  the  north-western  Pacific  States 
were  badly  attacked  by  the  rose  leaf  hopper  (Empoa  rosae).  The  attack 
is  limited  to  the  lower  surface  of  the  leaves  and  causes  yellow  marbling. 
The  insect  does  not  make  holes  in  the  fruit  but  soils  it  with  its  excreta. 

There  are  two  generations  a  year.  The  parasite  lives  almost  exclu- 
sively on  Rosaceae,  showing  a  marked  preference  for  the  rose,  which  is 
much  damaged  by  one  generation  of  insects  alone.  The  apple  tree  and 
strawberry  are  the  only  plants  on  which  both  the  spring  and  the  summer 
generation  have  been  observed.  The  insect's  predilection  for  the  rose 
tree  helps  in  its  control.  By  planting  bushes  or  hedges  of  roses  near,  or 
better  still,  within,  the  orchard,  the  female  insects  lay  nearly  all  their 
;s  on  the  stems  or  these  plants,  leaving  the  apple  trees  free ;  it  is  then 
easy  to  destroy  a  great  number  before  spring.  For  the  control  of  the 
hopper  are  advised  : — 

1)  against  thefhsl  generation,  lime-sulphur  mixture  during  the  first 
to  third  pupal  stages 

2)  followed  by  tree tments  with  concentrated  tob'acco  extract  (Black 
l<  il    I'M  p  water. 

The  mixtures  musl  be  s<>  applied  as  to  reach  well  the  hoppers  on  the 
lower  surface  of  the  leaves. 

71      Halisidota  caryae, z  Lepidopteron  Injurious  to  Cultivated  Trees  in  Canada 
and  th3  United  States.    -  Isely  D wight,  in  U.S.D  1  ure,  Bureau  of 

1-16  ''  ates.     Washington,   D.  C,  1918. 

The  larvae  of  Ht  ta  caryae  Harris  (-•  Lophocam^  Harris, 

1841,  Halesidota  annulifacia  Walker,  [855,  Phego^teta  pcrphyrea  Herrich- 

Schaffi  r,   [855,  Halisidota  caryae  [Harris]  Grote,  182J,  Halisidota  caryae 

[Harris]   Packard,   [890)  attack  by  preference    le;  i  Juglans  Siebol- 

MS-H91] 
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diana,  J.  regia,  J.  nigra,  apple  and.  pear  trees  ;  /.  cinerea,  Cydonu  ohlon  i 
Carya  alba  are  also  often  attacked;  the  insect  has  also  been  reported   ori 
species  of  Acer,  Aesculus,  Alnus,  Beiula,  Carpinus,  Casianea,  Celtis,  ( 
taegus,  Fagus,  Fraxinus,  Hamamdis,  I.arix,  Ostrya,  Platanus,    Prut* 
Quercus,  Salix,  Rhus,  Rosa,  Rufois,  Tilia,  Ultnus. 

In  North  America  this  insect  is  found  from  the  Atlantic  westward? 
to  the  States  of  Missouri  and  Minnesota,  as  far  as  Saskatchewan,  and  from 
the  Canadian  provinces  of  Ontario  and.  Manitoba  southward  to  North 
Carolina  and  the  south  of  Ohio. 

There  is  only  one  generation  a  year.     The  insect  pupates  in  autumn 
and  passes  the  winter  in  this  state.     The  adults  appear  at  the  beginning 
of  the  following  summer.     leaving  takes  place  towards  mid- June,  the  L 
vae  hatching  after  about  a  fortnight.     The  duration  of  the  larval  sti 
varies  according  to  the  host ;  on  /.  Sieboldiana  it  lasts  on   an  a 
74  days,  on  the  pear  tree  88,  and  on  the  apple  tree  92  days. 

The  only  natural  enemy  of  the  insect  known  is  Pimpla  pedalis  Cn   ■ 
As  methods  of  control,  in  addition  to  the  direct  destruction  of  the  eggs  and 
larvae  collected  on  foliage,  treatment  with  lead  arseniate  towards  the  end 
of  June,  shortly  before  the  hatching  of  the  larvae,  may  be  recommended. 


Alfredo  Ruggeri,  gerente  rt 
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272  -  TI13  Economic  Resources  of  Morocco  and  Their  Exploitation  After  the  War. 

— •  Bernard,  A.,  in  the  Bulletin  de  la  Societe  d'cncoura  emettt  pour  I'lndustrie  rationale 
Ye«r  CXVII,  Vol.  CXXIX.  No.  3,  vr>.  358-371.  Pari<.  May-Tune,  i<> 

The  author  summarises  briefly  the  geography  of  Morocco,  a  country  of 
from  193  000  to  221  600  sq.  miles,  i.  e.,  an  area  about  equal  to  that  of  Frame. 
Its  coast  lies  both  on  the  Mediterranean  and.  the  Atlantic  and  it  has 
mountain  chains  with  altitudes  of  13  100  ft.,  as  in  the  Alps.  In  dew  lop- 
ing Morocco  advantage  has  been  taken  of  the  experience  gained  in  Algeria 
and  Tunis,  and  the  very  supple  form  of  government,  the  protectorate,  has 
been  adopted. 

The  statistics  based  on  the  income  tax,  known  as  "  tertib  "  (including  a 
census  of  fruit  trees, area  under  cereals, etc.)  only  refertoa  small  part  of  the 
country.  The  prosperity  of  the  country,  even  that  of  its  industry  and  com- 
merce, depends  on  agriculture;  4/5  of  the  natives  live  by  the  soil  and  their 
capacity  for  buying  depends  on  the  abundance  of  the  crops. 

The  natives  seem  to  prefer  fruit  crops — -olives,  figs,  oranges,  \>  1  >o- 

megranates,  almonds,  apricots.  Orchards  are  found  in  the  towns  and  in 
mountain  districts  difficult  of  access,     In  th<  rn  district  I   (.001 

olive  trees,  1  600  000  fig  trees,  and  115000  orange  tr<  es  are  subjed  1"  1. (Na- 
tion To  obtain  the  true  production  of  French  Morocco  tb,<  should 
multiplied  by  2  or  3. 

There  are  two  kinds  of  annual  crops  :  ■      1)  the"  bekri  "  crops,  early 
Dues  grown  as  soon  as  autumn  sols  i: 
2)  "  inazonzi"  crops,  grown  in  spring  only  -    cluck  peas,  lentils,  m 
aey  beans,  hemp  and  flax.  Wheat  is  grown  particularly  in  the  western  plai 
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in  excellent  soil ;  its  low  yield  oi  7.9  to  9.1  cwt.  per  acre  is  due  to  insufficient 
cultivation  and  absence  of  fertilisers.  According  to  the  statistics,  Morocco 
produces  11  000  000  to  13  750  000  bushels  of  wheat  (on  1  509800  acres) 
and  16500000  to  18250  000  bushels  of  barley  (011200200  acres).  The 
natives  also  breed  oxen,  sheep,  goats,  horses,  mules  and  camels.  The 
sus  shows  856  000  oxen  and  4  000  000  sheep. 

The  agricultural  programme  of  Morocco  has  three  objects  : —  1)  to 
obtain  the  best  results  from  the  acreage  under  cultivation  ;  2)  to  increase 
this  acreage;  3)  to  introduce  new  crops.  Special  attention  should  be  given 
to  developing  the  old  crops  and  new  ones  grown  only  with  great  precautions. 
Very  interesting  experiments  are  in  progress,  especially  with  cotton  which 
it  seems  might  be  grown  in  two  districts  —  the  Valley  of  Sebour  and  the 
Marrakeeh  district  —  if  fertilisers  were  used  and  the  land  irrigated. 

A  study  is  also  made  of  the  mineral  wealth  of  Morocco,  among  which 
may  be  mentioned  the  calcium  phosphate  deposits  of  El  Borondj . 

To  develop  and  exploit  the  resources  of  Morocco,  France  must  be  com- 
pletely freed  from  all  international,  especially  German,  hindrance.  The  good 
results  so  far  obtained  have  been  gained  in  spite  of  such  hindrance.  Peace 
must  also  be  established  throughout  the  country.  Morocco  must  be  sup- 
plied with  powerful  economic  assets  (roados,  railways,  ports  etc.),  and  advant- 
age must  be  taken  of  the  hydraulic  resources,  which  offer  great  possibilities, 
though  their  importance  must  not  be  exaggerated.  Morocco  should  be  connec- 
ted with  France  by  a  good  sea  service.  French  agricultural  colonisation 
must  develop  so  that  the  natives  may  be  encouraged  by  the  example  set. 

273  -  Economic  Development  of  French  West  Africa.—  Dybowski-,  in  the  Bulletin 
de   la   Societe   d\  \ement   pour  V Industrie    mtionale,  Year  CXVII,  Vol.  CXX1X, 

No.  3,  pp.  372-388.  Pari-,  May- Tune,  iqi8. 

A  short  historical  review  is  given  of  the  huge  colony  of  Freueh  West 
Africa,  originally  composed  of  colonies  scattered  along  the  African  coast, 
amalgamated  since  the  decree  of  October  I,  1902.  Under  wise  administra- 
tion commercial  prosperity  has  increased  rapidly  ;  general  commerce,  which 
in  1891  had  a  value  of  31  million  francs,  exceeded  300  million  in  1916. 
Though  French  West  Africa  receives  no  grant  from  France  it.  contributes 
to  the  expenses  of  sovereignty.  If  France  guaranteed  the  loans,  amounting 
to  246  million  francs,  used  to  establish  the  economic  basis  of  the  col 
this  guaranfc  e  has  never  taken  the  form  of  any  kind  of  grant. 

The  exports  are  almost  exclusively  composed  of  natural  products  of 

31  til  or  products  of  n  itive  cultivation.    An  examination  of  the  producing 
possibilities  1  i  tin  se  districts  shows  great  promise  of  pr<  y.     They  may 

livided  into  1,.  the  land  where  exploitation  is  most  rational 

and  which  is  rich  naturally,  2)  the  land  badly  expi  ited  or  completely  aban- 
doned which  should  be  cultivated  by  n<  w  methods  (1).  The  first  class  in- 
cludes the  m<  thodical  <  xploitation  of  the  forests  and  oi  the  oil  palm. 

The  E<  •  at  source  of  wealth.   The  amount  of  timber  squared 

with   full  i  I        which  1  h  (2.471  acres)  may  supply  in  the  richest 

(1)  See  R.  Pi  l>  ,  191  9,  Ni  1.   1  \6. 
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parts  is  estimated  at  2820  cubic  feet;  the  average  is  1760  cubic  feet  There 
are  at  least  6  million  hectares  of  forest,  so  that  the  huge  figure  of 
i°594  440  000  cubic  feet  of  squared  timber  may  be  obtained.  This  at 
the  price  of  pine  (although  it  is  a  question  of  mahogany  and  other  valuable 
woods),  at  least  50  francs  per  cubic  metre  (35.31  cubic  feet),  represents  a 
value  of  15  thousand  million  francs. 

The  oil  palm  offers  valuable  possibilities  which  might  be  increased  by 
better  exploitation.  A  thorough  study  of  the  question  shows  there  to  be 
380  million  palms  from  Sierra-Iyeone  to  the  Congo  capable  of  yielding 
1  714  000  metric  tons  of  palm  oils  and  over  171  000  metric  tons  of  "  pal- 
miste  ",  representing  an  annual  value  of  1  414  275  000  francs. 

The  Agricultural  Service  of  the  colony  and  the  "  Association  cotonniere 
coloniale  "  have  shown  the  possibility  of  growing  cotton  by  means  of  irri- 
gation. 

It  is  estimated  that  there  are  8  million  head  of  oxen  which  might  be 
improved  and  increased.  The  Sudan  sheep  have  been  improved  by  cross- 
ing with  merinos. 

The  fertile  soils  of  French  West  Africa  will  give  abundant  crops  when 
they  have  been  prepared  for  cultivation.  All  the  central  region  so  1 
considered  valueless,  is  in  reality  full  of  promise.  When  the  waters  ot  the 
Senegal  and  Niger  are  utilised  by  means  of  dams  it  will  be  possible  to  irri- 
gate millions  of  hectares  which,  once  cultivated,  will  make  these  districts 
incomparably  rich. 

274  -  Economic  Davelopment  and  Agricultural  Produce  of  Madagascar. —  vr,  \ 

in  the  Bulletin  de  la  Societe  d' encouragement  pour  V Industrie   nationale,  Year  CXVII, 
Vol.  CXXIX,    No.  3,  pp.  389-415.  Paris,  May-June,  1918. 

The  author  describes  the  rapid  evolution  of  Madagascar  and  Us  cause 
— ■  a  system  of  government  superior  to  the  Madagascan  institutions  pre- 
vious to  1895,  an  economic  legislation  in  keeping  with  local  possibilities, 
the  creation  of  means  of  exploitation  which  were  completely  lacking 
commerce  of  Madagascar  which,  at  the  time  of  the  French  conquest  in  1895, 
only  reached  a  value  of  about  10  million  francs,  has  progressed  continually 
till,  in  1916,  it  reached  a  value  of  187  million  francs.  The  increase  every  fi  \v 
years  is  shown  in  the  following  table  :  — 


Year 

Imports 

Ivxports 

Total 

1896 

1901 
1906 
1911 

,  I9l6 

francs 

14  coo  ono 
25  -00  OX) 
34  000  000 
44  000  000 
101  955  OOO 

franca 

3 500  ' 

9  OOO  Oc  0 
28  500  OOO 
47  500  0(  0 
85  OOO  OOO 

at 

i  7  50  1 

3  1  5°° 

1  j  500  OOO 

91  5 

During  the  last  five  years  trade  has,  therefore,  doubled. 
A  description  is  given  of  the  mineral   wealth       iron.lead 
cobalt,  nickel,  silver,  gold,  coal,  lignite,  petroleum,  bitun* 

[xi 
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The  products  of  Madagascar  are  numerous  and  varied  and  correspond 
to  the  variations  in  the  climate  resulting  from  the  differences  in  altitude 
and  latitude  of  the  different  districts.  Crops  imported  from  Europe  have 
been  added  to  the  native  crops,  and  both  have  been  developed  by  im- 
proved agricultural  methods. 

Rice,  which  is  the  chief  native  food,  is  cultivated  in  all  parts  of  the 
isla  rid  except  the  extreme  south.  Dependent  on  imports  in  1900,  the  colony 
now  supplies  the  neighbouring  countries.  In  1916  it  exported  over  31  000 
metric  tons  of  a  value  of  6  220  000  francs.  This  figure  may  be  expected  to 
treble  in  a  few  years. 

Manioc  is  grown  both  on  the  coast  and  on  the  table  lands  above  5  250 
feet.  In  certain  districts  the  }deld  is  11  ]A  metric  tons  per  acre.  The  ex- 
portation of  manioc,  which  was  only  25  metric  tons  in  1908,  was  1500 
metric  tons  in  1916  with  a  value  of  1  y2  million  francs. 

Maize,  the  production  of  which  is  about  60  000  metric  tons  and  could 
be  greatly  increased,  and  potatoes,  grown  in  large  quantities  on  the  central 
table  land  and  in  the  Ankarata  range,  are  very  valuable  foods  increasingly 
appreciated  by  the  natives.  Sweet  potatoes  are  grown  over  about  158  400 
acres  and  yield  an  average  of  240  000  metric  tons. 

The  cultivation  of  wheat,  introduced  by  Europeans,  developed  nor- 
mally until  ion  on  the  central  table  land,  but  suffered  greatly  from  rust 
in  1912.  .Studies  and  experiments  are  being  made;  with  the  object  of  con- 
trolling the  disease  and  acclimatising  resistant  varieties. 

The  production  of  dried  vegetables  has  increased  considerably.  In 
1916  over  14000  metric  tons  of  a  value  of  7  i/>  million  francs  were  exported. 
The  vegetables  were  chiefly  kidney  beans  and  lima  beans  (Phaseolus  liuia- 
tus  var.  inamoenus)  (1),  the  yield  of  which  varied  from  14.3  to  19.8  cwt.  per 
acre,  with  a  value  of  350  to  500  francs  per  metric  ton  according  to  the 
quality. 

Kitchen  garden  and  fruit  crops  are  very  abundant,  the  differences  in 
altitude  making  it  possible  to  grow  infinite  varieties  (all  the  fruits  of  tro- 
pical countries  and  those  of  temperate  countries  are  grown. 

Along  the  coastal  districts,  where  the  climate  is  tropical,  the  more 
costly  crops  are  grown,  especially  vanilla,  largely  cultivated  on  the  east  and 
north-west  roast  with  an  export  which,  in  1916,  exc<  *  ded  216  metric tonsof 
a  value  of  4  333  000  francs;  coffee, chiefly  Arabian  and  Siberian,  for  which 
th  ire  is  a  tendency  to  substitute  Coffca  congensis,  an  earlier  species  m<  >re  re- 
nt to  Hemih  ia  vastatrix  ;  in  1916,  600  metric  tons  of  coffee  were  exported; 
cloves,  the  exports  of  which  exceed  5500001b.  with  a  value  of  about 
500  000  francs  ;  they  are  now  being  treate  1  industrially  for  the  local  pre- 
paration <»f  dil  of  cloves;  cacao  (2)  and  kola,  the  production  of  which 
is  recent  but  may  give  good  results. 

Anion;,  1I1  Industrial  crops  mention  should  also  be  made  oi  coco,  all 
along  the  const,  but  chiefly  the  north-west ;  rubber,the  production  of  which 


(1)  See  R.  March,  191 8,  N  uf  this  A' 

(2)  Se?  No,    ;  ■  •  "i  1  hi-   A' 
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is  decreasing,  tobacco,  which  is  very  fine  in  the  mountainous  parts  of  the 
high  table  lands,  sugar  cane,  found  throughout  the  island  to  a  height  of 
4920  feet,  essence-yielding  plants  —  vervain,  geranium,  and  chiefly  yl. 
ylang;  a  wild  textile  plant,  Urena  lobata,  a  bush  of  the  Malvaceae  family  used 
by  the  natives  to  make  very  strong  rope,  fishing  nets,  and  coarse  cloths; 
and  fibrous  plants,  very  rich  in  cellulose,  forming  an  inexhaustible  reserve 
for  paper  pulp  ;  they  are  principally  bamboo,  abaca,  vero,  zozoro,  etc. 

Madagascar  has  immense  forests  covering  from  24  700  000  to  29  640  000 
acres,  or  1/6  of  its  surface  ;  they  are  mostly  in  the  east  and  on  the  heights 
of  the  table  lands.  These  forests  contain  enormous  wealth  in  wood  for 
cabinet-making,  marquetry,  building,  turning  and  wheelwright's  work. 

Breeding  is  on  a  large  scale  in  the  plains  of  the  north,  west  and  south. 
It  is  estimated  that  there  are  8  million  oxen,  %  of  which  may  be  slaugh- 
tered annually.  The  preserving  factories  work  regularly.  Attempts  to 
transport  live  stock  to  Europe  have  not  usually  proved  successful.  Pig 
breeding  and  its  dependent  industries  are  very  important. 

The  exploitation  of  this  country  may  be  very  greatly  improved,  but  an 
increase  in  native  population  should  be  encouraged  and  maritime  relations 
with  France  organised. 

275  -  The  Utilisation  of  the  Lima  Kidney  Bean  {Phaseolus  lunatus)  as  a  Human 
Foodstuff.  — ■  Roihea,  in  the  Annates  des  Falsifications  ct  des  Fraudes,  Year  XI, 
No.  121-122,  pp.  361-369.  Paris,  November-December,  1918. 

The  author  returns  to  the  often-discussed  question  of  the  utilisation 
of  lima  kidney  bean  (Phaseolus  lunatus)  as  a  human  food  as  he  considers  the 
question  of  poisonous  beans  more  important  than  ever.  After  calling  to 
mind  the  studies,  experiments  and  conclusions  of  other  workers,  especially 
those  of  Messrs.  PrudhommE,  Rigotard  and  Kohn-AbrEST  (1),  he  descri- 
bes his  own  experiments  and  conclusions. 

The  water  in  which  the  beans  are  soaked  for  12  to  24  hours  or  boiled 
for  3  hours  removes  about  78  of  the  poisonous  element  from  the  toxic  beans, 
leaving  an  average  of  1/8  of  prussic  acid.  In  the  whole  beans  the  glucoside 
is  far  from  decomposed  after  12  hours  soaking,  which  liberated  about  2/3  of 
the  total  hydrocyanic  acid.  Soaking  for  24  hours  hydrolysis  almost  all 
the  glusoside.  After  12  hours'  soaking,  from  1/3  to  1j6  of  the  prussic  acid 
is  removed  from  the  whole  beans  ;  after  maceration  during  24  hours  this 
amount  is  reduced  to  about  l/2  of  the  total  acid.  At  laboratory  temp< 
ture  (13  to  I4°C.)  the  action  of  a  certain  quantity  of  emulsine  added  must 
last  24  hours  to  hydrolyse  all  the  glucoside  remaining  in  crushed,  boiled 
beans. Boiling  without  previous  soaking  only  removes  half  of  the  hydr< 
acid,  the  other  half  remaining  in  the  beans. 

The  author  concludes  that  lima  kidney  beans,  even  thoi     • 
30  milligrammes  of  hydrocyanic  acid  per  100  grammes  of  beans,  1 
safely  eaten  by  adults,  on  condition  that  they  are  first  soaked  for  1 2  I 
preferably,  24  hours,  in  a  large  quantity  of  water  which  is  carefully  thi 
away,  the  beans  being  then  washed  in  running  watei  .boiled  for  three  hoi 

(1)  .See  R.  March,  r9i8,  No.  292.  {Ed.) 
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in  as  much  water  as  possible,  care  being  taken  to  replace  the  evaporated 
water  from  time  to  time,  and  to  throw  away  all  the  water  in  which  they 
are  boiled. 

The  author  thinks  with  Messrs  Kohn-Abrest,  Prudhomme  and  Ri- 
GOTARD  that  the  amount  of  HCN  allowed  legally  in  France  should  be 
lowered  from  20  to  10  milligrammes  per  100  grammes.  The  beans  should 
be  sold  only  under  their  own  name  with  an  indication  of  their  prussic  acid 
content.  The  author  advises  prohibiting  formally  the  use  of  these  beans  in 
hospitals  and  for  children  younger  than  10,  unless  their  HCN  content  does 
not  exceed  5  to  6  mgm.,  as  is  the  case  with  certain  other  beans  (Phaseolus 
lunatus  var.  inamoens)  grown  in  Madagascar  (1)  or  Provence. 

CROPS  AND  CULTIVATION. 
276  -  Agricultural  Weather  Conditions  on  the  South  Coast  of  San  Domingo.  — 

Catran,  P.,  in  the  Rcvista  de  Agricultura,  Year  XIV,  No.  7,  pp.  217-220.  San  Domingo, 
October,  1 01 8. 

The  paper  under  review  gives  for  the  first  time  meteorological  data  on 
the  Republic  of  San  Domingo  based  on  8  years'  observation.  The  appended 
table  gives  some  of  these  data. 


Month 


January 

February  .... 
March 

April 



June 

July 

August 

S  ptember.   . 

'  ■  tober 

November.   .    .    . 
!  >i  (  ember  .... 


Monthly  averages 

Rainfall 

Relative 

Average 

Maximum 

Minimum 

moisture 

temperature 

temperature 

temperature 

in  mm 

of  the  air 

23.50  C 

28. 8°    C 

18. 30   c 

;"9-o 

73- <  % 

23.80 

29. o° 

i8.6° 

41.5 

7  >.i 

24-4° 

2'). 2° 

19-1° 

-.8.5 

73-2 

24. 90 

2".5° 

20. 2° 

83-9 

74.0 

25.90 

3O.3O 

21.60 

i4«'-5 

763 

2'). 7° 

3O9O 

22.60 

153.9 

76.3 

27.50 

31.8" 

23-3° 

1 43-5 

76.8 

27.4° 

31.00 

23. 2° 

178.0 

76.5 

26. 90 

3i-3° 

22. 70 

145-3 

75-9 

26.10 

30.50 

2  2.0° 

141. 0 

75-5 

25. 00 

30. o° 

20. 70 

125.0 

75-" 

24. 1° 

29. 2° 

I9.0O 

55-5 

73-o 

••5.3°    C 

30.0°     C 

20.6°    C 

131.15 

■J  4.1   % 

These  observations  were  made  during  the  period  1910-1917  at  San  Do- 
niingo,  by  180  27'  30°  of  N  latitude  and  69'  54"  of  W  longitude.  The  data 
may  be  applied  and  extended  with  sufficient  approximate  correctness,  as 
irds  temperature  a1  leasl  ,to  all  the  southern  coast  between  Chab6n  and 
Nizao.  To  the  wesl  of  this  last  locality  the  temperature,  especially  the 
maximum  one, increases  rapidly  and  the  moisture  content  of  the  air  drops. 

(1)  s  e  R    Man  h,  [918,  No    292.  [Ed.) 
hi5--:TGl 
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Throughout  thisdistrict  rain  is  abundant,  especially  in  the  west  and  north- 
west, near  the  high  mountains  which  rUn  from  the  interior  to  the  sea.  On 
the  western  side  of  this  mountain  spur,  the  heights  of  which  arrest  and  con- 
dense the  abundant  vapour  coming  from  the  east-south-east,  the  total  pre- 
cipitation drops  suddenly  by  70  %. 

A  knowledge  of  the  weather  conditions  makes  it  possible  to  forecast 
fairly  exactly  the  success  of  certain  crops  in  the  different  districts.  For 
example,  maize  to  ripen  requires  a  total  of  average  daily  temperatures 
varying  from  2  600 to  2  8oo°C,  and  a  total  rainfall  of  not  less  than 311  mm. 
(=  12  pulgadas) .  It  is  usually  sown  during  the  first  half  of  April.  From  April 
to  July  the  average  temperature  is  26.50;  by  dividing  by  this  figure  the 
total  number  of  degrees  necessary  to  the  normal  development  of  the  plant 
(2600-2800)  the  quotients  98  and  105  are  obtained.  The  figures  represent 
the  number  of  days  of  the  whole  vegetative  period.  In  this  interval  (100 
days  on  an  average),  starting  from  the  beginning  or  middle  of  April,  the 
total  rainfall  always  exceeds  the  necessary  311  mm.  Maize  should,  there- 
fore, do  well  and  give  a  good  yield  along  the  coast  of  the  Republic.  If, 
on  the  other  hand,  the  seed  were  sown  in  December  or  January,  the  vege- 
tative period  would  be  prolonged  as  a  result  of  the  lower  temperature,  so  that 
the  rainfall  would  no  longer  suffice,  and  the  harvest  would  most  probably 
be  bad.  Along  the  coast  the  high  temperature  and  heavy  rainfall  make  it 
impossible  to  grow  wheat,  which  only  develop  there  vegetatively  without 
earing,  or,  at  the  most,  forms  ears  with  grain  which  does  not  develop. 
The  author  believes  good  results  would  be  obtained  further  inland  wher- 
ever the  average  temperature  during  germination  does  not  exceed  i8°C.  and 
is  never,  subsequently,  much  above  25°C. 

277  -  The  Distribution  of  Frost  in  the  United  States,  —reed,  w.  g.,  in  the  u.  s. 

pzrtment  of  Agriculture,  Office  of  Farm  Management,  Atlas  of  Am  icullure,  Pt. 

II.  Climate,  Section  I,  Pt.  2,  pp.  1-12  +  32  Fis:s.  Wa^hinsrtnn.  July  15,  iqiR. 

A  study  is  made  of  :  —  i)  the  distribution   of  the    last   destructive 
spring  frost;  2)  that  of  the  first  destructive  autumn  frost ;    3)  the  leng 
of    the    frost-free    period.   Temperatures  of  o°  C.  or   less   arc   considered 
equal  to  frosts.  The  observations,  made  in  4000  stations  attached  to  the 
Meteorological  Office,  cover  20  years  (1895-1914)    in  600   cases,  10  to 
years  in    1800  cases,  and  7    to  10    years  in  the  remaining 

Last  destructive  spring  frost.    —  On  the  map,  all  the    localities 
in  which  this  frost  occurs  on    an  average    on  the    same    day    are  joined 
by  a  line.  As  it  would  be  too  complicated  to  make  a  curve  for  every  < 
in  the  month,  it  is  made  for  a  few  days  only,  or  even  for  only  one.  Thus, 
to  *he  east  of  the  Rocky  Mountains  three  curves  are  drawn   for  the 
nth   and    21st    days   of  each   month    respectively.  On    these  mounl 
and   to   the   west   of   them,   however,  only  one  curve,   for  the   first  1 
of  each  month,  is  drawn. 

As  an  example  of  these  curves  that  for  March  ist  may  be  tab 
Starting  from  Charlestown,  S.  Carolina,  it  turns  towards  the  south  we: 
running  very  near  the   coast,  then,  at  the  30th  degree  of  N.  latitud* 
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beuds  to  the  west,  avoiding  nearly  all  Florida,  and  runs  along  the  Gulf 
of  Mexico  between  the  29th  and  31st  N  parallels.  In  the  western  ter- 
ritory this  curve  is  much  more  irregular.  In  the  south-west  of  Arizona  the 
last  destructive  spring  frost  occurs,  on  an  average,  before  March  1st, 
whereas,  towards  the  northern  frontier  and  in  many  mountainous  districts 
of  the  centre  and  west  (  x/s  of  the  total  area  of  the  State's)  this  last  frast 
conies  after  June  1st.  The  curves  corresponding  to  the  dates  betw 
March   1st    and    June    1st   are   greatly   influenced   by  the  d  at   lati- 

tudes and  altitudes. 

First  autumn  frost.  — The  districts  in  which  it  occurs  on  an  a\ 
age  before  September  1st   correspond    roughly  with   those   in  which   trie 
last  spring  frost  is  after  June  1st.,  but  are  slightly   smaller.     As   a   rule 
the  earlier  the  first  autumn  frost  the  later  is  the    last  spring  frost. 

Frost-free  season.  —  This  lasts  from  365  days  (complete  absence 
of  frost  throughout  the  year)  at  Key  -West,  Florida,  to  less  than  90  days 
in  the  extreme  north  and  high  districts  of  the  west.  The  area  over  which 
the  frost-free  season  lasts  less  than  3  months  corresponds  approximately 
to  that  in  which  the  last  destructive  spring  frost  occurs  after  June  1st 
and  the  first  destructive  autumn  frost  before  vSeptember  1st.  In  most 
cases  these  districts  are  covered  with  vast  forests  wherever  the  rainfall 
is  sufficient,  and  are  not  suitable  for  agriculture. 

278  -  The  Effect  of  Cold.  Wind,  and  Rust  on  Various  Wheats,  in  France.  —  vu  t 

G.,  in  the  Revue  Internationale  de     >  .  Year  V,   No.   3,  pp.   79-91.  Paris,  March 

15,  1 91 8. 

Winter  wheats.  —  The  classification  of  different  varieties  of  wheat 
according  to  their  resistance  to  frost  is  very  useful  and  practical  in  genetic 
work  as  it  makes  it  possible  to  discover  rapidly  the  existence  of  correlations, 
a  knowledge  of  which  greatly  facilitates  the  selectors'  work.     Such  a  clas- 
sification was  made  at  the  Genetic  Station  of  Verrieres,  Seine-et-Oise,  1 
Paris,  in  1917,  when  it  froze  almost  continually  from  January  20  to  Fe- 
bruary 15,  the  temperature  sometimes  falling  to  —  iG°C.    This  wi  vi  re 
test  of  the  resistance  to  cold  of  the  different  varieties  of  winter  wheat  gr 
in  the  experiment  plots  of  the  Station.     According  to  the  damage  done  by 
the  frost  to  the  different  varieties  of  wheat  M.  J.  DE  VlLMORIN  divided  1 1 
into  5  classes  (1)  :  — 

1)  Varieties  which  resisted  well  or  hardly  suffered. 

2)  Varieties  which  suffered  slightly  (loss  from  1/5  to  1/3  of  the  plants). 

3)  Varieties  which  suffered  [1(2  of  the  plants  lost). 

4)  Varieties  which  suffered  greatly   (loss  between  2/3  and  I  the 
plants). 

5)  Varieties  almost  completely  or  completely  frost-bitten. 

ML  I'abbe  G.  Vieules,  who  d<  iction  work  at  urn,  a  hi 

lity  (2620  to  2950  ft.)  with  a  clima  wing  particularly  well  the  mor- 

phological characters  which  may  be  correlated  with  resistance  or  sensiti- 


(0  Tli  t  of  Hi.  wheat s in th'  ahiR  Feb  .  (Ed.)  I 
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veness  to  frost,  found  a  marked  correlation  between  the  colour  of  the  ear 
(glumes)  and  the  grain  of  winter  wheats  and  their  resistanee  to  frost .  Accord  - 
ding  to  him  the  Mendelian  characters  red  ear  and  red  grain  are  indices 
resistance  to  frost,  whereas  the  characters  white  ear  and  white  grain  show 
sensitiveness  to  frost.  This  led  him  to  seek  in  the  table  of  the  colour  oi 
the  ear  and  grain  of  the  different  wheats  published  by  M.  Garola  (i)  those 
wheats  contained  in  M.  J.  de  Vixmorin's  list  of  the  decreasing  resistance 
to  frost  (2).    He  thus  obtained  the  following  decreasing  list  of  30  varied  i 


No.  on 

J.  de  Vil- 

morin's 

list 


Vavietv 


I 
2 

3 
4 
5 
6 
8 

9 
10 

12 
13 
14 
15 
16 
20 

29 
3° 
3i 
32 
35 
38 
39 
42 

43 
49 
51 
54 
55 
57 
61 


Colour  of  ear 


Colour  of  gram 


Rouge  d'Altkirch 

Teverson       

Dattel    .  . 

Automne  rouge  barbu  •  •  ■ 
Nonette  de  Lausanne  .... 
fipautre  blanc  sans  barbes 
Victoria  d 'automne   .... 

Blanc  de  Flandres 

Bie  seigle •    •    • 

Gros  bleu. 

Briquet  jaune 

Lamed 

Rouge  d'£cosse 

Browiek 

Chiddam    d'autorrme    a  epi 
rouge 

Roseau      

Bordeaux      

Bon  Fermier 

Japhet  

Hatif  inver sable 

Noe 

Bordier 

Rouge  de  St.  Laud 

Rieti       

Chiddam  de  mars  .   •    •    •    • 

Touzelle  rouce  de  Provence 

Richelle  blancbe  de  Naples. 

Gironde.     .  » 

Petanielle  blanche 

Saumur  de  mars 


copper  red 

light  red 

red 

dark  brown 

red 

white 

salmon  or  pa:e  fawn 

white 

reddsh  brown 

white 

white 

red 

brownish  red 

red 

dark  red  or  brown 

white 

reddish  or  brown 

milky  white 

white 

white 

white 

white 

white 

white 

white 

very  dark  1 

white 

white 

whi  te 

white 


reddish 

yellow  and  reddish 

white 

red 

red  or  r<  low 

pale  red 

reddish  yellow 

white 

red 

red 

yellow 

red 

red  or  reddish  yellow 

red 

white 

white 

red 

v.  l'ow 

r<  d 

pak-  yellow 

yellowjsh  gi 

white 

red 

grey 

white 

white 

i  li 
white 


^oT^^h^U.  Vn             list  with  that  .  E   M.  de  VilmoRIN  .1 
posit^LorXonislound  between  the  pigmentati h  the 

rectiln  de  G.  Wery.  Paris,  prairie  J.  <> 

(,)Loc.cit.  |§] 
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and  the  grain  and  resistance  to  rust.  Of  the  first  15  varieties  on  M.  ViEULEs' 
list  (Nos.  1-20  of  M.  DE  Vilmorin's)  II  have  a  more  or  less  red  ear  and  12 
more  or  less  coloured  grain.  All  these  15  varieties  are  included  in  de  Vil- 
morin's first  class  (varieties  which  resisted  well)  except  No.  20,  Chiddam 
d'automne  a  epi  rouge,  which  is  in  the  second  class  (varieties  which  suffered 
little).  These  15  varieties  thus  make  up  the  group  of  frost  resistant 
wheats.  Of  the  last  15  varieties  (Nos.  29-61),  13  have  white  ears,  and  5 
white  grain  as  well.  These  last  15  varieties  are  all  included  in  de  Vilmo- 
rin's 3rd,  4th  and  5th  classes,  and  make  up  the  group  of  wheats  sensitive 
to  frost. 

Spring  wheat.  —  The  results  obtained  at  Nages  with  Aurore  wheat 
show  the  necessity  of  knowing  the  climate  and  soil  well  before  judging  the 
value  of  a  new  variety.  The  productivity  shown  by  Aurore  wheat  near  Paris 
was  not  maintained  in  Aquitaine  and  Banguedoc,  where  it  also  proved 
very  sensitive  to  rust,  especially  in  the  following  Tarn  districts  :  — 
Nages  (2  620  ft.),  Rayssac  de  Janes  (1960ft.),  Saint-vSalvy  de  Fourestes  (980 
ft.),  L/auraguais  (320  ft.)  and  Bordelais  (130  ft.).  * 

In  all  these  districts  Marquis  wheat  does  best.  M.  ViEULEs  studied  this 
wheat  carefully  and  used  if  for  creating  his  Cent  Jours  wheats  (1),  keeping 
it  free  from  all  mixture  and  increasing  its  earliness  by  continued  selection. 
At  Nages  at  the  present  time  Marquis  wheat  is  very  early,  very  productive 
and  resistant  to  rust,  lodging,  scorching,  and  frost  (red  grain) ;  in  spite  of 
the  violent  winds  frequent  in  the  locality  the  grain  does  not  drop.  It  is 
above  all  a  spring  wheat,  but  if  sown  before  winter,  in  the  warmer  weather, 
it  rapidly  ears  and  ripens,  avoiding  rust  attack  by  the  speed  of  its  growth. 
It  is  a  wheat  capable  of  adapting  itself  to  very  varying  climatic  conditions, 
flourishing  at  altitudes  of  from  o  to  3930  ft.  and  in  most  districts  of 
France  —  Beauce,  Brittany,  Anjou,  Auvergne,  Beam,  Roussillon,  Pro- 
vence, etc. 

279  -  Injurious  Effect  of  Low  Temperature  and  Mist  on  the  Davelopment  of  Rice 
as  Connected  with  the  Propagation  of  Weeds,  in  the  Vercelli  District,  Piedmont, 
Italy.  —  Marcareixi,  B.,  in  the   Giornale  di  Risicbltum,  Year  VIII,  No.  8,  pp.  114- 

i.  An«nst,  1018. 

In  1918  much  harm  was  done  in  the  Piedmontese  rice  fields  by  the  ex- 
iive  growth  of  weeds,  especially  where  late  varieties  of  rice,  such  as 
"Chim  mario  ",  had  been  sown  and  where  cold  water  was  used  for  irri- 

gation (upper  V<  rcelli  district).  According  to  the  author  these  unfortunate 
results  were  due  to  the  weather  conditions.  The  weather  between  sowing 
and  complete  tillering  was  abnormal,  with  frequent  low  temperatures,  con- 
tinual wet  da]  s  and  cloudy  sides,  so  that  the  rice  began  to  fail  immediately 
after  germination  and  the  first  growth  of  the  plants  was  hindered,  to  the 
profit  of  the  we<  <ls. 

In  rice  growing  the  two  mos1  important  climatic  factors  are  heat  and 
li'.dil  (2).     Th        1    cal  periods  of  rice  are  those  during  which  it  has  an  ab- 


(1)  See  A'.  F<  i> 

(2)  See  A'.  U 
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solute  need  of  a  certain  minimum  quantity  of  heat  and  light.  If  these  n.i- 
nimums  are  not  available  at  these  periods  the  yield  will  be  small  even  though 
the  temperature  be  high  and  the  days  sunny  throughout  the  rest  of  the 
vegetative  period.  In  northern  Italy  the  ciitical  periods  are  during  tiller- 
ing (more  especially  when  the  rice  turns  yellow  before  tillering)  and  during 
the  formation  of  the  panicle.  If,  at  these  two  stages,  the  heat  is  not  suf- 
ficient to  keep  the  atmosphere  of  the  rice  field  at  a  minimum  temperature 
of  I3-I4°C  for  the  first  stage  and  15-160C  for  the  second,  according  to  the  va- 
riety of  rice  cultivated,  the  yield  in  paddy  may  be  partly  compromised. 

In  1918,  during  the  tillering  stage  (from  the  end  of  May  till  about 
June  20),  at  which  the  rice  plant  supplies  the  considerable  amount  of  plas- 
tic matter  necessary  to  the  formation  and  development  of  the  adventitious 
roots  and  secondary  stems,  the  temperature  round  the  rice  fields  was  well 
below  the  normal  (i4cC  as  compared  with  i/°C  in  io,i6and  191 7).  The  re- 
sult was  very  weak  growth  in  height  and  tillering  in  the  late  varieties  of 
rice,  whereas  the  weeds,  much  less  exacting  in  heat  and  light,  developed 
rapidly  and  abundantly  in  the  spaces  left  empty  by  the  scant  vegetation 
of  the  rice. 

From  the  time  of  sowing  till  harvest,  weeds  always  compete  strongly 
with  rice  with  a  series  of  species  of  increasing  harmfulness,  such  as  the  lafc 
panic  rasses  known  as  "  giavone  "  (Partial in  phylloryzoide  and  P.  erectum)  (1), 
the  roots  of  which  benefit  greatly  by  the  cultural  methods  and  fertilisers 
applied  to  rice.  Weeds  are,  however,  yet  more  harmful  by  the  growth  of 
their  aerial  parts  which  deprive  the  rice  of  the  light  and  heat  of  which  it 
has  so  much  need  in  order  to  give  good  yields.  This  purely  vegetative 
competition  gradually  decreases  the  rice  yield  more  and  more.  This  is  shown 
by  the  author's  experiments  aiming  at  determining  the  relation  between  the 
degree  of  tillering  of  rice  (number  of  plants  divided  by  number  of  stems  = 
tillering  energy;  weight  of  dry  matter)  and  the  degree  of  infestation  by 
weeds  (number  of  plants  and  total  weight  of  their  dry  matter)  to  the  unit 
of  surfa'ce.     Some  of  his  results  are  given  below  :  — 

1st  case  :  —  rice  sown  on  April  26  and  never  weeded.  —  On  July  10  tli 
was  an  enormous  number  of  weeds  of  all  kinds  and  sizes,  whereas  rice  plants 
were  scarce,  of  limited  tillering  and  low  so  that  the  ratio  between  the  dry 

—   =  i.ioj,  making 

it  possible  to  foretell  a  small  harvest. 

2nd  case:  —  rice  sown  on  April  20  and  weeded  only  once  on  June  15. 

The  ratio  -  dropped  to  0.61. 

yd  case  :  —  rice  sown  on  April  12  .  —  The  ratio 

was  yet  lower  :    0.20. 

4th  case:  —  rice  sown  on  April  10,  transplanted  on  June  i" 


(1)  See  R.  Dec,  1912,  No.  1688.  (Ed.) 


258  AGRICULTURAL   METEOROLOGY 

weeded,.  —  The  ratio  -      -  was  vqxj  low,  not  exceeding  0.05. 

The  fact  that  transplanted  rice  contains  almost  no  weeds  ma}T  be  ex- 
plained a  >  follows :  —  rice  plants  for  transplantation  are  first  grown  in  well- 
fertilised  soil  and  receive  warmer  water.  In  the  soil  in  which  it  is  trans- 
planted it  receives  much  light  and  heat,  thanks  to  its  spacing  (S  times 
greater  than  in  the  nursery),  so  that  as  soon  as  it  has  taken  root  (in  4  to 
6  days)  it  develops  vigorously  and,  15  to  20  days  after  transplanting,  covers 
the  whole  of  the  rice  field,  suffocating  and  killing  the  weeds  which  have 
grown. 

The  causes  of  the  excessive  growth  of  weeds  in  rice  fields  being  known  it 
is  more  easy  to  find  methods  of  provention.  Among  these  methods  are  :  — 
1)  Arranging  for  the  critical  period  to  coincide  with  the  most  fa- 
vourable weather  conditions  ;  this  may  be  done  by  delaying  sowing  so  that 
tillering  begins  after  the  end  of  May.  The  efficacit}^  of  this  method  is  shown 
by  the  fact  that,  in  1918,  the  rice  plants  of  one  variety,  sown  relatively  late, 
were  less  infested  by  weeds. 

■2)  Cultivating  early  varieties,  with  a  short  vegetative  cycle,  in  rice 
fields  irrigated  with  cold  water.  If  late  varieties  yield  more,  the  area  over 
which  they  may  be  grown  is  much  more  limited  on  account  of  their  heat 
requirement.  • 

3)  Modifying  the  weather  conditions  artificially  during  the  cri- 
tical period  by  transplanting.  Transplanted  rice  receives  more  light,  as  a 
result  of  the  regular  distribution  of  the  plants  in  the  field,  and  the  soil  and 
water  are  warmer  because  the  water  is  more  exposed  to  the  sunlight  and 
the  soil,  submerged  only  in  June,  at  the  time  of  transplanting,  has  before 
this  period  a  special  physical  texture  and  contains  much  air  which  enables 
it  to  have  a  temperature  more  favourable  to  the -development  of  adventi- 
tious  roots    (warm   soil). 

280  -  Effect  of  Afforestation   on   Hidden   Condensation.  —  Descombes,  p.,  in  the 

•c  Scienlifique,  Year  LVI,  No.  16,  pp.  490-492  +  Bibliography  of  20  Publications. 
Paris,  1918. 

The  author  insists  on  the  importance  of  afforestation  to  regulate  the  dis- 
charge of  waters  and  its  influence  on  the  quantity  of  the  waters  by  decreas- 
ing their  absorption  and  increasing  the  quantity  deposited  on  the  soil  by 
111  -1<M!  .logical  factors.  Afforestation,  moreover,  largely  increases  hidden 
condensation,  i.  e.  dew,  mist,  hoar  frost  which,  though  not  registered  by  the 
rain  gauge,  are  as  important  as  rain.  This  was  shown  by  F.  A.  Forel  for 
the  Lake  of  Geneva  which  discharges  more  water  than  it  receives  from  rain 
and  snow  ;  this  has  also  been  shown  for  other  water  basins. 

As  evaporation  (which  alone  causes  more  than  half  the  rain  water  to 
disappear)  must  also  be  taken  into  account,  it  must  be  admitted  that  the 
supplementary  water  received  by  a  basin  comes  from  another  source  and 
that  it  forms  more  than  half  the  water  discharged  from  the  basin.  Theonly 
known  source  of  such  water  is  hidden  condensation.  Though  it  is  not  yet 
possible  to  estimate  the  exact  extent  to  which  afforestation  increases  such 
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condensation,  a  relative  idea  of  it  may  nevertheless  be  formed  by  compar- 
ing the  large  amount  of  rime  on  a  tree  after  certain  winter  nights  with  tin- 
minute  amount  of  dew  covering  the  bare  soil  near  on  a  surface  equal  to  its 
horizontal  projection. 

Conclusive  results  obtained  by  various  scientific  societies  and  workers 
are  given.  These  results  confirm  the  theory  sufficiently  to  make  it  certain 
that,  by  planting  trees  on  land  above  torrents  the  hidden  condensation  will 
be  at  least  doubled.  The  water  received  by  each  basin  would  thus  be  in- 
creased by  50  %  in  addition  to  10  %  due  to  the  increased  rainfall  in  wooded 
land,  so  that  the  total  increase  would  be  60  %.  Theiefore,  by  planting  woods 
on  V5  of  the  land  of  each  basin,  so  as  to  leave  pasture  land  for  cattle,  its 
value  would  be  increased  by  20  %. 

Attention  is  drawn  to  the  special  conditions  of  recent  years  by  which 
certain  countries  have  been  obliged  to  sacrifice  a  great  part  of  their  forests 
and  to  rely  on  imported  timber.  This  should  be  remedied  as  soon  as  pos- 
sible and  re-afforestation  started  seriously. 

281  -  The  Influence  of  Plant  Residues  on  Nitrogen  Fixation  and  en  Losses  of  Nitrate 
in  the  Soil.  —  Hutchinson,  M.  B.,  in  The  Journal  of  Agricultural  Vol,  IX, 

Pt.  i,  pp.  gz-111  +  5  Tables  +  3  Figs.  +  Bibliography  of  23  Publications.  Cambri 
August.   kji8. 

The  remains  of  plants  mixed  with  the  soil  undergo  many  changes' 
each  of  which  tends  to  predominate  according  to  the  different  environ- 
mental conditions  —  aeration,  moisture,  temperature,  and  soil  reaction. 
The  accepted  theory,  according  to  which  the  importance  of  the  organic 
matter  added  to  the  soil  lies  in  the  humus  it  forms,  does  not  fully  explain  the 
part  played  by  plant  remains,  because  the  initial  and  intermediate  stages 
of  their  decomposition  are-  probably  equally  important  as  regards  the  fer- 
tility of  the  soil. 

To  solve  this  problem  the  author  made  laboratory,  pot  and  field  experi- 
ments by  which  he  sought  to  determine  the  effect  of  carbohydrates  (sugar 
and  starch)  and  plant  detritus  as  sources  of  energy  in  the  fixation  of 
atmospheric  nitrogen  by  Azotobacter. 

Results.  —  Plant  detritus  mixed  with  the  soil  caused  an  increase  in 
the  fixation  of  nitrogen  in  the  soil ;  in  the  laboratory  experiments  this  in- 
crease was6mgm.,  and  in  the  pot  experiments  9  mgm.  of  nitrogen  per 
gramme  of  detritus  added.  When  1  ton  of  sugar  per  acre  were  applied  in 
the  field  the  increases  in  yield,  attributable  to  nitrogen  fixation,  were  from 

20  to  54  %.  .     . 

As  the  action  of  sugar  and  that  of  plant  remains  differ  only  in  into 
sity  and  not  in  nature,  it  would  seem  that  complex  organic  matter,  such 
stubble,  dead  leaves,  etc.,  may  also  increase  indirectly  the  nitrog*  n  content 

of  the  soil.  .  .  . 

For  soil  to  favour  nitrogen  fixation  it  must  have,  111  addition  to 
source  of  energy  for  the  fixation  bacteria,  a  suitable  temperature,  phos 
phates,  and  some  basic  matter,  such  as  calcium  carbonate.    Nevertnel* 
even  under  the  conditions  most  favourable  to  nitrogen  fixation,  then 
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periods  when  it  is  hindered  by  certain  processes  which  must  be  allowed  to 
pass  before  cultivating  a  crop.  Under  unfavourable  conditions,  especially 
in  cold  weather,  these  processes  may  continue  as  as  to  prevent  all  increase 
of  nitrogen  in  the  soil. 

The  addition  of  carbohydrates  (starch,  sugar),  or  plant  remains  (straw, 
hay,  etc.),  to  the  soil,  may  cause  denitrification  for  a  certain  time,  after 
which  nitrification  begins. 

282  -The  Influence  of  Cocci  on  Nitrification  in  the   Indian  Alluvium.  —  Sen, 

J.  N.,  in  the  J  Agricultural  Science,  Vol.  IX,  Pt.  I,  pp.  32-42  +  4  figs,  Cam- 

bridge, August .   1 91 8. 

Nitrogen  is  one  of  the  most  important  foods  of  plants.  It  occurs  in 
the  soil  in  an  organic  form,  but,  to  be  utilised  it  must  first  be  changed  into 
nitric  nitrogen.  The  necessary  decomposition  of  organic  matter  depends  on 
many  factors,  one  of  the  most  important  of  which  is  a  sufficient  supply 
of  air.  Large  quantities  of  oxygen  are  used  in  decomposition  reactions, 
so  that  the  better  the  soil  is  aerated,  the  more  efficient  is  the  decomposi- 
tion of  the  organic  matter  and,  consequently,  nitrification.  The  amount  of 
oxygen  available  also  depends  on  the  activity  of  the  soil  fungi  which  make 
the  phosphates  and  potassium  assimilable  by  higher  plants,  and  it  is  herein 
that  the  importance  of  cocci  as  aerating  agents  lies. 

The  author  made  a  series  of  pot  and  lysimetric  experiments  on  this  sub- 
ject. The  results  showed  that  the  addition  of  30  %  of  cocci  to  the  soil 
causes  a  marked  increase  in  the  nitrates  in  the  drainage  waters.  There  is 
also  a  connection  between  the  development  of  the  plants  and  the  nitrifi- 
cation in  the  soil  caused  by  the  addition  of  cocci. 

283  -  Reduction  of  Nitrates  in  Soil  to  which  Organic  Matter  Has  Not  Been  Added. 
Oelsnter,  A, iii  th  ''ut  fur  Bakteriologie,  Parasitenkunde  und  Infektionshrankhei- 

.  II  Abt.,  Vol.  XJ,ViII,  X  >.  10-15,  pp.  210-221.  Iena,  1918. 
Reduction  of  nitrogen  may  occur  in  sufficiently  moist  sofl  (40    %  of 
water)  although  it  has  not  received  carbon-containing  matter  as  a  sour _v  of 
rgy  for  the  denitrifying  bacteria.    The  author  attributes  this  to  insuf- 
ficient aeration    which  causes   the  soil  bacteria  to   reduce  the    nitric  ni- 
trogen, lie  does,  however,  admit"  that  the  presence  of  a  i  yer  of  water  cap- 
able of  surrounding  the  soil  particles   causes  the  formal  ion  of  anaerobic 
ditions     voider     winch    the    denitrifying     bacteria,    finding     complete 
m  of  action,   may  reduce  the  nitrates  to  elementary  nitrogen  even 
though  the  soil  be  wry  poor  in  lie  mat1 

This  shows  that  reductions  of  nil  hitherto  attributed  to  the  pre- 

;e  quantity  of  cellulose  (straw  and  similar  matter)  may  occur 
in  the  soil  whenever  aeration  is  inadequate  even  though  there  be  no  abund- 
ance of  such  matt  r. 

284  -  Comparative   Study  of   Mathodes  for  Determining  the   Acidity  of  Soil.  — 
1     1  Vol.  \'i,    \  phy  of  10 

In  ordei  i->  prove  whether  the  methods  at  pre  in  use  determine 

exactly  the  total  acidity  of  the  soil,  the  author  made  a  comparative  study 
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of  the  methods  of  Hopkins,  Veitch,  Jones,  Mac  Intire,  Truog  and 
Tacke.  He  concluded  that  Tacke's  method  is  the  most  satisfactory.  This 
method  is  based  on  the  use  of  pure  water  and  calcium  carbonate,  and  the 
determination  of  the  acidity  by  the  carbon  dioxide  given  off.  Taking 
100  as  the  standard  of  the  results  obtained  by  Tacke's  method  for  the  aci- 
dity of  two  silt  loams  (one  light,  the  other  dark),  the  author  obtained  the 
following  figures  by  the  other  methods  :  -  -  Hopkins  46.5  and  36.9  ;  Jones 
89.7  and  74.2;  Mac  Intire  85.4  and  62.6;  Veitch  108.1  and  97.4; 
Truog  283.7  and  245.2. 

The  pure  water  used  in  Tacke's  method  is  a  good  medium  for  the  reac- 
tion between  an  acid  soil  and  calcium  carbonate  although  this  reaction 
is  hastened  somewhat  by  the  use  of  dilute  solutions  of  calcium  or  sodium 
chloride.  Concentrated  solutions  of  these  chlorides  retard  the  reaction.  The 
presence  of  disinfectants,  such  as  toluene,  is  unnecessary. 

The  most  important  conditions  for  obtaining  good  results  by  Tacke's 
method  are  :  —  the  duration  of  the  reaction,  which  should  not  last  less  than 
5  to  10  hours  ;  aeration,  which  must  be  kept  at  its  maximum  rate ;  vigor- 
ous shaking.  Under  these  conditions  the  method  gives  consistent  results 
with  respect  to  the  total  acidity  and,  to  a  certain  extent,  the  toxicity  of 
the  acid  soils.  It  is  to  be  hoped  that  subsequent  experiments  will  make  it 
possible  to  determine  more  exactly  the  duration  of  the  reaction  as  it  is 
on  this  that  the  qualitative  and  quantitative  exactness  of  the  method  de- 
pends. 

285  -  Preliminary  Report  on  an  Experimental  Drain  in  Alkaline  Soil  in  Fresno      tillage 

County,  California,  U.  S.  A.  —  Weir,  W.W.,  in  the  University  of  California  Publical  ,  mkiik  >D3 
College  0}  Agriculture,  Agricultural  Experiment  Station,  Bulletin,  No.  273,  pp.  103-123  CULTIVAT 
-j-  it   Figs.     Berkeley,  November,  1916. 

This  report,  drawn  up  in  collaboration  with  the  Office  of  Public  Roads 
and  Rural  Engineering  of  the  U.  S.  Department  of  Agriculture,  deals  with 
the  drainage  of  alkaline  sandy  loams,  previously  planted  to  vines.  In  the 
surface  layer,  1  foot  deep,  the  salt  content  (carbonate  and  particularly 
sodium  chloride)  varied  from  0.2  %  in  most  of  the  soil,  to  3  %  in  small  parts 
of  it.  Observations  made  in  1912  and  the  beginning  of  1 913  showed  thai 
at  no  time  of  the  year  was  the  water  table  lower  than  7  ]'■>  ft.  tx  low  the 
surface  of  the  soil,  and  in  June  it  was  within  2  ft.  Throughout  the  vegeta- 
tive period  the  water  table  did  not  reach  a  depth  of  6  ft.  and  for  4  J  £  rnont  hs 
was  above  4  ft.     The  area  drained  was  151  acres. 

The  drainage  system,  made  entirely  of  earthenware  pipes,  included  : 
a)[a  main  drain  with  a  successive  diameter  of  6,  8,  and  12  inches  ;  b)  a  sys- 
tem of  lateral  pipes  6  inches  in  diameter.     The  main  drain  was  placed  at  an 
'  average  depth  of  7  ft.  and  had  a  fall  of  1  in  1000.     The  lateral  pipes,  placed 
8  to  the  east  and  9  to  the  west  of  the  main  drain  were  at  an  a 
of  5  3/4  ft.  and  315  ft.  apart.     The  total  cost  of  the  drainag<  was 
acre.     Measurements  of  the  amount  of  water  discharged  by  the  poi 
show  that,  under  similar  conditions,  pip.-  drainage  must  be  buill  so  a 
evacuate  at  least  1  cubic  foot  per  100  acres  per  second,  i  specially  when  I 
drained  land  is  entirely  surrounded  by  undrain*  d  land.     II  *  found 
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that  the  lateral  pipes  should  have  been  400  ft.  apart  and  would  have  been 
better  at  a  greater  depth  (6  %  or  7  ft.). 

Hardpau,  which  was  found  to  be  present,  did  not  greatly  hinder  the 
movement  of  the  water.  Two  years  of  flood  irrigation  sufficed  to  reduce 
the  quantity  of  alkali  sufficiently  to  make  it  harmless  to  plants.  Al- 
though the  sodium  chloride  content  was  originally  2  %  times  greater  than 
that  of  the  sodium  carbonate  in  the  surface  foot  of  soil,  the  chloride  was  car- 
ied  away  much  more  easily  than  the  carbonate.  Although  at  the  end  o 
the  second  year  the  carbonate  had  decreased  by  15  %,  it  still  exceeded  the 
chloride  by  5  %  (at  the  surface  foot  always). 

Progressive  accumulation  of  alkali  has  spoilt  the  land  planted  to  vine 
(in  1880),  and  later  to  alfalfa,  grain,  and,  finally  poor  pasture  (and,  in  pla- 
ces, bare  soil),  drainage  followed  by  flooding  transformed  it  into  good  soil 
which,  in  1916,  yielded  180  tons  of  cereal  hay,  or  1.2  tons  per  acre. 

2S6  -  Liming  the  Soil.  —  Shorey,  E.  C,  in  the  17.  S.  Department  of  Agriculture,  Farmers' 
Jin!!-  tin,  A  0  021,  30  pp.  -(-  G  Figs.  Washington,  March,  igiS. 
This  bulletin  contains  information  for  practical  farmers  on  the  mate- 
rials used  for  liming  soil  and  their  preparation,  and  discusses  the  reactions 
brought  about  in  the  soil  by  lime.  The  merits  of  the  different  forms  of 
lime  as  soil  fertilisers  and  the  factors  determining  their  choice  are  discus 
in  full.  An  appendix  gives  and  explains  a  list  of  the  scientific  terms  most 
commonly  used  in  liming. 

287 -Water  Holding  Capacities  of  Materials  for  Live  Stock,  Amounts  Required 
to  Bed  Animals,  and  Amounts  of  Manure  Saved  by  their  Use.  —  whisen  \m>,  j .  w ., 
in  the  Journal  01  Agricultural  Research,  Vol.  XIV,  No.  4,  pp.  188-190  4- 3  Tables + 
Bibliography  of  7  Publications.     Wfi 

For  25  years  agricultural   literature  has  repeated  the  erroneous  con- 
clusions as  to  the  relative  value  of  sawdust,  wood  shavings  and  different 
straws  as  litter.     The  conclusions  are  based  on  the  capacity  of  the  material 
to  absorb  the  different  liquids  with  which  it  is  soaked,  published  in  l< 
by  J I  l'.in'.RT  and  reproduced  by  D£herain  in  his  "  Traiic  de  chimie  agrict 
(2nd.  Ed.,  §  283.  Paris,  1902). 

The  author's  experiments  have  tiat  'lb.  of  oat  straw 

Is,  in  24  hours,  250  lb.  of  water.     Making  this  absorbant  power  equal 

to  100,  the  figures  for  the  absorbant  power  of  other  materials  are  :     -  wheat 

straw,  84  ;  fine  dry  Weymouth  pine  (Piuas  Strobus)  shavings,  74;  mixed 

;  ;  mixed  shavings  52-47.     It  is  seen  that  oat  straw  holds  about 

twice  as  much  water  as  shavings  and  15  to  20  %  more  than  wheal  straw. 

than  oat  straw  and  9  to  i*s  %  mo 
wheal  straw  are  needed  to  make  up  the  litter. 

The  amount  of  1  tied  by  the  litter  which  ma;  seel  as 

manun   va  le  whichever  material  is  used. 

288  -  Green  Manure  for  Ric?  FieJds,  in  the  Kandy  District,  Ceylon  »dk,  w  . 

in    I        I       ■      .     1         ■  -  ,  No.  6, 

p .  3  4  0       ' ' 

The  use  of  gre<  □  manure  in  ri<  0  common  in  India,  has  not 
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developed  in  Ceylon,  although  the  Agricultural  Society  of  Ceylon  has  shown 
the  excellent  results  obtained  with  it  in  a  series  of  carefully  conducted  ex- 
periments. The  results  obtained  in  the  Kandy  district,  especially  at  Haris- 
pattu,  Yatinuwara  and  Udunuwara  are  conclusive.  Plants,  the  leaves  and 
twigs  of  which  make  good  green  manure  are,  in  order  of  importan< 
"  Kekuna  "  (Canarium  zeylanicum) ,  "  Dadap  "  {Erythrina lithosperma)  "K,  p 
pitiya  "  (Croton  lace  if  cms),  "  Karanda  "  [Pongamia  glabra).  "  Adathoda  " 
(Adhatoda  Vasica),  "  Nawa  ':  (Sterculia  Balanghas),  "  Hanapatu  "  {Fur- 
craea  gigantea). 

Kandy  growers  know  the  value  of  green  manure  but  do  not  apply  it 
in  sufficiently  large  quantities  to  obtain  the  best  results.  Most  of  the  trees 
and  plants  mentioned  above  are  common  in  the  villages,  but  their  applica- 
tion as  green  manure  and  even  their  value  vary  with  the  ease  with  which 
they  may  be  obtained  and  transported. 

Special' attention  is  drawn  to  Sunn  hemp  (Crotalaria  jitncea),  tested 
by  the  Agricultural  Society.  It  gave  increases  in  the  yield  of  rice  which 
varied  from  27  to  50  %  according  to  the  centre  in  which  the  tests  were  made. 
In  the  south  of  India  the  use  of  Sunn  hemp  as  a  green  manure  has  increased 
the  rice  yield  by  70  %.  It  is  recommended  for  the  following  reasons  :  — 
1)  It  is  easily  grown  and  may  be  sown  directly  in  the  rice  field  when  the  rice 
is  harvested  without  any  preparation,  though  it  is  best  to  plough  the  soil 
and  prepare  it  before  sowing  ;  2)  it  is  ready  for  cutting  in  60  to  80  days.  The 
fields  are  usually  left  fallow  for  2  to  4  months  ;  if  Sunn  hemp  is  sown  after 
the  first  rice  harvest  ("  Maha  ")  the  green  manure  can  be  dug  in  2  or  3 
weeks  before  preparing  for  the  second  rice  crop  ("  Yala  ").  If  the  Maha 
crop  is  cut,  as  it  usually  is  in  Kandy,  in  the  middle  of  March  and  Sunn  hemp 
sown  immediately,  it  may  be  left  till  the  middle  of  May  or  June,  when  the 
Yala  crop  starts.  The  cost  of  growing  this  green  manure  is  negligible  when 
the  soil  is  not  previously  prepared,  but  even  were  it  to  involve  some  expen 
it  would  be  well  worth  it  on  account  of  the  good  results  obtained. 

289  -  Use  of  Green  Manure  in  New  Jersey,  U.S.A.  —  dickey,  j.  b.  R.,in  th 
Agricultural  Ext  riment  Station,  Circular  N0.&5,  4pp.  New  Brunswick,  Jul  3 

This  circular  recommends  the  use  of  Iveguminosae  as  gree  n  manure 
as  a  partial  substitute  for  expensive  nitrogenous  manures.  By  ploughing 
in  a  good  leguminous  crop  containing  2  %  of  nitrogen,  enough  nitrogen  is 
obtained  for  potatoes  or  other  forced  vegetables.     Cereals  gn  en  ma- 

nure need  little  or  no  other  mineral,  fertiliser  except  superphospates.     Di- 
rections on  the  growing  of  crops  for  green  manure  in  New  Jersey  are  given. 

290  -  Pot  Exoeriments  on  the  Assimilability  of  the  Phosphorie  Acid  of  Mineral  Phos 
phates,  in  the  U.  S.  A.  — Fraps,  g.  s„  in  the  Texai  A 

Bulletin,  No.  7.12,  jO  pp.  College  Station,  ily,  Texas,  .1 

The  pot  experiments  described  wuc  made  to  compare  the  quantity 
of  phosphoric  acid  assimilated  by  plants  from  superphosphate  and  n 
phosphate   respectively,   and  to  determine   the   influence   o\    manure 
this  assimilation.     The  average  amount  of  phosphoric  acid  red  in 

25  pot  experiments  with  din  successive  crops  was    r 
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The  average  amount  recovered,  in  22  experiments,  by  the  firstfcrop,  was 
30.6  %  as  compared  with  47.3  %  for  all  the  following  crops.  The  average 
quantity  of  phosphoric  acid  recovered  from  manure  in  22  experiments  was 
39.2  %  as  compared  with  37.9  %  recovered  from  superphosphate  in  the 
same  series.  Manure  probably  made  some  of  the  phosphoric  acid  in  the 
soil  assimilable.  The  average  percentage  of  phosphoric  acid  recovered 
from  superphosphate  was  less  when  it  was  applied  with  manure  than  when 
it  was  applied  alone,  beacause,  in  some  tests,  the  amount  supplied  exceeded 
the  requirements  of  the  plant.  The  average  quantity  of  phosphoric  acid 
recovered  from  mineral  phosphate  in  21  experiments  was  9.1  -(-  1.1  %  as 
compared  with  43.9  ±  2.30  %  for  superphosphate  in  the  same  series.  The 
assimilability  of  the  phosphoric  acid  of  mineral  phosphate  was,  therefore, 
about  V5  of  that  of  the  superphosphate  in  the  tests  with  different  successive 
crops. 

The  value  of  mineral  phosphate  varies  greatly  for  different  soils.  If  the 
first  crop  only  be  considered  the  assimilability  of  the  phosphoric  a :id  of 
superphosphate  is  about  6  times  greater  than  that  of  mineral  phosphate. 
In  19  pot  experiments  9.6  ^  13  %  of  the  phosphorie  acid  ot  the  mineral 
phosphate  was  recovered  when  it  was  applied  alone,  and  8.5  fi,2  %  when 
it  was  applied  with  manure  (deducting  the  phosphoric  acid  recovered  from 
the  manure).  In  the  author's  experiments  manure  had  no  effect  on  the 
assimilability  of  the  phosphoric  acid  of  the  mineral  phosphate. 

291  -  The  Influence  of  Ammonium  Sulphate  on  the  Germination  and  the  Growth 
of  Barley  in  Sand  and  Soil  Cultures  Kept  at  Different  Moisture  Contents  and  at 
Various  Osmotic  Concentrations  of  the  Soil  Solution.  —  wolkoff,  m.  j.,  in  Soil 

Science,  Vol.  V,  No.  6,  pp.  421-479  4"  &  Figs.  +  Bibliography  of  270  Publications.     Balti- 
more,  June.   icti8. 

The  aim  of  the  author  was  to  determine  the  optimum  conditions  of 
the  action  of  ammonium  sulphate  as  a  nitrogenous  fertiliser.  After  review- 
ing 270  publications  on  this  subject  he  describes  his  own  experiments  made, 
1)  to  determine  the  relation  between  the  moisture  content  of  the  soil  and 
the  effects  of  ammonium  sulphate  on  the  germination  and  development  of 
barky  ;  2)  to  determine  in  what  way  the  plant  reacts  to  the  application 
of  nutrient  elements,  necessary  or  not  to  its  development,  when  the  moisJ 
t  ore  of  the  soil  varies  between  the  limits  normally  found  in  the  field. 

The  barley  was  grown  in  two  sets  of  pots  containing  sand  and  sandy 
loam  respectively  ;  both  kinds  of  soil  were  kept  at  a  moisture  content 
corresponding  to  20,  40,  60,  and  80  %  of  the  maximum  water  holding 
capacity  (as  well  as  io  and  15  %  in  the  germination  tests).  As  fertilisers, 
different  proportions  were  used  of  ammonium  sulphate,  mc-mo  potassium 
phosphate,  magnesium  sulphate,  ferrous  sulphate  solution,  and  calcium 
carbonate  mixed  with  the  soil  in  the  pots  A  study  was  also  made  of  the 
effect  of  different  quantities  of  potassium  chloride,  sodium  chloride,  sodium 
nitrate,  calcium  sulphate,  aluminium  sulphate,  and  sodium  silicate,  when 
mixed  with  the  ot  her  fertilisers.  The  osmotic  concentration  of  the  nutrient 
solutions  was  determined  before  and  alter  they  were  added  to  the  soil. 

Resui/ts.  -—The  moisture  content  ol  the  culture  medium  had  a  marked 
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influence  on  the  development  of  the  plants.  Growth  was  weak  when 
the  moisture  content  corresponded  to  20  %  of  the  maximum  water  holding 
capacity.  After  20  %  an  increase  in  the  moisture  content  up  to  a  certain 
optimum  caused  a  proportionate  increase  in  the  dry  matter  of  the  plants 
grown.  For  crops  grown  in  sand  this  optimum  was  80  %,  for  those  grown 
in  sandy  clay  60  %.  Above  this  optimum  any  futher  addition  of  water 
caused  a  decrease  in  the  }neld  in  dry  matter. 

When  the  moisture  content  was  constant,  increasing  the  amount  of 
emmonium  sulphate,  calcium  carbonate,  and  mono-potassium  phosphate 
caused  a  proportionate  incr2ase  in  the  yield  in  dry  matter  of  plants  grown  in 
sand  (these  three  salts  are  given  in  the  order  of  their  efheacy).  In  plants 
grown  in  sandy  loam  the  effect  of  ammonium  sulphate  was  similar,  but  that 
of  mono-potassium  phosphate  was  very  slight,  and  that  of  calcium  carbo- 
nate absolutely  nil. 

The  differences  in  the  development  of  the  plants  at  the  various  moist- 
ure contents  of  the  culture  medium  must  be  attributed  to  two  factors  :  - 
a)   different  concentration  of  the   soil  solution  ;   b)  different   aeration  of 
the  soil. 

After  a  normal  application  of  nutrient  salts  the  concentration  of  the 
soil  solution  is  not  strong  enough  to  influence  the  development  of  the  plant- 
when  the  moisture  content  of  the  soil  is  optimum  (about  60  %  of  the  satu- 
ration). It  only  becomes  un  important  factor  when  this  moisture  content  is 
considerably  lower  (40  %  and  less). 

At  the  end  of  the  vegetative  period  (30  days)  the  concentration  of  the 
soil  solution  was  less  than  at  the  beginning  of  the  experiment.  This  de- 
crease was  greater  in  the  sand  than  in  the  sandy  loam,  and  was  more  markc  d 
in  the  slightly  wret  culture  media  (both  sand  and  soil)  than  in  the  very  wet 
ones. 

In  crops  grown  in  sand  with  60  %  of  moisture  the  effect  of  a  nutrient 
solution  containing  (for  2  kgm.  of  moist  sand)  0.4  gm.  of  ammonium  sulphi 
0.8  gni.  of  mono-potassium  phosphate,  2.0  gm.  of  calcium  carbonate,  0.2 
gm.  of  magnesium  sulphate,  and  0.05  gm.  of  ferrous  sulphate,  was  increased 
by  a  further  application  of  magnesium  sulphate  and  ferrous  sulphate, 
as  well  as  by  small  quantities  of  potassium  and  sodium  chloride,  sodium 
nitrate,  calcium  sulphate  and  sodium  silicate.  The  beneficial  effect  of 
these  salts  on  vegetation  may,  perhaps,  be  attributed  to  an  improvement  in 
the  equilibrium  of  the  ions  of  the  salts  in  the  soil  solution.  Under  similar 
conditions  aluminium  sulphate  is  injurious  to  the  plants. 

The  stiffness  of  the  straw  was  modified  by  various  salts  added  to  the 
solution.     As  suitable  equilibrium  of  the  soil  solution  is  essential  to  ob- 
tain a  stiff  straw,  this  shows  that  a  tendency  to  lodge  produa  d  by  an  1 
cess  of  nitrogenous  manure  may  be  controlled   by    modifying  the 
between  the  salts  of  the  nutrient    solution,    especially   in   no,-    grown 

in  sand .  •••,11.1 

In  a  general  way  the  germination  of  barley  gTain  is  influenced  b>  1 
same  factors  as  the  subsequent  development  of  the  plant,  bul  t. 
ent  degree.     In  sand  barley  germinated  with   Loth   [0  %  and 

[Ml 


266  AGRICULTURAL   BOTANY 


moisture.     In  four  different  soils,  however,  germination  did.  not  occur  be- 
low 20  %  of  moisture,  and  was  delayed  above  80  %. 

Treating  the  sand  or  soil  with  a  nutrient  solution  had  little  or  no  effect 
on  germination  when  the  moisture  content  was  high,  but  in  proportion  as 
this  content  decreased  germination  was  more  and  more  delayed.  Tins 
leads  to  a  practical  observation  : —  when  the  fertilisers  applied  to  barley 
are  well  mixed  with  the  soil  they  are  not  detrimental  to  germination  ; 
when,  however,  the  fetilisers  are  applied  in  drills  at  the  same  time  as  the 
seeds  the  soil  solution  immediately  surrounding  them  may  become  very 
concentrated  and,  consequently,  detrimental  to  germination,  especially  if 
tins  takes  place  during  dry  weather. 

292  -  Analyses  of  Chemical  Fertilisers,  Bone   Powders,  Lime  for  Fertilisers,  etc., 

in  New  Jersey,  U.  S.  A.,  in  1916.  —  Cathcart,  C-  S.,  etc.,  in :  I.  New  Jersey  Agricultural 
Station,  Bulletin  No.  297,  pp.  3-43.  —  II.  Ibid.  Bulletin  No.  303,  pp.  5-52/New  Brunswick, 
1 01 6. 

The  first  bulletin  gives  the  results  of  analyses  of  635  samples  of  chemi- 
cal and  other  fertilisers  collected  for  examination  in  1916  in  New  Jersey. 

The  second  bulletin,  a  supplement  to  the  first,  gives  :■ — ■  a)  the  results 
of  analyses  of  283  samples  of  commercial  fertilisers,  43  samples  of  bone 
powders,  and  5  samples  of  lime  for  fertilising  purposes,  collected  at  the 
same  time  as  the  first  set  of  samples ;  b)  a  list  of  trade  marks  of  the  ferti- 
lisers put  on  the  market  in  New  Jersey  State. 

293  -  Commercial  Fertilisers  in  Texas,  U.  S.  A.,  in  1916-1917.  —  Fkaps.  g.  S.,  ir  the 

'•  Agricultural  Experiment  Station,  Bulletin  No.  217,26  pp.     College  Station,  Brazos 
County,  S  tit   liih-v,  !i!-. 

The  results  are  given  of  analyses  of  commercial  fertilisers  made  at  the 
Texas  Agricultural  Experiment  Station  in  1916-1917,  A  list  of  trade  marks 
registered  during  the  same  period  is  also  given. 

The  results  of  numerous  analyses  of  Texas  soils,  and  pot  and  field  ex- 
1  >eriments,  show  that  many  soils  supply  the  plants  (maize  and  cotton  especi- 
ally) with  enough  potassium  for  them  to  do  without  potassic  fertilisers 
much  more  easily  than  without  phosphatic  or  nitrogenous  fertilisers.  The 
.  economy  in  potassic  fertilisers  is  justified  b)r  the  high  pi  ices  asked  for  them 
in  1916-1917. 

294  -  Experiments  in  the  Acclimatisation  of  Palms  in  the  Island  of  Elba,  Italy.  — 

1  R,  i"..,  mi  V  Igncoltura  Coloniale,  Year  XII,  No     i.  -254    Fli  rencp.  tot?. 

The  author  gives  the  principles  on  which  the  acclimatisation  of  tro- 
pical plants  in  temperate  districts  should  lie  based  and  describes  the  re- 
sults of  his  numerous  experiments  and  observations  on  tne  acclimatisa- 
tion of  palm  trees  at  Ottonella,  Island  of  Elba. 

Choice  of  spkCies.  -  When  a  tropical  plant  is  to  be  acclimatised  in  a 
temp*  rate  di  '1  ict  it  is  first  of  all  necessary  to  determine  as  exactly  as  pos- 

ile  the  climatic  conditions  of  the  plant's  native  country  and  the  exl 
to  which  the  plant  is  capable  of  modifying  its  structure  so  as  to  live  und 
weather  conditions  differing  more  or  less  from  those  of  its   natural  habitat. 
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Nothing  has  been  so  detrimental  to  acclimatisation  tests  as  the  wrong  idea 
that  all  plants  from  tropical  countries  must  be  kept  in  hot,  moist  gli 

houses. 

If  the  Palm  family  be  considered  it  is  found  that  several  warm  country 
species  live  in  the  mountains,  and  it  is  this  which  has  made  it  possible  t'o 
grow  them  in  the  Mediterranean  district.  The  following  species  may  be 
specially  mentioned  : — 

Arenga  saccharifera,  flourishing  at  i  600  to  1  980  ft.,  in  the  Indian  Archi- 
pelago ; 

Kentiopsis  marcocarpa  between  1  980  and  3  300  ft.,  in  New  Caledonia  ; 

Sabal  umbraculifera,  at  3  300  ft.,  in  the  Antilles  ; 

Phoenix  humilis  and  P.  acaiilis  at  3  900  ft.,  in  the  Khasia  mountains  ; 

Tr  achy  car  pus  Martianus,  at  6500  ft.,  and  T.  Takil,  between  6  500  and 
7  800  ft  on  the  Himalayas  ; 

Ceroxylon   andicolum,   between   8125   and    9800   ft.,   in   the   Andes. 

It  is  not  necessary  to  keep  any  of  these  species  in  glasshouses 
and  all  of  them  can  withstand  even  very  low  temperatures  without 
suffering  any  injury. 

Man};'  palms  usually  kept  in  glasshouses  do  very  well  in  the  open  in 
Elba  and,  in  1901,  withstood  perfectly  well  a  temperature  of  —  2.90  C. 
Among  these  may  be  mentioned  specially  Chamaedorea  elegans  Mart., 
C.  desmoncoides  Wendl.,  C.  Sartorii  Liebm.,  C.  Corallina  Hook  f.,  C.  ErnesH- 
Augusti  Wendl.,  C.  concolor  Mart.,  C.  oblongata  Mart.,  Archontophoenix 
Cunninghamii  Wendl.,  Cocos  Weddelliana  Wendl.,  and  Phoenix  Roebelinii 
O'Brien. 

Many  tropical  plants  can  withstand  much  greater  daily  variations  in 
temperature  than  would  be  supposed.  At  Ottonella,  on  March  12,1915, 
a  thermometer  placed  50  centimetres  above  the  soil  near  two  Cycadeae 
(Encephalartos  Attensieinii  and  Lepidozamia  Peroffskyana)  showed,  in  24 
hours,  first  a  minimum  of  — 4CC,  then,  in  the  afternoon  (under  the  combined 
action  of  the  sun  and  the  heat  reflected  by  the  so;l)  a  maximum  of  +  3"s  C  : 
the  two  palms  did  not  suffer  at  all  from  this  variation  of  +  34.80.  These  ex- 
amples show  that  a  careful  study  of  the  real  climatic  requirements  of  a 
tropical  plant  in  its  native  habitat  may  greatly  facilitate  and  simplify 
acclimatisation  work. 

Choice   of    soil  and  exposure.    —    Palms   usually   prefer    sandy 
soil  and  should  not  be  planted  in  calcareous  soil.   Most  of  them  are  h 
philous,  i.  e.,  they  prefer  open,  sunny  positions.  Exceptions  to  this 
rule  are  :  —  a)  certain  short-stemmed  species  which  prefer  si 
under  trees,  such  as  Bacidaria  monostachya,  Cocos  Weddelliana,  Raphis  spp.; 
b)  other  species  which  prefer  to  be  partly  shaded,  such  as  those  of  the 
Howea,  Achontophoenix,  Rhopalostylis,  Hedyscepe,  Kentiopsis  and  J 
Sperma.     Under  high  trees  these  plants  are  protected  not  only  against 
excessive  heat  of  the  sun  but  also  against  cooling  off  1  ult  ol  ! 

diation  in  the  early  morning. 

Preparation  of  the  soil.  —  To  plant  a  palm  a  wid< 
metre  deep,  should  be  dug  and  filled  with  a  mixture  of  2  1 
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soil,  i  part  of  sand  and  2  to  3  parts  of  mould.     The  addition  of  mould  is 
very  important  and  has  the  following  effects  :  — 

1)  Increase  of  the  minimum  daily  temperatures  (i.6°C  as  monthly 
average  of  i  070  observations,  but  often  reaching  2°,  rarely  -|°)  ; 

2)  Decrease  of  maximum  daily  temperatures  ; 

3)  A  resultant  decrease  in  the  daily  temperature  variation,  thus  mak- 
ing the  thermic  condition  of  the  soil  more  uniform  ;  the  monthly  average  of 
1  070  observations  showed  this  decrease  to  be  about  2°C,  but  it  is  often  3° 
and  occasionaly  4.80  and  5.1°, 

By  careful  choice  of  site  and  soil  and  suitable  preparation  of  the  soil 
the  author  has  successfully  grown  fine,  strong  specimens  of  numerous  species 
of  palms  in  the  open  air  and  exposed,  without  any  protection,  to  the  sever- 
ities of  winter. 

295  -  Root  Tropism  Caused  by  the  Application  of  Carbonic  Acid  to  the  Soil.  —  xoyes, 

II.  A  ,  Torst,  J.  F.  aud   Yoder,    L-    in    The  Botanical  Gazette,     Vol.   LXVI,   No.  4» 
pp.  364-373  +  0  Fig^.     Chicago,  October,  iqi8. 

It  is  well  known  that  gas  may  cause  tropism  of  the  roots.  The  au- 
thors found  tropism  caused  by  carbonic  acid  during  an  experiment  on  the 
action  of  this  gas  on  plants  grown  in  paraffined  Wagner  pots,  through 
the  soil  of  which  a  constant  or  intermittent  (8  hours  a  day)  stream  of 
carbonic  acid  passed  from  top  to  bottom  (1). 

The  plants  tested,  dwarf  pepper  (Capsicum  anniium  var.  abbreviatwn) 
lettuce  (Lactuca  sativa),  radish  (Rapkanns  sativus)  and  kidney  bean  (Pha- 
seolus  vulgaris)  were  affected  by  the  carbonic  gas  in  different  ways.  The 
development  of  the  roots  was  much  more  affected  than  that  of  the  aerial 
parts,  according  to  the  plant.  In  pepper,  lettuce  and  radish  treated  with 
the  gas  root  growth  decreased,  whereas  in  kidney  beans  it  increased. 
The  effects  of  constant  or  intermittent  currents  on  the  roots  of  the  vari- 
ous plants  also  differed.  In  kidney  beans  the  intermittent  current  ap- 
peared to  be  the  optimum  for  root  growth,  for,  as  a  rule,  a  constant  current 
of  650  cc.  of  carbonic  acid  per  hour  tended  to  inhibit  the  normal  develop- 
ment of  the  root  system. 

It  is  generally  admitted  t  hat  the  decomposition  of  organic  matter  in 
the  soil  favours  plant  growth,  but  cases  are  quoted  in  which  large  quant- 
ities of  green  plants  dug  in  have  temporarily  injured  the  s<  >il  and,  con- 
sequently, vegetation.  This  fact,  together  with  the  results  obtained  by 
the  authors,  makes  it  seem  that  the  high  carbonic  acid  content  of  garden 
soil  ma)  sometimes  be  injurious  to  the  root  development  of  the  plants 
cultivated,  and  that  the  aeration  of  the  soil  is  no  less  important  to  this 
development  than  water  and  temperature. 

296  -  Mineral  Matter  Extracted  from  the  Soil  by  Young  Rice  Plants;  Investigations 
in  the  Dutch  Indies.  —  Van  Rossem,  C,  and  Weber,  l\  W.  in  Teysmannia,  Seal 
XXIX,  NTo.  6,  pp.  311-315  +  5  Tables.  Batavia,  r<nv 

The  investigations  described  were  carried  out  at  the  Agricultural  Che- 
mistry laboratory  of  tin  Dutch  Endies  to  determine  the  mineral  composition 

(1)  For  jimiiai  experiments,  see  R.;  Jan.  19x9,  NoiV  10-13.  [M4,) 
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of  rice  seed,  and,  after  germination,  of  the  seedlings  springing  from  them. 
It  was  found  that  100  rice  seeds  and  100  seedlings  contained  respectively  : 
—  Nitrogen,  0.027  gm.  and  0.049  gm.  ;  silica  0.095  gm.  and  0.534  gm  ', 
ferric  oxide  0.001  gm.  and  0.124  gm.  ;  calcium  o.ooi  gm.  and  0.019  gm.  ; 
magnesia  0.005  gm.  and  0.015  gm.  ;  potassium  0.005  gm.  and  0.104  gm.  ; 
sodium  0.002  gm.  and  0.013  gm  ;  phosphoric  acid  0.012  gm.  and  0.027  gm.  ; 
chlorine  0.033  gm.  and  0.004  gm.  ;  sulphuric  acid  0.009  gm.  and  0.051  gm.  ' 
These  results  show  that  during  the  first  forty  days  after  germination 
100  rice  seedlings  extracted  from  the  soil :  -  -  Nitrogen  0.022  gm.  ;  ferric 
oxide  0.123  gm.  ;  calcium  0.018  gm.  ;  magnesia  0.010  gm  ;  potassium  0.099 
gm.  ;  phosphoric  acid  0.015  gm.  ;  sulphuric  acid  0.042  gm. 

297  -  Comparison  Between  the  Salt  Requirements  of  Buckwheat  Plants  During 
the  First  and  Last  Stages  of  Their  Development  in  Solution  Cultures  and  Sand 
Cultures.  —  I  Shive,  J.  W.  and  Martin1,  W.  H.,  A  Comparative  Studyol  Salt  Require- 
ments for  Young  and  for  Mature  Buckwheat  Plants  in  Solution  Cultures,  in  the  Journal 
of  Agricultural  Research,  Vol.  XIV,  No.  \,  pp.  151-175  -j-  3  Figs.  4-  Bibliography  of  8  Pu- 
blications. Washington,  July  22,  1918.  — II  Shive,  J.  W.,  A  Comparative  Study  of 
Salt  Requirements  for  Young  and  Mature  Buckwheat  Plants  in  Sand  Cultures,  in  Soil 
Science,  Vol.  VI,  No,  1.  pp.  1-32  +  3  Figs.  +  Bibligraphy  of  10  Publications.  Baltimore, 
July,i9i8. 

I.  —  Solution  cultures.  —  It  is  of  value  to  know  where  there  are 
differences  between  salt  solutions  capable  of  assuring  the  optimum  develop- 
ment of  young  buckwheat  plants  and  what  are  the  solutions  procuring 
this  optimum  for  plants  in  the  ripening  stage.  To  solve  this  problem  the 
authors  compared  the  salt  requirement  at  the  beginning  and  end  of  the 
growing  period  of  buckwheat  plants  of  the  Japanese  variety  grown  in  nu- 
trient solutions.  These  solutions  all  had  the  same  initial  osmotic  concen- 
tration of  1.75  atmospheres,  but  differed  in  the  proportion  of  dissolved 
salt  (potassium  phosphate,  calcium  nitrate,  magnesium  sulphate,  traces 
of  ferric  phosphate).  In  all  there  were  36  solutions  each  containing  differ- 
ent proportions  of  salts. 

Results.  —  During  the  first  four  weeks  after  germination  the  greatest 
production  of  roots  and  aerial  parts  was  made  by  plants  grown  in  a  solu- 
tion containing  the  following  number  of  gram  molecules  per  litre  :— 
potassium  phosphate  0.0144  ;  calcium  nitrate  0.0052  ;  magnesium  sulphate 
0.0200. 

During  the  four  weeks  taken  by  the  seed  to  form  and  ripen,  the  great- 
est yield  was  obtained  from  plants  grown  in  a  solution  containiug  :  ■  -  po- 
tassium phosphate  0.0108;  calcium  nitrate  0.0130;  magnesium  sulphate 
0.0100. 

During  each  of  these  stages  the  quantity  of  aerial  parts  produced  v 

in  general,  proportionate  to  the  amount  of  water  transpired  by  the  plant. 

1  /•    ^1  j.-         magnes  urn,   n  , 

In    both  stages   the    value   of  the    ratios        ^^ 

calcimn    characteristic  of  the  most  and  least  productive  solutions  differed 

potassium 

greatly. 

[iM-m] 
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Daring  the  last  stage  of  growth  the  buckwheat  plants  reacted  to  the 
changes  in  the  amount  of  salt  in  the  solutions  as  quickly  as  in  the  first 
stage,  but  to  a  very  different  degree. 

II.  ■ —  Sand  cultures.  —  The  same  36  solutions  were  used  as  for  the 
solution  cultures.  The  results  obtained  were  similar  to  the  preceding  ones 
and  showed  that  the  physiological  properties  of  these  solutions  with  respect 
to  plants  do  not  change  when  applied  to  sand  cultures. 

As  a  rule  high  yields  in  roots  and  aerial  parts  corresponded  torelative- 

,       .  .  .         ,,  .         magnesium        calcium  ,   magnesium 

lv  low   values   for   the    ratios  — ,  -  and 

J  calcium        potassium  potasuuni 

298  -  A  Physiological  Study  of  the  Sulphur  Requirement  of  Purple  Clover.  —  Totting - 
ham,  W.  E  ,in  Thejoumalof  Biological  Chemistry,  Vol.  XXXVI,  No.  2,  pp.  429-438  + 
3  Tables  +  -  Figs.     Baltimore,  November,  191S. 

To  determine  the  specific  action  of  sulphur  on  purple  clover  (Tri fo- 
lium pratense)  the  author  made  experiments  with  water  and  sand  cultures 
which  made  it  possible  to  make  the  artificial  modifications  more  sensitive 
than  is  possible  with  field  tests  or  ordinary  pot  experiments.  For  the  water 
cultures  he  used  a  2  %  concentration  of  Knop's  nutrient  liquid,  and  for 
the  sand  cultures,  a  fine,  sifted  sand.  When  the  plants  were  approxi- 
mately ripe  they  were  harvested,  the  roots  and  upper  parts  separated,  dried 
at  about  ioo°C,  and  weighed. 

Conclusions.  —  In  water  cultures  9/10  of  the  normal  quantity  of  mag- 
nesium sulphate  may  be  replaced  b}r  magnesium  nitrate  without  modify- 
ing the  growth  of  purple  clover  appreciably.  In  sand  cultures  substitut- 
ing 99/100  of  the  magnesium  sulphate  causes  a  considerable  decrease  in  the 
yield  of  dry  matter  in  the  stems  and  leaves.  In  both  cultures  total  sub- 
stitution of  the  magnesium  sulphate  causes  a  decrease  of  33  to  49%  in 
the  yield  of  dry  matter  of  the  epigeal  part.  The  addition  of  sulphur  to 
the  Knop  solution  previously  modified  to  free  it  from  sulphur,  causes  more 
intense'  growth  of  the  epigeal  part,  a  growth  superior  to  that  caused  by 
normal  Knop  solution.  Control  cultures  with  sodium  nitrate  and  calcium 
nitrate  showed  that  this  favourable  effect  cannot  be  attributed  to  the  ac- 
tion of  the  cations  of  these  sulphates.  The  effect  on  the  roots  varies  great- 
ly according  to  the  crop.  The  quantity  of  nitrogen  absorbed  by  these  cr 
varies  more  or  less  evenly' with  the  variations  in  the  yield  of  dry  m  itter  of 
the  epigeal  part ;  both  the  nitrogen  content  and  yield  in  dry  matter  become 
less  as  the  quantity  of  sulphur  supplied  decreases.  It  seems,  therefore,  that 
absence  of  sulphur  restricts  the  synthesis  of  the  protein  and  the  elaboration 
of  the  tissues  of  the  planl  organism. 

Taken  as  a  whole  the  results  of  these  experiments  show  the  superiority 
of  sodium  and  calcium  sulphates  over  magnesium  sulphate  as  a  source  of 
sulphur  for  clover  in  wain-  and  sand  cultures.  This  may  be  connected  with 
the  well-known  toxic  properties  of  magnesium  salts.  Calcium  sulphate  is 
the  most  satisfactory  sourc<  of  sulphur,  and  the  author's  experiments  show 
the  peculiar  <  of  this  sulphate  to  be  due  to  its  complex  molecular 

action. 
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299  -  The  Physical  Factors  of  Transpiration  in  Plants  and  of  Transpiration  of  Pa- 
rasitised Leaves.  —  DuFiu&yoY,  J.,  in  the  Revue  Genirale  dcs  Sciences,  Year  XXIX, 

No.  20,  pp.  565-566.  Paris,  October,  19] 

In  numerous  experiments  on  leaf  transpiration  the  plant  has  been 
associated  with  physical  system  by  comparing  its  transpiration  to  the  evapo- 
ration of  water  by  a  porous  surf  ace  (Briggs  and  ShanTz)  (i)  ;  in  addition  to 
the  physical  factors  dependant  on  the  transpiring  membranes,  physiolo- 
gical factors,  as  yet  little  known,  are  concerned.  In  light,  transpiral 
is  closely  connected  with  the  pigments.  Chlorophyll  seems  to  play  a  parti- 
cular part ;  the  green  parts  of  leaves  transpire  more  than  yellow  parts 
caused  by  variegation  or  the  discoloured  parts  showing  the  beginning  of  fung- 
oid infection.  The  part  played  by  the  other  pigments  is  uncertain  :  e. 
g.  leaves  of  V actinium  Myrtilius  parasitised  by  Gloeosporium  show  equally 
excessive  transpiration  when  they  remain  green  as  when  they  turn  red. 

Transpiration  seems  to  depend  yet  more  on  the  condition  of  the  transpir- 
ing surface.  Many  parasites  cause  excessive  evaporation  of  water  in  the 
organs  of  which  they  break  the  cuticle  or  cork  layer.  Mechanical  lesions  do 
not,  however,  explain  excessive  transpiration  sufficiently  and  this  must  be 
partly  attributed  to  modifications  of  the  membranes.  The  intense  trans- 
piration and  great  water  requirement  of  heterotrophic  phanerogams  and 
saprophytic  fungi  are  also  found  in  parasitic  fungi.  Parasites  deriving 
carbonaceous  food  directly  from  the  substratum  must  have  a  great  absortiou 
force.  Intense  transpiration,  increasing  the  rate  of  absorption,  is,  therefore, 
characteristic  of  parasites. 

Parasites  are  agents  of  a  physical  phenomenon  —  osmotic  pressure  — 
much  more  than  of  physiological  or  chemical  phenomena  (Beauykuii:).  They 
unbalance  normal  metabolism  by  modifying  this  pressure,  causing  hyper- 
trophy of  the  infected  organs  by  inducing  a  flow  of  crude  sap  and  when  their 
host  dies  its  death  is  due  chiefly  to  the  excessive  loss  of  water  caused  by 

their  active  transpiration. 
v 

300  -  Is  Symbiosis  Possible  Between  Legume  Bacteria  and  Non  legume  Plants? 

Burril,  T.  J.  and  Hansen  R.,  in  the   University  of  Illinois,  Agricultural  Expert* 
Station,  Bulletin  No.  202,  pp.  115-181  +  17  Plates  +  Bibliography  of  \<r>  Pub  ications. 
Urbina,  IUinois,  July.  19] 

The  authors  have  studied  the  bacteria  of  Peguminosae  and  have  at- 
tempted to  develop  between  the  nodule  bacteria  of  I^guminosae  and  the 
roots  of  non-leguminous  plants  a  symbiosis  similar  to  that  between  Pst 
omonas  tadicicola  and  Peguminosae.  They  did  not  deny  that  such  experi- 
ments might  give  negative  results,  but  there  were  also  possibilities  of 
success. 

The  preliminary  studies,  aiming  at  producing  bacteria  capable  of  li\ 
in  symbiosis  with  non -leguminous  plants,  showed  that  nodul 
Peguminosae  may  be  divided  into  eleven  groups,  according  to  the] 
to  which  they  are  specifically  adapted.  By  means  of  cultures  H 


(1)  See  R.  Aug.,  1918,  No.  852.  [Ed.) 
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succeeded  in  isolating  P.  rarficicola  from  all  the  sub-families  of  the  Legu- 
minosae.  In  inoculation  and  cultures  the  various  nodule  bacteria  show 
permanent  differences.  They  have,  howevtr,  other  such  similar  characters 
that  it  seems  better  to  consider  the  forms  adapted  to  the  various  hosts 
as  varieties  of  one  species.  The  nodules  of  the  species  Ceanoilius,  Cycas, 
Alnus  and  Myrica  are  not  caused  by  P.  radicicola  ;  those  of  the  first  species 
differ  morphologically  from  those  found  on  Leguminosae.  According  to  the 
authors,  it  has  not  been  definitely  proved  that  the  nodules  of  Elaeagnns 
and  Podocarpus  are  formed  by  Leguminous  bacteria  or  that  any  of  these 
non-leguminous  plants  fix  atmospheric  nitrogen.  The  authors  made  nu- 
merous attempts  to  inoculate  non -leguminous  plants  with  the  nodule  bac- 
teria of  Leguminosae,  but  always  with  negative  results.  They  are  convinced 
that  it  is  as  yet  impossible  to  draw  any  conclusion  as  to  the  possibility  or 
probability  of  developing  or  finding  nodule  bacteria  capable  of  growing 
on  non-leguminous  plants.  / 

301  -  Activity  of  the  Polish  Society  for  the  Selection  of  Cereals   and   Potatoes.  — 
/  itsehrift    fur    PJlanzenziichtunx,    Vol.    VI,  Pt.  2,  op.  116-117.  Berlin,  June,  iqi8. 

This  Society,  founded  in  1915,  has  a  selection  Station  at  Oltarzew 
(Warsaw)  and  several  nurseries.  It  selects  wheat,  rye,  barley,  potatoes  and 
sugar  beet. 

Wheat.  —  Attempts  are  being  made  to  obtain  productive  varieties 
with  straw  of  average  bength,  resistant  to  cold  and  lodging. The  native 
varieties  Wysokolitewka  and  Pulawka  and  the  Squarehead  variety' are 
used  for  selection  and  hybridisation. 

Rye.  —  The  aim  is  to  obtain  productive,  green-grained  varieties  with 
strong,  supple,  straw  of  average  length,  and  resistant  to  the  severe  winters. 
The  Lochow's  Original  Petkuser  Variety  is  being  studied. 

Barley.  —  The  object  is  to  obtain  productive  malt  barleys  with  thin 
glumes.  The  variety  studied  is  Brunner  Hannagerste. 

Oats.  —  A  productive  yellow  oat  of  average  earliness  and  with  thin 
glumes  is  sought.   Variety  studied  :  Lochow's  Original  Gelbhafer. 

Sugar  Beet.  —  A  productive  type,  rich  in  sugar  and  sufficient 
early  to  do  well  under  weather  conditions  giving  500  mm.  of  rain  is 
aimed  at.     Variety   studied:  —  Kleinwanzlebener. 

POTATO.  -  -  Selection  and  hybridisation  experiments  are  being  made 
with  the  following  varieties:  —  Early  Rose,  Magnola,  Blaue  Riesen,  and 
Wohltmann  39. 

LABORATORIES. —  1).  Fully  equipped  laboratory  for  sugar  lx\  t  selection, 
including  a  Schmidt  and  Hentsch  saccharimeter  with  magnifying  soak', 
a   Woi.skv   press,   and   a    PELLET  polarimeter. 

_>)  Laboratory   for  cereal  selection,  fitted  with  a  precision  balance, 
an  automatic  balance  Eoi  w<  ighing  whole  plants,  a  drum  micrometer,  etc. 

Methods.  [ndividual  selection  and  analysis  of  the  progeny;  se- 
paration of  the  besl  strains  to  isolate  and  fix  the  best  homozygous  plants. 
When    neo  hybridisation   tests  will   be  made  with  the  best  strains, 

followed   by  individual    i  L  d  ion, 
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302  -  The  Definition  of  Species  in  System  and  Genetics.  —  R&unkiabr,  c.  in  Z 

schrift  jiir  induktivc  Abstammungs-  und  Vererbun%slehre,  Vol.  XIX,  Pt.  4,  pp.  225-240  + 
2  figs.  Leipzig,  August,  191 8. 

The  definition  of  species  and  variety  given  by  Linnaeus  largely  no 
longer  meets:  the  needs  of  modern  genetics  or  of  the  new  facts  discovered 
by  it.  The  incompatibility  between  the  new  and  old  definitions  which 
have  become  more  and  more  emphasised  as  experiments  on  character  in- 
heritance have  progressed,  make  it  now  very  difficult  for  whoever  wishes 
to  reconcile  the  old  school  with  the  new.  The  author  reviews  the  defini- 
tions of  the  species  which  have  been  given  since  Linnaeus.  There  is  a 
manifest  tendency  in  them  to  save  as  much  as  possible  of  the  Linnean 
species  so  as  not  to  overthrow  the  vast  systematic  whole  of  the  flora . 

Linnaeus'  definition  (given  in  his  Clctssificatio  plantar u ni,  5)  may  be 
rendered  as  follows  :  —  "  Species  are  the  different  forms  originally  created 
by  the  Infinite  Being  which,  in  accordance  with  the  laws  of  generation, 
have  multiplied  in  forms  always  similar  to  each  other  ;  the  various  forms 
or  structures  existing  today  must,  therefore,  be  considered  species.  " 
This  definition  of  species  is  completed  by  that  of  variety  {Pliilosophia  bota- 
nica,  1751,  p.  100)  :  — ■  "  Variety  is  the  plant  modified  by  an  accidental 
cause  —  climate,  soil,  heat,  winds,  etc.  —  which  returns  to  its  oiiginal  state 
when  the  modifying  action  ceases  ". 

According  to  the  author  this  definition  of  variety  is  still  accepted,  ex- 
cept that  non-inherited  variations,  caused  by  the  momentary  effect  of 
external  agents,  cannot  form  systematic  varieties,  but  only  passing  modi- 
fications or  fluctuations.  The  species  defined  by  Linnaeus  corresponds  to 
the  "  self-fertilised  homozygous  unit  "  or  "  geno-species  ".  It  excludes 
all  hybrids,  the  genetic  importance  of  which  has  continually  increase  d  with 
the  new  Mendelian  theories  (behaviour  of  hybrids)  and  the  recent  investi- 
gations of  Johannes  (behaviour  of  pure  strains) . 

It  is  not  worth  while  to  attempt  to  adapt  the  Linnean  definition  of 
species  to  the  demands  of  genetics  by  twisting  it  round  more  or  less.     The 
Linnean  species  can  at  the  most  be  retained  in  systematic  biology  by 
means  of  suitable  modifications,  but  for  genetics  another  definition   is 
essential     Genetics  and  systematic  biology  differ   too  greatly    in   their 
methods  and  aims  for  the  units  of   one  to  coincide  with  those  of   the 
other.     Genetics  study  the  individual  by  analysing  its  ascendants  and 
descendants,   whereas,   systematic  biology  judges  it   in  itself ,    by    w 
it  is  at  the  present    time.     If,  for  example,  a  morphologist    wishei 
determine  the  systematic  position  of  a  white-flowered  plant  .1.  by  mea 
of   genetic    control,  he   must  first   make    a   series   of  long   and    difficti 

investigations,  viz  :  —  . 

1)  await  the  maturity  of  the  seed  produced  by  sell  fertilisation , 

this  necessitates  controling  pollinisation  ; 

2)  sow  these  seeds  and  wait  for  the  plants  derived  from  1 
flower.  Two  cases  may  then  appear  :  -  -  a)  all  the  plants  m 
flowers,  from  which  it  may  be  concluded  that  the  individual  A  be* 
a   white  flowered  "geno-species  "  or  "  homozygous  biotype      ;  t>)  S 


274 


PLANT   BREEDING 


the  plants  may  have  white  flowers  and  some  red  ones  thus  showing  A  to 
be  a  "  heterozygous  biotype  ". 

If  forest  trees  were  being  studied  the  problem  could  only  be  solved  after 
many  years  and  the  procedure  adopted  for  one  plant  would  have  to  be  adopt- 
ed for  all  the  others  in  the  forest.  Such  a  method  is  not  only  impratie- 
able,  but  even  false  from  a  systematic  point  of  view,  because  two  plants 

Relatio'ns  between  systematic  unity  and  genetic  -unity. 


Geno 

i.t  .-I 


Hibrid 
Isnn  agent  C 


I 

I .  pi  i  sp©  i<      B 
reagent  B 


with  the  same  characters  are  equal  from  a  morphological  standpoint  what- 
ever their  ancestors  were  or  their  progeny  may  be.  What  matters  in 
systematic  biology  is  the  principle  of  equality  and  the  objective  appreciation 
oi  differences  and  analogies.  In  nature  and  systematic  biology  the  unit  is 
11"-  total  of  the  individuals  which, at  the  same  momt  nt  of  their  development 
and  under  equal  environmental  condition*,  read  in  the  same  way,  producing 
forms  indistinguishable  from  each  other  (in  other  words,  "equal").  This 
unity  is  the  "  Lsoreagent  "  or  "  elementary  species  ". 

In  genetics  the  "  geno-spedes  "  or  the  total  of   the    "homozygous 
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isogenic  "  individuals,  which  by  reason  of  their  homozygosis  retain  their 
constant  character  even  through  successive  generations  unless  some  muta- 
tion phenomena  intervene,  corresponds  to  the  "  isoreagent  "  of  systematic 
biology.  On  the  other  hand,  the  total  of  the  "  heterozygous-isogerric "  indi- 
viduals (of  a  hybrid  character)  cannot  be  included  in  or 
but  form,  together  with  the"  geno-species  ",  a  higher  group  which  cannot 
be  compared  with  the  "elementary  species"  or  "isoreagent",  viz.  the 
"  biotype  ".  This  word  defines  the  total  of  the  "  isogenic  "  individuals  (i.  e. 
those  genotypically  equal)  both  homozygous  and  heterozygous. 

The  appended  figure  helps  to  make  clear  the  relations  between  the 
systematic  unit  ("  isoreagent  ")  and  the  genetic  unit  ("  geno-species  "). 
If  A  and  B  be  two  "  geno-species  "  differing  by  one  sole  character  and  hav- 
ing no  phenomena  of  dominance,  fertilising  A  with  the  pollen  of  B  (shown 
by  the  dotted  fines  s  and  t)  will  give  a  hybrid  e1  and  a  hybrid  e2  differing 
from  both  A  and  B.  If  these  hybrids  be  self-fertilised  they  will  give  an  /  ., 
with  various  types  of  descendants  :  — ■  elt  will  give  c  (=  A),  i  (=  B),  g  and 
h  (=  eT)  ;  <?2  will  give  d  (=  A),  k  (=  B),  e  and  /  {=e2). 

In  this  case  genetics,  basing  itself  on  an  analysis  of  the  descendants, 
distinguishes  two  "  geno-species  "  (A  and  B)  and  one  hybrid.  Systematic 
biology  based  on  the  principle  of  the  "  isoreaction  "  of  the  individual  conside- 
red by  itself,  distinguishes  three  "  isoreagents  "  of  equal  value  (.4,  B,  C). 
As  genetics  does  not  hesitate  to  bring  i  to  the  same  unit  as  B,  although 
it  is  derived  from  a  very  different  parent,  elt  so  systematic  biology  does 
not  scruple  to  unite  e,  /,  g,  and  h  in  one  sole  unit  the  "  isoreagent  "  C,  a  >nsi- 
dered  as  being  equal  in  value  to  A  and  B. 

Conclusions.  —  1)  Genetics  determines  the  value  of  an  individual 
by  its  ancestors. 

2)  Systematic  biology  determines  the  value  of  an  individual  by 
what  it  is  itself. 

3)  Genetics  is  based  on  the  principle  of  "  isogeny  ". 

4)  Sistematic  biology  is  based  on  the  principle  of  "isoreaction  ". 

5)  In  genetics  the  unit  is  the  "  geno-species  "  or  total  of  all  the 
"homozygous-isogenic"    or   "  homozygous-biotypical "    individuals. 

6)  In  systematic  biology  the  unit  is  the  "  elementary  species  "  or 
total  of  individuals  reacting  in  the  same  way  or  "  isoreagents  ". 

303 -Experiments  in  the  Transformation  of  Winter  Careals  into  Spring  Ceieals,  in 
'      Austria.  —  Prtjwirth,  C,  in  the  Zeitschrift  fii>  PflanzsnaUchtunn.Vol.  VI.  Pt,  r,  pp.  1 
4.6.  Berlin,  Maivh,  1018. 

There  are  three  different  forms  of  cereals  :  — 

1)  "Winter"  forms,  distinguished  not  only  by  specific  resistance 
to  cold,  but  also  by  the  capacity  to  delay  considerably  the  vital  functions 
during  winter  (anabiosis  [1]),  thus  making  them  less  sensitive  to  th< 

of  low  temperatures. 

2)  "  Spring"  forms,  slightly  resistant  to  cold  and  little  or  not  at  ( 
subject  to  "anabiosis",  distinguished  by  rapid  growth  and 

enable  them  to  ripen  in  spite  of  late  sowing. 


(1)  See  R.,  March  1917,  >^"0-  22^.  V;d- 
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3)  "  Winter-spring  "  forms,  capable  of  developing  completely  whether 
sown  in  spring  or  winter  and  uniting  marked  rapidity  of  growth  with 
resistance  to  cold. 

The  author  gives  the  results  of  experiments  on  the  transformation  of 
"  winter  "  cereals  into  "  spring  "  cereals,  made  at  Waldhoff,  near  Amstet- 
ten,  Austria,  in  heavy  clay  soil,  at  an  altitude  of  950  ft.  The  experiments 
were  divided  into  three  groups  :— 

1)  Sowing.  —  Winter  forms  sown  in  early  spring  tiller  abundantly  and 
form  numerous  shoots  or  lateral  ramifications  which  are  nearby  always 
sterile.  This  vegetative  growth  is  made  at  the  expense  of  reproductive 
growth  and  is  more  marked  the  later  the  seed  is  sown.  Most  varieties  sown 
in  February  ear  normally,  whereas  of  those  sown  in  March  only  a  few  plants, 
or  a  few  stalks  per  plant,  have  fully  ripened  grain. 

2)  Effects  of  frost.  —  Frosts  occurring  while  the  plants  are  coming 
up  or  after  they  have  done  so,  do  not  stimulate  earing  so  as  to  compensate 
for  the  delay  suffered  by  winter  forms  sown  in  spring.  For  these  forms -to 
develop  reproductively  under  such  conditions  the  seedlings  must,  during 
the  first  period  of  growth,  be  exposed  for  a  sufficient  length  of  time  to 
temperatures  below  those  to  which  the  older  plants  will  be  subjected.  In 
southern  countries  where  the  winters  are  mild,  wheat  sown  in  autumn  ears 
and  ripens  normally  without  frosts,  as  to  do  this  the}-  only  require  a  relative- 
ly low  and  fairly  constant  temperature  during  winter  with  a  gradual  rise 
in  spring.  Grain  sown  very  early  in  autumn  does  not,  however,  ear  be- 
fore or  during  the  winter  because,  at  that  season,  the  temperature  gradually 
decreases. 

3)  Character  inheritance.  —  The  author  attempted  to  transform 
winter  cereals  into  spring  ones  by  repeated  spring  sowings.  Winter  forms 
were  sown  in  February  or  March  and,  tor  the  second  sowing  in  the  follow- 
ing spring  only  fully  ripened  seed  was  used.  This  procedure  was  continued 
for  several  consecutive  years,  so  as  to  obtain  winter  forms  capable  of  being 
sown  in  spring.  The  results  obtained  varied  with  the  cereal  used  —  wheat, 
rye,  and  oats. 

a)  Wheat.  —  Pure  strains  of  "  Bohmischer  Wechselweizen  "  and  "  Sper- 
lings braunkorniger  Buhlendorfer  Weizen  "  gave  absolutely  negative  re- 
sults, seed  from  spring  sowing  acting  like  that  from  winter  sowing.  The 
case  of  the  spring  wheat  "  Roter  Schlanstedter  ",  derived  from  the  winter 
wheat  "  Bordeaux  rouge  inversable  ",  cannot  be  accepted  as  conclusive 

1  use  the  latter  is  really  a  winter-spring  form.  During  the  comparative 
tests  of  the  two  wheats  "  Bordeaux  "  and  "  Schlanstedter  "  in  1915,  in 
which  each  was  sown  successively  on  February  11  and  March  lj,  both  eared 
almosl  at  the  same  time. 

b)  Rye.  —  Gave  both  negative  and  doubtful  results.  The  winter  rye 
"von  [/ochow's  Petkuser"  was  interesting.  From  1014  to  1916  there  were 
two  sowings  each  year,  one  in  February  and  one  in  March.  The  plants  sown 
in  March  did  no1  car  the  first  two  years  and,  in  1916,  produced  only  a  few 
cars  with  seed  incapable  of  germinating.  The  plants  sown  in  February 
always  developed  normally.     In  1917  some  of  the  seed  produced  by  these 
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plants  the  previous  year  were  sown  in  March  instead,  of  February,  and,  in 
spite  of  the  lateness,  produced  rye  which  eared  and  ripened  at  the  same  time- 
as  that  sown  in  February,  thus  giving  a  positive  result. 

c)  Barley.  —  All  the  so-called  winter  forms  of  barley  sown  in  spring 
gave  plants  which  developed  normally,  showing  them  to  be  really  "  winter- 
spring  "  forms.  Several  varieties  of  cereals  said  to  be  '  winter  "  or 
"  spring  "  forms  and  grown  as  such  are  probably  really  mixed  forms  capable 
of  immediate  transformation  without  special  preparation  or  treatment. 

SELECTION.  —  GrabnEr's  experiments  have  shown  that  in  many  cases, 
especially  those  of  wheat,  the  varieties  are  really  "  populations  ",  even  in 
their  "  winter  "  or  "  spring  "  characters.  Next  to  bearded  or  unbearded 
forms,  those  with  smooth  or  hairy  glumes,  or  those  ripening  early  or  late, 
are  "  winter  "  or  "  spring  "  forms  mixed  with  "  winter-spring  "  forms. 
Hybridising  experiments  made  by  TschERMak  show  that  the  "  winter  "  or 
"  spring  "  character  of  a  form  is  Mendelian. 

In  wheat  the  "  winter  "  character  is  dominant  to  the  "  spring  "  charac- 
ter, so  that  when  winter  and  spring  wheat  are  crossed  the  Fx  is  composed 
entirely  of  winter  forms,  whereas  the  F2  contains  3  winter  forms  to  1  spring 
one.  In  rye  and  barley,  however,  the  "  spring  "  character  is  dominant,  and 
the  F2  contains  3  spring  forms  to  1  winter  one.  This  character  probably 
depends  on  several  determinants.  Consequently  crossing,  normal  in  rye, 
rare  in  barley,  and  yet  rarer  in  wheat,  gives  rise  to  different  combinations 
which  complicate  selection.  In  selection,  therefore,  the  method  adopted  to 
transform  winter  varieties  into  spring  ones  will  vary  according  to  whether 
the  forms  used  are  self-fertilising  (wheat  and  barley)  or  cross-fertilising 

(rye)- 

a)  Wheat.  —  The  seed  of  a  certain  number  of  plants  is  sown  in  spring. 

Three  cases  may  arise  : — 

1)  All  the  plants  ear  and  ripen  regularly.  In  this  case  the  form  is 
mixed  and  may  be  grown  without  special  preparation  as  a  spring  wheat. 

2)  Some  of  the  descendants  ear  regularly  and  some  do  not  This  is 
a  case  of  mixed  "population"  including  both  "  winter"  and  "  winter- 
spring  "  forms.  The  normal  descendants  (those  earing  regularly)  may  be 
cultivated  as  spring  forms  without  special  preparation. 

3)  In  all  the  descendants  earing  is  late  and  irregular  and  many  se- 
.  condary,  sterile  stems  are  formed.     This  is  a  case  of  a  purest  rain  having  1 

the  "  winter  characters  ".     Positive  results  may  be  obtained  by  selection. 

b^  Rye.  —  The  method  to  be  adopted  is  longer  and  more  compli 
Crossing  gives  rises  to  many  gametic  combinations  including  all  the  trs 
sition  forms.     It  is  necessary  to  isolate  plants  which  are  homozygous  m\ 
respect  to  speed  of  earing.     The  best  method  may  be  to  sow  in  spra 
ing  several  consecutive  years  and  eliminate  the  plants  si  ..win- 
characters. 
304  -  Contribution  to  the  Technique  of  the  Artificial  FeitiHsalion  of  Wbgt. 

Jelinek,  J.,  in  the  Zsitschrift  fiir  Pilonznnuchlun,,  Vol.   VI,   Pt.  I,  p 

Wheat  may  be  artificially  fertilised  by  two  methods  : 
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in  contact  with  the  female  part  of  each  flower  deprived  of  its  male  organ 
(male  castration)  the  ripe  anthers  removed  from  the  ear  to  be  used  in  the 
cross  ;  2)  by  the  same  method  but,  instead  of  the  anthers,  using  the  pollen 
its  If.  collected  in  the  laboratory  with  all  the  necessary  care.  In  experi- 
ments made  at  Prague  the  author  obtained  bad  results  by  both  these  me- 
thods, the  percentage  of  setting  being  always  very  low.  He  describes  a 
somewhat  different  method  which,  in  spite  of  its  great  simplicity,  has  alv 
given  very  satisfactory  results. 

The  plants  to  be  crossed  are  sown  side  by  side.  If  an  early  and  a  late 
variety  are  used  the  first  is  transplanted  next  to  the  second  ;  flowering  be- 
ing thus  delayed  the  two  plants  will  flower  at  the  same  time.  One  ear  is  then 
chosen  from  each  plant  and  both  (the  castrated  ear  and  the  whole  ear) 
tied  together  and  wrapped  in  a  parchment  bag.  By  these  mea  ns  perot  nti 
of  setting  have  been  obtained  much  higher  than  those  given  by  the  ordin- 
ary methods.  In  1916  the  average  number  of  seed  per  ear  was  4.6  with 
the  author's  new  method,  and.  2.1  with  the  usual  method. 

305  -  Correlation  betveen  Resistance  to  Cold  and  Colour  of  the  Glumes  and  Grain  in 

Winter  Wheat.  —  See  No.  278  r.i  this  Review. 

306  -Bud  Variation  Observed  in  Early  Rose  Potatoes,  in  Poland.  —  Ryx,  v.  g .,  in  the 

Deutsche  l.amiwirtschuil         ,'  Pt.  r,  p.  i.     Berlin,  roiS. 

In  1914  and  1915,  at  the  Selection  Station  of  Oltarzew  (1),  near  War- 
saw, in  fields  of  Early  Rose  potatoes,  certain  plants  attracted  attention  by 
their  great  resistance  to  mildew  {Phytophtlwra  iiifeslans) .  In  1916  and  1917 
some  of  these  plants  were  propagated  and  carefully  examined  morpho- 
logically and  physiologically. 

In  addition  to  its  resistance  to  mildew  the  new  iorm.is  also  distinguish- 
ed by  the  appearance  of  its  terminal  folioles,  which  are  slightly  shortened 
and  rounded  at  the  end.  The  author  believes  this  to  be  a  case  of  muta- 
tion, or  more  correctly,  bud  variation. 

307  -  Investigations  into  the  Dominance  of  Paternal  and  Maternal  Characters  in 
Reciprocal  Crosses  B?tween  the  Yellow  Cherry  and  Dandy  Dwarf  Varieties  of 
Tomato,  in  the  United  States.  —  Halsted,  b.  d.,  in  The  ]  of  Heredity, 
Vol.  IX,  No  4,  pp.  it"i  17",.     Washington,  Anvil,  iqi8. 

In  his  experiments  the  author  used  two  varieties  of  tomatoes  with 
characters  as  widely  opposed  as  possible.  The  table  on  p.  270  shows  these 
characters  together  with  those   observed  in  the  reciprocal   Fx,  hybrids. 

Reciprocal  Fx  hybrids.  — The  table  shows  the  dominance  oi  the  Yel- 
low Ch«  rrv  characters  in  both  the  reciprocal  hybrids  with  respx  'it;'  height 

.    1),  the  colour  of  the  leaves   (green),  and   their  thickness  (slight). 
is,  however,  dominance  of  the  Dandy  Dwarf  "red  frui'1  "  chaj   i 
ter.  On  th<    other  hand,  the  first  hybrid  (with   Yellow    Cherrj   as  female 

nt)  'has  slightly  light<  r  and  smaller  fruit  than  the  second  hybrid  (with 
Dandy  Dwarf  as  female  parent).  This  shows  that  in  both,  the  weighl  and 
size  of  the  fruit  tend  I  natei  nal  1 


(1 )  S -c  No.  V7-d.) 
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Leaves 


a 


- 

o 
CJ 


Fruit 


v 


>    S   >- 


>  z         >  > 
<  —  n      <     a 


Parents ; 


normal   green 

slight 

yellow 

5-4° 

16.70 

19.40 

Hybrids  Fj: 

dwart    >ellow 

great  (  "  i- 
potato  " 
leaves) 

red 

23.80 

27.7o 

37.40 

Yellow  Cherry  2    x   Dandy  Dwarf  (^\    • 

normal  green 

red 

red 

16.29 

25-99 

3280 

Dandy  Dwarf  $    x   Yellow  Cherry  Q  .    • 

normal  yellow 

red 

red 

16.47 

28.42 

34/52 

Reciprocal  F2  hybrids.  —  As  in  Flt  the  characters,  height  of  plant, 
colour  and  thickness  of  leaves,  and  colour  of  fruit,  fall  into  one  group,  and 
weight  and  size  of  fruit  in  another,  but,  in  the  second  generation  these 
groups  do  not  behave  as  in  the  first. 

Dominance  of  maternal  characters.  —  In  each  of  the  two  crosses  126 
plants  of  the  F2  were  examined.  The  theoretic  Mendelian  ratio  between  the 
dominant  and  recessive  types  is  94.5  :  31.5  (or  3  :ij,  but,  in  reality,  as  the 
following  table  shows,  the  number  of  plants  with  dominant  characters  found 
exceeded  the  theoretical  number  (106  normal  plants  and  20  dwarf  plants, 
or  about  the  ratio  5:1). 


Reciprocal  crosses 


Height 


Number 

of 
plants 


Percentage 
of  green- 
leaved 
plant- 


Perce 

of  yellow  - 

leaved 
plants 


~.  „       ,    *  \  normal 

Yellow  Cherry  ^  Dandy  Dwarf  0 ,  dwaxf 

_  *  \  normal 

Dandy  Dwarf  V  Yellow  Cherry  j ,  (hvai( 

\  normal 

Total  of  the  two   crosses. ,  (]wart 


106 
20 

106 

20 

212 

40 


74  5 
85.0 

81. 1 
65  o 

77.8 
7?  ° 


2  5.5 
35  o 


On  the  other  hand  there  is  an  excess  in  the  inverse  sense  in  the  numbei 
of  plants  with  the  recessive  character    "  thick  leaves  "  ;   these  numbered 

41  instead  of  the  theoretical  31-5.  so  that  the  ratio  betwent  he  dcunn, 

with  thin  leaves  and  the  recessive  type  with  thick  leaves  was  only  ab  »«t 
(85  :  41)  and  not  the  theoretical  ratio  of  3  :  1  (0  | . 5  :  3 1  -5) • 

The  preceding  table  shows  that  yellow  and  green   leavi 
both  in  normal  and  dwarf  plants  (1).     The  ratio  between  the  |     1 

{1)  Tms  shows  mat  the  determinant  ol  the  habit  of  growth  and   thai 

should  occur  in  two  different  chromosome-.    Ed. 

it:] 


zSn 


PLANT    BREEDING 


of  green  plants  (dominnt)  and  that  of  yellow  plants  (recessive)  agrees  with 
the  theoretical  ratio  3  :  1  in  dwarf  plants  (75 :  25)  and  is  close  to  it  in  normal 
plants  (77.8  :  22.2)  if  the  two  crosses  be  considered  together.  This  ratio, 
however,  varies  greatly  in  different  crosses.  In  the  first  (with  green-leaved 
Yellow  Cherry  as  female  parent)  85  %  of  the  dwarf  plants  had  green 
leaves  and  15  %  yellow  leaves.  In  the  second  cross  (with  yellow-leaved  Dandy 
Dwarf  as  female  parent)  only  65  %  of  the  dwarf  plants  had  green  leaves 
whereas  35  %  had  yellow  ones.  These  figures  clearly  show  the  dominance 
of  the  maternal  character  in  the  colour  of  the  leaves. 

The  average  percentages  of  the  thickness  of  the  leaves  and  colour  of 
the  fruit  are  given  in  the  following  table  which  also  shows  the  dominance 
of  the  maternal  characters  :  — 


Height                             Leaves 

Fruit 

Reciprocal  cross 

normal 

dwarf 

green 

yellow 

thin 

i 

1 
thick 

red      yellow 

Dandy    Dwarf    ,-?  X  Yellow  Cherry  Q 
Yellow    Cherry    ^  X  Dandy  Dwarf  £ 

84.I 

84.I 

15  9 

79.8 
73.1 

20.2 
26.9 

77-4 
69.5 

22.2' 
3°-5 

75.7  24.3 
S2.3   177 

Dominance  of  paternal  characters.. —  In  the  case  of  weight  and  size  of 
fruit  the  observations  are  the  opposite  of  those  noted  for  the  preceding 
characters,  i.  e.  the  male  parent  is  dominant.  This  is  shown  b}'  the  follow- 
ing results  :  —  , 


Reciprocal   cross 


Fruit 


Average  weight      Average  length      Average  width 
in  grammes  in  mm.  in  mm. 


Yellow  Cherry    $     X   Dandy  Dwai !    (5 
Dandy   Dwarf     J      X    Yellow  Cherry   (5 


29-49 
28    1 2 


CONCLUSIONS.  —  A  study  of  the  b2  of  reciprocal  crosses  between  two 
widely  differing  varieties  of  tomato  shows  that,  in  the  two  crosses,  the  Men- 
delian  characters  of  the  female  parent  are  dominant  in  the  height  of  the 
plant,  colour  and  thickness  of  the  leaves,  and  colour  of  the  fruit,  but  in 
the  weight  and  size  of  the  fruit  the  characters  of  the  male  parent  are  do- 
minant. 

There  is  a  positiw  correlation  between  the  weight  and  size  of  the  fruit 
and  :  —  i)  dwarf  growth  (Dandy  Dwarf)  ;  2)  green  leaves  (Yellow  Cherry  : 
3)  thickness  of  leaves  (Dandy  Dwarf)  ;  4)  red  fruit  (Dandy  Dwarf). 

Green  leaves,  containing  more  chlorophyll  than  yellow  ones,  probably 

have  a  greater  photosynthetic  activity  ;  this  would  explain  the  p 
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tive  correlation  between  the  size  of  the  fruit  and  the  characteristic  green 
leaves  of  Yellow  Cherry.  This  is,  however,  the  only  correlation  in  this 
variety  ;  the  other  three  concern  the  Mendelian  characters  of  the  Dandy 
Dwarf  tomato. 

308  -  Type  of  Dry  Blood  Orange  Springing  from  a  Bud  Variation,  in  California. 

—  Shamel,   A.   D.  in   The  Journal  of  Heredity,  Vol.  IX,  No  4,   pp.    174-177  +  2  Fig. 
Washington,  April,  191 8. 

In  1916,  in  a  citrus  plantation  near  Corona,  California,  the  author 
observed  on  a  Ruby  blood  orange  plant  {Citrus  sinensis  Osbeck),  a  branch 
differing  distinctly  from  all  the  others  by  its  narrow,  long,  lance-shaped 
leaves,  and  still  more  by  its  thick  rinded  fruit  (almost  double  the  normal 
rind)  and  pulp  which  was  not  red  and  juicy,  but  straw  coloured  and  quite 
dry.  All  the  76  fruits  borne  by  this  branch  had  the  same  characters.  It 
was  obviously  a  case  of  bud  variation  (bud  mutation). 

Closer  examination  immediately  showed  the  existence  of  not  only 
over  one  hundred  of  these  mutation  branches,  but  even  of  whole  trees 
belonging  to  the  dry  type.  On  both  the  mutation  branches  and  trees 
there  were  always  found,  together  with  a  small  number  of  contingently 
normal. fruits  of  a  mixed  type,  a  large  number  of  dry  fruits  which,  at  first 
sight,  could  not  be  distinguished  from  the  others,  so  that  they  might  be 
sent  to  market  and  cause  the  producer  unjustly  to  be  blamed. 

It  is,  therefore,  necessary  to  <  hoose  grafting  material  with  greater  care 
and  to  take  it  only  from  plants  which  have  been  carefully  observed  each 
year  (1).  The  haphazard  taking  of  grafting  material  has  done  much  to 
propagate  these  bud  variations  as  well  as  other  commercially  useless  ones. 

309  -  Experiments  in  Crossing  Quercus  virginiana  and  Q.  lyrata,  in  the 

United   States.  —  Nees,  H.,  in  The  Journal  of  Heredity,  Vol.  IX,  No  6,  pp.  ^63-268 
+  3  Figs.     Washington,  October,  191 8. 

The  overcup  oak  [Quercus  lyrata)  and  live  oak  (Q.  virginiana)  although 
belonging  both  to  the  sub-division  Lepidobalanus  of  the  genus  Quercus, 
differ  so  greatly  that  they  form  the  two  extremes  of  this  group  of  species. 

The  characters  of  Q.  virginiana  are  : —  1)  short  trunk,  wide  crown, 
with  twisted  branches  ;  2)  rough  bark  with  deep  crevices  ;  3)  oblong  1 1 1 
elliptical,  tough  leaves,  with  unbroken  edge,  remaining  on  the  tree  till 
spring  ;  4)  long,  oval  acorn,  2/3  longer  than  the  cup  ;  cup  with  thin  scales 
coming  to  a  point  and  membranous  edges. 

The  characters  of  Q.  lyrata  are: —  1)  long    trunk;  pyramid-shap 
crown,  with  straight  branches  ;  2)  stratified  flakey  bark  ;  3)    leaves  mi 
larger  than  those  of  Q.  virginiana,  of  papery  consistency,  and  deeply  dent- 
ed edges,  falling  early,  in  autumn  ;  4)  short,  globular  acorn  alraosl 
pletely  covered  by  the  cup  ;  cup  with  very  thick  scales. 

The  results  are  given  of  a  series  of  crosses  between  (?.  Virginia* 
Q.  lyrata.  Artificial  fertilisation  was  carried  out  twice  —in  April, 


(1)  Remark  made  also  with  reference  to  the  Val<  ncia  orang<   and   grape   fruit  ii 
lifomia;  see  i?.  Dec,  1918,  No.  1347  and    '■'    Jan.,  19x9    No 
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in  April,  j()io.  Seven  hybrids  sufficiently  developed  to  make  it  possible  to 
judge  their  specific  characters  were  obtained. 

i)  In  manner  of  growth  the  trees  of  the  second  lot  (1910  cross) 
resembled  Q.  lyrata  and  had  pyramid-shaped  crowns  and  very  straight 
branches.  The  plants  of  the  first  lot  (1909  cross),  however,  were  more  like 
G.  virginiana  -  short  trunk,  wide  crown,  slightly  twisted  branches,  short 
internodes. 

2)  The  bark,  already  differentiated  at  the  base  of  the  most  de- 
veloped trees,  resembled  that  of  Q.  lyrata. 

3)  The  leaves  begin  to  fall  in  winter  but  a  few  remain  green  till 
spring  (character  intermediate  to  that  of  the  parent).  Shape  and  size  —  very 
uniform,  intermediate  to  those  of  the  parents  ■ — ■  shape  oblong  to  lance  — 
shaped  and  dented  edges  ;  texture  tough  (as  in  Q.  virginiana)  ;  upper  sur- 
face a  fine  green,  brighter  than  that  of  G.  lyrata. 

a)  Fruit  of  intermediate  size,  esembling  that  of  Q.  virginiana  in 
shape  but  much  shorter. 

As  ornamental  plants,  these  hybrids  are  much  superior  to  the  female 
parent  (Q.  virginiana)  in  shape  and  to  the  male  parent  (G.  lyrata)  in  the 
density  of  their  foliage  and  the  colour  of  their  blades. 

310  -  Yields  of  Winter  Grains  in  Illinois,  U.  S.  A.  —  burlison,  w.  l.  ana  allyn-,  o.  M., 

in    the-    University    of    Illinois,     Agricultural     Experiment   Station,    Bulletin  No.    201, 
pp..  97-110.   Urbana,   Illinois,  June,  1917. 

This  bulletin  gives 'a  report  and  short  discussion  of  field  experiments 
made  with  different  varieties  of  wheat,  rye  and  winter  barley  at  De  Kalb, 
De  Kalb  County,  Urbana,  Champaign  County,  and  Fairfield,  Wayne  County. 
A  summary  is  also  given  of  the  results  of  wheat  tests  previously  made  at 
Cutler,  Perry  County,  as  well  as  of  those  of  experiments  made  in  1915-1010 
with  rye,  barley,  emmer,  and  oats.     The  results  are  given  in  tables. 

At  De  Kalb  experiments  with  winter  wheat  varieties  were  begun  in 
1907,  using  the  Dawson  Golden  Chaff  variety  for  purposes  of  comparison. 
The  most  productive  variety  for  northern  Illinois  seems  to  be  Turkey 
Red.  Other  productive  varieties  grown  over  at  least  3  years  —  Turkey 
9-233,  Malakoff  5-458,  Minnesota  Reliable,  Wheedling  5-464,  Kharkof, 
and  Malakoff  gave  average  grain  yields  of  37.2,  37.6,  36.1,  35.2,  32.6,  31. 4 
bushels  per  acre  respectively.  The  Turkey  Red  variety  yielded  35.4 
bushels  of  grain  per  acre  as  a  7-yea  r  average. 

All  tlie  winter  barleys  were  destroyed  by  frost.  Four  tests  with  Pet- 
kuser  white!  rye  and  Wisconsin  pedigree  rye  gave  an  average  of  55.5  and 
47.0  bushels  per  acre  respectively. 

The  winter  wheat  tests  at  Urbana  were  begun  in  1004,  using  the  Tur- 
key Red  variety  Eor  comparative  purposes.  The  average  yields  (in  bushels 
of  grain  pel  acre)  of  the  principal  varieties  tested  for  5  years  or  more  were. 
—  Turkey  Red  .(_'.)  ( 1  _■  years),  MalakoiT  42.0,  Pultz  4 2. 1 ,  Hungarian  3 
Pesterboden  ^.8,  Beloglina  40.4,  Kharkof  42.6,  Dawson  Golden  Chaff  49.5. 
Other  promising  varieties  Eor  central  Illinois  are  Turkey  Hybrid  509  and 
Dawson  Golden  Chaff  0-225. 
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The  winter  wheat  experiments  at  Faiifield  were  begun  in  1906,  us- 
ing the  Fulcaster  variety  for  comparison.  The  following  varieties  gave  the 
highest  average  yields  (in  bushels  per  acre)  during  at  least  3  years  :  —  Ful- 
caster 15.9,  Economy  16.9,  Missouri  Pride  15.8,  Indiana  Swamp  14.9, 
Wheedling  14,5,  Harvest  King  14.3,  Rudy  12.3,  Poole  12.0.  Iu  some  years 
the  Fulcaster  variety  was  surpassed  by  the  Economy,  Wheedling,  Missouri 
Pride  and  Harvest  King  varieties.  Hard  wheats,  such  as  Turkey  Red  and 
Kharkot   did   not   prove    suitable    to    the  conditions  of   southern  Illinois. 

The  tests  made  with  winter  cereals  at  Cutler  in  I9i6gave  the  follow- 
ing  results   (in  bushels  per  acre)  :  —  Wisconsin  Pedigree  rye  43.4,   Wing 
Black  rye  46.8,  Salzer's  winter  barley  22.7,  Michigan  winter  barley   17.5 
winter  emmer  52.0.     The  winter  oats  did  not  resist  the  frosts. 

A  table  gives  the  characteristics  of  the  winter  wheats  tested  at  De 
Kalb,  Urbana  and  Fairfield. 

311  -Results  of  the  Cultivation  of  Manitoba  Wheat  in  the  Vaucluse   Department, 

France,  in  1918.  — Zacharewicz,  E.  in  the  Comptes  Ycndv.s  dcs  Seances  de  I' Academic 
d' Agriculture  de  France,  Vol.  V,  No.  3,  pp.  115-116.  Paris,  January  22,  1919. 

In  continuation  of  his  previous  paper  on  the  results  obtained  in  grow- 
ing Kurrachee,  Aurore,  Marquis  and  Manitoba  spring  wheat  in  Vau- 
cluse (1) ,  the  author  reports  those  obtained  with  Manitoba  wheat  in  col  ■ 
laboration  with  M.  Ricard  on  his  estate  near  Mornas  (Vaucluse). 

The  area  sown  was  2.2  acres.  The  soil,  part  of  the  recent  alluvion  of 
the  Rhone,  is  sandy  clay  and  had  just  been  planted  to  carrots  in  rows. 
The  seed  was  sown  after  ploughing,  without  any  fertiliser,  on  March  25, 
1918,  at  the  rate  of  396  lb.  (or  180  lb.  per  acre).  Vegetation  lasted  115  days, 
and  was  normal.  On  July  20,  when  the  grain  was  cut,  the  stems  were  35.27 
inches  high.     The  yield  was  4  580  lb.  (or  2  082  lb.  per  acre) . 

The  author's  tests  show  Manitoba  and  the  other  above-mentioned 
wheats  to  be  excellent  for  the  south  of  France,  where  only  winter  sowing 
has  hitherto  been  adopted,  thus  hardly  allowing  for  the  cleaning  of  land 
invaded  by  weeds.  These  varieties  could  be  sown  during  March,  and.  in 
land  not  exposed  to  drought,  during  the  first  days  of  April,  thus  leaving 
plenty  of  time  for  preparing  the  land  well.  Moreover,  as  they  gr<  >w  rapidly 
they  outstrip  the  weeds,  especially  wild  oats  and  stop  their  growth. 

312  -  Cultural  Tests  of  Various  Wheats  at  Nages  (Tarn),  France.  -  s     No 

Review. 

313  ^Rice  Growing  in  Ceylon  :  Green  Manures.-See  No.  288  oi  this  / 

3i4-OnSorghum.-DYBOWSKi,  J.'npk.byGouiN-.A.ANix-r.uu.l'   and  Pied 
and  Dechambre,  in  the  Comptes  renins  des  Siances  del'AcadimU  d'Asricult 
Vol.  V,  No.  2.  pn.  62-65,73-70.  and  76-78.     Paris,  January  15,  i<»n>. 

M  Dybowski  draws  attention  to  the  value  of  sorghum  from  the  I 
Colonies,  especiallv  French  West  Africa,  to  breeders  in  France,  and  pi 
to  the  Academy  a  note  by  MM.  A.  Gouin  and  P.  ANDOl  nthissub] 

;i)  Sec  R.  Dec.  1918,  No  Ed.) 
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This  note  shows  all  the  advantages  to  be  gained  from  the  use  of  sorghum  in 
pig  breeding  by  adding  to  this  grain  a  certain  quantity  of  nitrogen  and  lime. 

The  authors  show  that  a  young  hog  of  from  55  to  66  lb.  fed  solely  oti 
sorghum  would  not  eat  more  than  1000  gm.  of  it  daily.  These  1  000  grn. 
would  only  supply  50  gm.  of  utilisable  nitrogenous  matter,  and  a  daily 
gain  of  700  gm.,  normal  in  intensive  breeding,  requires  at  least  double 
that  quantity.  Moreover,  body  maintenance  appears  to  require  15-20  gm. 
Growth  would  be  compromised  were  nitrogen  lacking.  No  less  serious  is 
the  fact  that  sorghum,  like  nearly  all  grain  used  in  feeding,  is  almost  entire- 
ly deficient  in  lime,  which  is  necessary  to  the  development  of  the  frame. 

Srghum  could  easily  be  made  thoroughly  suitable  to  intensive  pig 
breeding  by  adding  to  it  200  gm.  daily  of  a  food  containing  much  nitrogen, 
such  as  groundnut  cake  and  a  good  handful  of  bone  meal.  In  less  than 
4  months  a  hog  weighing  at  the  beginning  55  lb.  should  yield  165  lb.  of 
meat  by  the  consumption  of  55  lb.  of  groundnut  cake,  22  lb.  of  bone  meal, 
and  little  more  than  440  lb.  of  sorghum. 

M.  Dybowski  also  presents  a  note  by  M.  A.  Piedallu,  who  lay  stress 
011  the  variations  in  the  characters  of  sweet  sorghum  and  shows  how  they 
should  be  fixed,  first  by  careful  selection,  then  by  artificial  propagation, 
such  as  cuttings.  Sorghum  stems  take  root  very  easily  and  the  author 
was  able  to  propagate  specially  productive  plants  by  cuttings  of  the  stems. 
These  cuttings  fructified  easily  and  the  seed  thus  obtained  made  it  possible 
to  propagate  high^deldiug  varieties  rapidly. 

In  his  experiments  With  cuttings  the  author  first  planted  bits  of  stem 
obliquely  in  the  soil.  In  spite  of  drought  with  watering  about  half  of 
the  cuttings  grew.  He  found  the  failure  of  the  other  half  to  be  due  to  the 
fact  that  the  leaf  sheath  hindered  the  growth  of  the  roots  at  the  nodes.  He 
therefore  cut  out  the  leaf  sheath  by  a  circular  incision  at  the  base.  About 
3  to  4  cm.  of  the  stem  cut  on  a  slant  was  left  on  each  side  of  the  node  and 
the  cuttings  planted  in  pots.  The  soil  in  the  pots  was  covered  with  moss 
and  the  pots  put  under  bell  jars.  They  were  well  watered  and  exposed  to 
the  sun.  In  8  days  the  roots  had  grown  and  all  the  young  shoots  had  ap- 
peared. All  the  cuttings  were  succes.'ful. 

M.  Dechambre  shows  that  in  feeding  horses  900  gm.  of  sorghum  may 
be  substituted  for  1  000  gm.  of  oats.  Horses  can  eat  several  pounds  of  sor- 
ghum daily  (4  to  7  generally),  together  with  oats  and  other  concentrated 
Is.  In  West  Africa  (Senegal,  Sudan)  sorghum  forms  the  only  food  of 
h<  >rses  and  mules.  M.  Tricard,  Army  Veterinary  Surgeon,  says  that  sorghum 
is  fed  in  French  West  Africa  without  the  addition  of  other  nitrogenous 
f<  ods,  and  that  horses  and  mules  from  France,  as   well  as  the  native  ones, 

•  in  excellent  condition  on  this  ration. 

315  -  Grain  Sorghums,  in  California.  —  M&©i90M,  B.  a.  in  the  University  of  California. 
Public dions,  Coll  I         •     ■  .     Agricultural  Experiment  S  Berkeley,  Califor- 

nia. Bullet  78,  pp.  227-250.  Berkeley,  April.  tqi7. 

This  bulletin  gives  a  detailed  discussion  of  the  adaptability,  yield  and 
value  of  the  different  varieties  of  grain  sorghum  grown  in  California.  At 
Davis,  from  1913  to  [916,  comparative  tests  were  made  of  the  grain  yield 
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of  6  varieties  of  durra,  6  of  kafir  corn,  4  of  kaoliang  and  1  of  shall j.  The 
maximum  average  yield  (3  575  lb.  per  acre)  was  given  by  Dwarf  Milo. 
Dwarf  Black-Hull,  with  a  yield  of  1962  lb.  per  acre  was  the  first  of  the  kafir 
varieties.  The  first  place  among  the  kaoliang  sorghums  was  held  by  the 
Brown  variety  which  yielded  2  962  lb.  per  acre.  On  an  average  the  Shallu 
sorghum  yielded  3  542  lb.  per  acre.  Of  the  seven  varieties  (Dwarf  M 
Standard  Milo,  White  Milo,  Feterita,  Dwarf  Black-Hull  kafir,  Early  Bin 
Hull  kafir,  and  Black-Hull  White  kafir)  best  suited  to  cultivation  as  fodder 
plants,  the  highest  average  yield  in  straw  and  grain  for  1914  and  1915  was 
given  by  Black-Hull  White  kafir,  with  16.06  tons  per  acre,  and  the  lowest 
by  Feterita  with  7.01  tons  per  acre.  The  best  results  were  obtained  by 
sowing  between  April  10  and  20  with  a  weight  of  seeding  varying  from  2  lb. 
to  6  lb.  per  acre,  according  to  the  enviromental  conditions. 

A  table  shows  the  percentage  composition  of  the  grain  of  5  variel 
of  durra,  3  varieties  of  kafir,  4  of  kaoliang,  and  1  of  shallu,  cultivated  in 
1 914  ;  they  are  compared  with  maize  arid  barley.     The  respective  a\ 
for  each  of  these  groups  and  all  the  sorghums  analysed  were:        Water 
11.09,    I244>   I0-7$>   12.85,   TI44;  Protein  9.62,-  9.49,  10.23,  9-28,  9^ 
Fat  3.02,  3,43,  3.54,  3.93,  3.34,  Fibre  1.58,  2.06,  1.98,    [.63,  1.76;  Carbo- 
hydrates 72.99,  70.79,  71.42,  70.74,71.82;  Ash  1.69,  1.65,  2.04,  1.57,  1 
From  these  results  the  author  concludes  that  the  food  value  of  sorghum, 
either  as  grain  or  silage,  is  a  little  below  that  of  maize.  Sorghum,  grown  as 
a  second  crop,  is  imperfectly  developed  and  sometimes  has  toxic  pro] 
ties  resulting  from  the  prussic    acid  contained  in   its  leaves.   This  never 
or  hardly  ever,  occurs  in  the  first  crop,  which  is  perfectly  free  from  all  in- 
jurious substances. 

Sorghum  is  relatively  free   from  disease.  Its   principal  enemies   are 
blackbirds,  which  eat  the  seed.] 

316  -  Soybeans;  Their  Culture  and  Use,  in  Ohio,  U.  S.  A.    -  Williams,  c.  G.  and 

Park,  J.  B.,  in  the  Ohio   Agricultural   Experiment   Station,  Built  pp.   581 

Wooster,  Ohio,  March,  191 7. 

Cultivation.  —  The  cultivation  of  the  soybean  in  Ohio,  where  it  \ 
grown  over  4  921  acres  in  1917,  is  discussed  in  detail.  In  experiments  n. 
to  determine  the  most  favourable  rate  of  sowing  the  seed  3  pecks  per  acre 
of  the  Medium  Green  variety  seeds  sown  in  lines  28  inches  apart  gave  the 
best  results  for  seed  production.   Sowing  in  lines  at  the   rate  of  <s  pecks 
per  acre  gave  less  seed,  but  a  larger  total  quantity  of  fodder. 

The  "5  best  varieties,  in  decreasing  order,  were:--  Ohio  9  016,  1 
7496,  Elton   (Chestnut),  Ito  San  17  268,  Shingto.     The  5  least  product 
varieties  were  :—  Sable,  Cloud,  Yosho,  Mikado,  and  Taha.  As 
for  the  5-year  period  1911-1916,  the  grain  yield  per  acre  varied   from  1  |.< 
bushels  for  the  Sable  variety  to  29.22  for  '  >hio  9  016.   In  the  higl 
varieties  the  ratio  between  strain  and  grain   was    low  :       72  lb.  to 
of  straw  (on  an  average  81  lb.)  per  bushel  of  grain.     Ln  the    low-yi 
varieties  this  ratio  was  106  lb.  to  164  lb.  of  straw   (on  an  average    1.; 
per  bushel  of  grain.     The  difference  in  the  average  straw  yield  oi  both 

:  lb 


286  CKRKAI.S    .VXD    1TI.SK    CROPS 


was  only  177  lb.  per  acre.  The  results  are  also  given  of  tests  made  with 
certain  varieties  on  experimental  farms  in  the  counties  of  Clermont,  Ha- 
milton, Washington,  Paulding  and  Trumbull. 

Tests  with  10  soybean  varieties  as  Leguminosae  for  hay  were  made  at 
Woostei  during  5  years.  The  Medium  Green  variety  gave  the  highest 
iverage  yield  (5402  lb.  per  acre)  and  the  Mammoth  Yellow  variety  the 
lowest  (3  814  lb.  per  acre).  The  Medium  Green  variety  is  better  suited  for 
the  production  of  hay  than  for  that  of  seed,  on  account  of  its  tendency  to 
let  the  ripe  seed  fall. 

Observations  have  been  made  on  the  influence  of  soybeans  on  the  crops 
following  in  the  rotation.  Fifty  such  rotations  are  in  progress.  In  1916 
were  harvested  24  plots  of  wheat,  of  which  10  followed  on  maize,  6  on  soy- 
beans, 5  on  potatoes,  and  3  on  oats.  After  soybeans  the  average  wheat 
yield  per  acre  exceeded  that  after  maize  by  10.3  bushels,  that  after  oats 
by  1. -7  bushels  and  that  after  potatoes  by  0.34  bushels. 

I ISES.  -  The  uses  of  soybeans  as  a  human  foodstuff  are  described  and 
diagrams  given  comparing  the  food  value  of  the  soybean  to  that  of  some  of 
the  common  foods.  Among  the  preparations  common  in  the  Far  Ea^t 
which  might  be  introduced  in  the  kitchen  of  white  people  are  :  —  1)  soybean 
sauce,  or  "  shoyu  ",  prepared  with  equal  parts  of  wheat  and  soya  by  a  pro- 
-  lasting  one  or  two  years  ;  2)  soybean  milk,  prepared  by  grinding  the 
seed  finely,  mixing  them  with  about  ten  parts  of  water,  boiling  the  mixture 
for  15  to  30  minutes,  leaving  it  to  stand,  and  decanting  it  ;  to  the  decanted 
liquid  is  added  that  obtained  from  the  deposit  by  pressing  in  a  cloth  ( 
the  yellowish-white  liquid  thus  obtained  leaves  no  deposit  so  long  as 
fermentation  is  prevented,  it  contains  about  3.7  %  of  protein,  2  %  of 
fat,  1.8  %  of  carbohydrates,  and  0.5  %  of  salts.  If  a  small  quantity  of 
acid  or  of  a  calcium  or  magnesium  salt  be  added  to  the  soybean  milk,  or 
if  it  be  left  to  sour  spontaneously,  a  curd  forms  which  may  be  drained, 
pressed  and  eaten  as  a  soft  cheese.  This  is  the  "  tofu  ",  so  largely  consumed 
in  the  Fast,  where  it  is  prepared  daily  and  eaten  like  bread  is  in  Europe  ; 
salted  and  fried,  or  well  seasoned  as  salad,  it  is  very  tasty.  Soybean  milk 
thus  prepared  is  not  relished  by  Western  peoples,  but  has  given  good  results 
when  used  in  making  bread,  pastry,  milk  chocolate,  sauce  for  seasoning 
vegetables,  etc.  It  may  also  be  used  as  a  food  for  young  animals  —  cat- 
tle, pig1-,  and  poultry.  The  residue  obtained  in  its  preparation  is  also  a 
d  !"...!,  or  may  very  well  be  used  .is  a  fertilise  r. 

Soybean  meal  may  be  prepared  either  by  direct  grinding  of  the  seed 
or  by  grinding  the  cake  obtained  after  the  oil  has  been  extracted  :  the  second 
kind  keeps  better.  To  free  the  seed  from  its  characteristic  strong  flavour 
it  should  be  left  to  maeeiate  for  J  2  hours  in  cold  water,  which  should 
then  he  replaced  by  boiling  water  in  which  the  seed  is  left  for  2  hours.  To 
keep  it.  tender  it  should  be  boiled  with  a  little  soda.  It  is  better  still  to 
take  the  pods  when  they  have  macerated  for  9  hours,  boil  them  whole,  shell 
them,  and  prepare  the  seed  thus  obtained  in  the  manner  required. 


A.  slightly  differenl  described   in    R  »,  N'o    251.    Ed 
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a  vantage  of  the  soybean  as  a  food  lies  in  the  fact  that  it  supplies  a  large  quan- 
tity of  nutritive  matter  at  a  low  price. 

317  -  Cultivation  of  Different  Varieties  of  the  Castor-Oil  Plant  in  the  South  of  France. 
—  Jumelle,  H.,  in  th<;  Comptes  rendus  des  Seances  de  VAcademie  d*  Agriculture  de  Ft 
Vol.  V,  No.  1,  p.  45-47.  Paris,  January  8,  1919. 

The  use  of  castor  oil  for  lubricating  motors  has  caused  an  increase  in 
the  cultivation  of  the  plant  producing  it.  Not  only  have  the  Freneh  e<>lo- 
nies  been  encouraged  to  develop  and  improve  the  cultivation  of  the  castor- 
oil  plant  (1),  but  the  Ministry  of  Agriculture  has  recommended  it,  for  tin- 
present  at  least,  in  the  south  of  France. 

Cultural  tests  have  been  made  with  different  varieties  at  the  Botani- 
cal Garden  of  the  Faculty  of  Science  of  Marseilles,  and  the  Botanica:  Garden 
of  the  town,  of  which  the  author  is  the  director.  The  seed  used  was  ob- 
tained from  Morocco,  French  West  Africa,  Indo-China,  Madagascar,  the 
French  Indies,  Martinique,  and  Brazil. 

Of  the  23  varieties  studied,  twelve  ripened  specially  well  in  the  Medi- 
terranean climate.  The}^  were  : —  "  Ricin  sanguiu  de  la  Chaouin  ",  "  Ri- 
cin  sanguin  du  Senegal",  "  Ricin  sanguin  du  Soudan"  (three  similar,  if 
not  identical,  varieties),  "  Ricin  sanguin  du  Bre.sil  "  (also  similar  in  some 
respects  to  the  preceding  ones),  "  Gros  Ricin  sanguin  de  Kayes  ",  "  Ricin 
Pale  du  Senegal  ",  "  Ricin  brun  du  Senegal  ",  "  Ricin  noir  du  Senegal  ", 
"  Petit  Ricin  gris  d'lndochine' ',  and  the  two  "  Petit  Ricin  gris-rougea- 
tre  "  of  Bombay  and  ol  Pondichery. 

318  -"Cay-sen'*,  a  Sapotaceous  Plant  with  Oil-Yielding  Seed  in  Tonkin.  —  lecomte,  h  , 

in  the.  Bulletin  £conomi que  del'Indochinc,  Year  XXI,  N.  S.,No,  132. PP-  735-74 1  +  -  Vv~-. 
Hanoi-Haiphong,  September- October,  iqiq. 

The  author  mentions  the  work  already  published  on  the  "  cay-sen  ' 
in  the  Bulletin  economique  del' Indoohiue  (-).     The  tree  is  of  slow  growth 
and  it    flowers    in  about  its  15th   year.     The  flowers  appears   in    May. 
and  the  fruit  ripens  in  November  and  December.     The  fruit  is  edible  and 
chiefly  appreciated  by  monkeys  and  birds  though  the  natives  sometinw  s  us 
it  to  quench  thirst.     The  oil  is  extracted  by  grinding  the  seed  in   a  mortal 
used  for  polishing  rice,  then  slightly  heating -and  pressing.     The  yield  is 
fairly  uniform,  100  litres  of  seed  giving  10  litres  of  oil.     After   being  puri- 
fied by  boiling  and  decanted  the  oil  is  yellowish  and  thick,  with   a  slightly 
rancid  smell.     It  is  used  as  a  food  and  for  burning,  and  in  1911  was  sold  al 
$0.20  a  litre  ($-2  s.  1  V,  d  at  par).  M.  Bussv's  analyses  show  the  Eal  con- 
tent of  the  whole  seed  (kernel  and  skin)  to  be  25.85  %,  i-  '••••  aboul    26 
and  that  of  the  kernel  alone  without  the  skin  to  be  30.1^  %. 

■'  Cav-sen,  so  valuable  for  its  oil,  was  named  Wipe  tonkinests  Pi 
by  the  botanist  Pierre  who  was  unable  to  describe  it  b  he  did  not 

(t)  See  R. May,  1918, No.  526, Nov.  19x8, No.  1x88 ami   R.,  Jan.  1919,* 
(2)  Bulletin  economise  de  Vlndochine  ;  19",  PP-   I  Is"  I  19.  Not*  by  M   Gn  I 
Cay-sen,  etc. ;  i9«,  No.  98,  p.  755,  Analyse.  Ca5  dby  M  RlGOTAKD 

p.  268,  Detailed Note  by  M.  I.EB^Rifi giving  the  characters  ol  th<  plant  un   erth<  nan 
Wipe  sp. ;  this  paper  includes  analyses  o!  the  seed  by  M,  J 
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know  the  flowers.  Dubard  was  only  able  to  give  an  incomplete  description 
( >f  the  plant  because  the  one  branch  at  his  disposition  had  but  very  young 
flowers  ;  he  created  the  new  genus,  Dasillipe  and  called  the  plant  Dasillipe 
Pasquieri.  The  author,  having  material  in  perfect  flowering  condition, 
places  the  plant  in  the  genus  Bassia  under  the  name  of  Bdssia  Pasquieri 
(M.  Dub.)  H.  Lee.  He  gives  a  description  of  it  in  Latin. 

319  -  Orbignia  speciosa,  a  Palm  with  Oil-Yielding  Nuts,  in  Ecuador.  — 
en  Vetten,  Year,  III,  No.  23,  p.  177.  Amsterdam,  December.  1918. 
In  Ecuador,  at  the  foot  of  the  western  Andes,  is  a  district  in  which  are 
grown  all  kinds  of  tropical  plants,  including  the  coffee  and  cacao  trees. 
Part  of  this  district  is  covered  with  a  species  of  palm,  Orbignia  speciosa, 
the  oil-yielding  nuts  of  which  ripen  all  the  year  round.  The  yield  from 
one  tree  is  estimated  at  990  lb.  of  nuts,  which,  in  drying,  lose  50  %  of  their 
initial  weight.  Sixty  per  cent  of  the  product  extracted  from  the^  kernels 
is  fat,  of  which  the  yield  per  tree  annually  is  99  lb. 

3_:0  -  Production  Of  Guayule    Rubber.  —  Pearson,  H.  C,  in  Commerce  Reports,  No.  149, 
pp.  1172-1184.  Washington,  D.  C,  1918. 

Even  before  the  Spanish  occupation  northern  Mexico  was  a  rubber 
producing  country,  the  source  being  a  shrub  or  dwarf  tree  to-day  known 
as  guayule.  The  native  obtained  the  gum  using  it  to  make  toy  balls. 
The  plant  was  discovered  by  Dr.  J.  M.  Bigelowin  1852,  and  was  later 
described  and  named  Parthenium  argentatum  by  Prof.  Asa  Gray.  In  1S76 
a  guayule  product,  known  as  Durango  rubber,  was  exhibited  at  the  Phila- 
delphia Centennial  Exposition. 

It  was  not  until  1888,  however,  that  any  attempt  was  made  to  extract 
the  gum  commercially  ;  in  that  year  were  imported  100  000  pounds  of  the 
shrub,  known  as  "  hule",  the  bark  when  removed  yielded  about  18  % 
of  rubber  ;  because  of  the  expense  of  transportation  and  treatment  the  ex- 
periment was  not  repeated. 

In  1899  Guglielmo  Prampolini,  took  out  a  patent  for  extracting  guayule 
by  solvents,  which  was  followed  by  a  large  number  of  patents  for  extrac- 
tion processes,  some  practical,  some  otherwise,  and  for  several  years 
afterwards  applications  for  patents  for  this  purpose  were  numerous.  Be 
ginning  in  1902,  an  American  capitalist  financed  a  series  of  experiments  that 
led  to  an  invention  by  W.  A.  Lawrence,  by  which,  in  1904,  rubber  was 
extracted  by  a  mechanical  process,  and  50  pounds  were  shipped  to  the 
United  States.  This  was  the  real  beginning  of  the  extraction  of  guayule  on 
a  commercial  basis  in  Mexico,  and  in  1906  it  began  to  be  used  in  quantity. 
Factories  established  in  the  States  of  Durango,  Coahuila,  San  Luis  Potosi, 
and  in  Texas  soon  produced  large  quantities  of  rubber.  Improvements  in 
the  processes  of  extraction  tended  to  produce  superior  grades,  and  the 
guayule  industry  was  fully  established  on  a  profitable  basis.  The  rival 
com] )anies,  though  strongly  competing,  were  able  to  secure  good  prices  and 
the  question  of  a  supply  of  the  shrub  became  important.  This  led  to 
the  purchase  of  large  tracts  where  the  shmb  was  plentiful  and  the  erection 
nt   extraction   plants  in   many  little-known  sections  of  Mexico. 
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Description  of  the  Guayule  shrub.  —  The  Parthenium  argentatum  Grav 
is  the  only  rubber  producer  found  among  the  Compositae.  It  is  a  woody 
shrub  of  spreading  habit,  naturally  growing  much  branched.  If  the  bran- 
ches die  away  at  the  base,  a  distinctly  treelike  form  is  assumed.  L;i 
plants  may  acquire  a  spread  or  height  of  3  feet  or  more,  but  such  individuals 
are  of  advanced  age,  probably  not  less  than  40  or  50  years  old.  The  small 
leaves  are  greenish,  silvery  gray,  as  also  are  the  younger  twigs,  which,  as 
the  age  of  the  axis  advances,  change  to  light  and  then  to  dark  ashy  grav. 
The  winter  appearance  of  the  plant  is  strikingly  different  from  the  snmmt- r 
appearance.  In  the  winter  the  leaves,  save  those  forming  small  clusters 
at  the  tips  of  the*twigs,  have  fallen,  leaving  these  bare,  In  summer  the 
new  growths  are  clothed  with  leaves  of  maximum  size  in  which  the  ^reen 
colour  is  more  apparent.  At  this  time  the  flowers  are  borne  in  loose 
clusters  on  slender  stems  and  crown  the  plant  with  a  profusion  of  sma  11 
yellow  blossoms.  These  are  arranged  in  heads,  each  head  forming  at 
most  5  seeds  ;  usually  some  of  these  do  not  develop. 

A  plant  that  is  not  a  rubber  producer,  the  mariola  {Parthenium  inca- 
num  H.  B.  K.),  often  grows  side  by  side  with  the  argentatum  and  is  mis- 
taken for  it.  Quite  recently  another  species,  discovered  by  Prof.  E.  E. 
Lloyd,  has  been  named  Parthenium  Lloydii. 

Rubber  content.  —  Guayule  is  distinct  from  most  other  rubber-pro- 
ducing plants  in  that  its  bark  contains  no  latex,  rubber  being  in  the  cellular 
tissue  of  the  epidermis  and  to  a  small  extent  in  the  branches  and  leaves, 
the  blossoms  being  without  traces  of  rubber.  The  amount  of  rubber  in 
the  topmost  branches  is  very  slight,  but  increases  toward  the  roots.  The 
bark  also  contains  resins  and  essential  oils,  which  decrease  the  value  of 
the  rubber.  Fairly   dry  plants  subdivide  into  the  following  weights  : — 

Per  cent. 

Wood 47-0 

Bark 44-5 

Leaves *••> 

According  to  Wittlesey,  guayule  plants  contain  rubber  as  follow-;  :— 

Per  1 

Trunk  bark 2I-  + 

Root  bark. x9-5 

Branches  and  leaves 

Trunk  wood 

Root  wood l" 

The  yield  of  marketable  rubber  from  the  wild  plants  varies  accord 
to  the  condition  of  the  plants  and  the  process  of  extraction  employed. 
The  extraction  runs  from  6%  for  experiments  with  average  Texas  guaj 
to  15  %  for  some  of  the  highest  grade  of  Mexican,  a  fair  averag 
equaling  12  %  of  the  weight  of  the  moderately  dry  plant. 

Habitat  and  parasitic  enemies.  —  Guayule  at  its  best  is  found  growing 
on  the  cetitral  Mexican  plateau  in  great  quantities.     The  district  1 
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rainless  and  is  very  sparsely  populated  by  a  race  partly  Indian,  partly 
Spanish.  The  region  is  practically  grassless  and  contains  no  large  trees, 
being  a  typical  desert  country.  The  alkali  earth  which  is  found  over  most 
of  the  plateau  is  in  reality  a  rich  soil,  needing  only  sufficient  water  to  make 
the  region  a  very  fertile  one. 

The  guayule  is  indigenous  in  a  comparatively  small  area  in  southwest- 
ern Texas  and  northern  Mexico.  It  may  be  bounded  as  follows :  From 
the  western  extremity  of  Presidio  County,  Tex.,  the  line  runs  somewhat 
west  of  south  till  it  reaches  the  northern  boundary  of  Durango,  Mexico, 
near  Santa  Barbara,  Chihuahua  ;  then  southeast  parallel  with  the  Mexican 
Central  Railway  about  100  kilometers  (62  miles).  Beyond  the  State  of 
Durango  the  boundary  runs  still  farther  east,  curving  northward  again  not 
far  from  San  Luis  Potosi.  The  one  hundred  and  first  meridian  marks 
roughly  the  eastern  boundary  ;  lying  somewhat  west  of  it  till  beyond  Sal- 
tillo,  where  the  line  then  curves  slightly  west  of  north,  reaching  the  eastern 
limit  in  Texas  at  L,angtry.  The  northern  limit  is  marked  approximately 
by  Fort  Stockton.  The  total  area  is  about  130  000  square  miles,  a  large 
part  of  which  is  in  the  Chihuahuan  Desert.  This  area  varies  in  altitude 
from  2  000  to  10  000  feet  above  sea  level,  and  the  most  important  acreage 
is  not  much  above  6  000  to  6  500  feet. 

According  to  Idoyd,  guayule  has  few  parasitic  enemies  either  vegetable 
or  animal.  Amongst  the  former  are  Puccinia  parthenii  and  dodder 
( Cuscula  sp.).  Of  the  latter  there  are  Coccidae  that  attack  the  tap  root. 
There  is  also  a  scale,  Targionia  deamessi  Ckll.,  which  attacks  roots.  The 
leaves  are  sometimes  attacked  by  a  gall  insect,  and  there  is  a  bark-boring 
beetle,  the  Pitgophthorus  nigricans  Bland. 

Supply.  —  Although  the  more  important  guayule  districts  command 
good  railway  facilities,  there  are  large  areas  whose  exploitation  is  difficult 
on  account  of  the  lack  of  means  of  transportation.  These  difficulties  are 
mainly  due  to  the  fact  that  water  for  the  pack  animals  can  not  be  found 
on  these  desert  lands.  The  gathering  is  done  under  contract  by  natives, 
who  simply  pull  the  plant  and  load  it  on  the  back  of  burros. 

The  price  of  dried  guayale  plants,  including  charges  began  at   $  7. 50 

a  ton.   Later,  when  several  competing  enterprises  erected  factories,  the 

price  rose  to  $  15  and  S  20  per  ton.  according  to  the  distance  between  the 

laces  of  origin  and  the  station  or  works.  During  the    "boom",   growing 

yule  was  bought  unharvested  at  $  30  gold    per  ton  in  the  field  and  up 

to  $  50  gold  per  ton  delivered  at  the  factory.      A  fair    average  of  the  cost 

of  guayule  shrub  to  the  leading  concerns  was    about    $  30  gold   per  ton 

c.  i.  f.   factory,   allowing   for  shrinkage  until  used,  which   must  be  within 

•lavs  of  cutting  to  prevent  deterioration   of  the   rubber.   Calculating 

the  high  cosl  of  coal  and  water,  it  was  estimate  d  that  the  rubber  could  be 

extracted  and  freighted  to  New  York  and  sold  there  at  a  cosl  of  20  to 

25   cents   per    pound.   This  included  all  costs,   taxes,  travelling  options, 

See  expenses,  etc.,  but  not  royalties  on  processes  used. 

The  supply  of  guayule  in  its  territory  is  very  unevenly  distributed. 
In  '  arts  the  plants  are  isolated,  growing  sometimes  in  large  and  ofl 
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in  small  numbers  among  other  plants  on  mountain  inclines  rich  in  lime. 
At  rare  intervals  small  tracts  are  found  where  it  predominates.  According 
to  Endlich  in  the  area  of  75  000  square  kilometers,  comprising  the  dis- 
tricts where  the  guayule  plant  is  principally  found,  1'10  actually  contain- 
a  supply  ;  this  would  mean  a  territory  of  750  000  hectares,  and  figuring 
the  output  as  one-half  ton  per  hectare  a  total  supply  of  375  000  tons  is  at- 
tained, which,  at  the  rate  of  7-10  %  rubber,  represent  a  total  of  26  250 — 
37  500  tons  of  rubber.  In  1906  a  number  of  experts  figured  out  the  amount 
of  guayule  shrub  available  for  extraction,  the  estimated  total  yield  of  shrub 
being  300  000  metric  tons  and  that  of  rubber  33  metric  tons,  which  at 
a  selling  price  for  crude  rubber  of  45  cents  gold  per  pound  would  repre- 
sent  a    profit,   excluding   royalties,   of    S    14  520  000. 

Rearozeih.  —  In  the  first  collection  of  the  guayule  shrub  the  plant 
was  uprooted  ;  to  a  certain  extent  some  roots  were  broken  off  and  formed 
new  growths.  If,  however,  instead  of  being  pulled  up  the  plant  is  cut 
off  under  the  surface  of  the  soil,  the  root  that  remains  will,  if  rain  falls  within 
a  reasonable  time  after  the  cutting,  reproduce  a  good  plant.  The  self- 
sown  seeds  grow^  slowly,  several  years  showing  only  a  thin  l'i  lb.  bush. 
Natural  reproduction  in  the  field  therefore  takes  place  in  two  ways,  by 
seeds  and  by  means  of  shoots  which  start  up  from  the  shallow-lying  root-;. 
"  Retones  "  are  relatively  few  in  number,  but  their  initial  growth  is  rapid 
and  they  quickly  produce  flowers.  Even  the  remaining  portion  of  roots 
broken  off  where  the  plants  are  uprooted  frequently  produce  new  plant-, 
and  this  after  dying  back  quite  a  distance.  Thus  with  reasonable  care  the 
existing  guayule  fields  may  be  preserved. 

Extracting  Processes.  —  The  problem  of  extracting  the  rubber  from 
Parthenium  argentatum  was  solved  by  two  methods,  chemical  and  me- 
chanical. The  chemical  processes  are  the  Bergner,  the  Marx,  the  Delafond 
and  others.  The  Laurence  process,  which  was  suggested  by  the  native 
method  of  chewing  the  rubber  out  of  the  shrub,  is  the  successful  mechanical 
extraction   process. 

Characteristics  of  the  rubber :  —  Guayule  rubber  is  not  of  the  high 
grade  ;  its  colour  when  new  is  a  pale  gray  green,  but  blackens  on  exposure 
to  the  air.  Disadvantages  of  guayule  rubber  are  the  amount  of  resin  it  con- 
tains, about  20  %  and,  due  to  the  careless  method  of  extraction  employ 
by  some  factories,  a  certain  amount  of  woody  fibre  ;  with  two-thirds  of  the 
resin  removed,  it  is  very  like  high-grade  Panama  rubber. 

There  are  ordinarily  two  grades  put  upon  the  market.     The  comm 
grade,  known  as  "  hule  crudo  "  (crude  rubber),  has  the  following  distinctive 
features  :  —  The  colour  of  the  cut,  which  varies  between  light  and  dark 
<nay  ;  the  presence  of  wood  particles  ;  and  a  resinous  odour  and  some 
pitchy  appearence.     The  better  sjrade,  "  hule  refinado  "  (refined  rubbei 
the  price  of  which  is  about  20  %  higher  than  that  of  the  formei     contaic 
no  wood  and  but  little  resin  and  is  lighter  in  colour.     ^-caa\  brands 
prepared  for  specific  purposes  and  are  usually  more  ...  less  deresina* 

Resin  is  not  seriously  objected  to  in  raw  rubber  [m 
with  20  %  and  over  of  resin  give  good  results  in  manufacto 
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in  the  guayule  is  a  disadvantage,  as  the  rubber  is  itself  soft  and  the  20  % 
of  resin  makes  it  still  softer.  The  drying  of  guayule  is  difficult,  as  it  retains 
moisture  with  great  tenacity.  It  was  at  first  difficult  also  to  remove  the 
distinctive  aromatic  smell,  and  the  presence  of  the  wood  fibre  prejudiced 
manufacturers  against  it. 

The  price  of  guayule  rubber  is  dependent  to  a  large  degree  upon  the 
price  of  high-grade  rubber.  The  following  figures  are  the  average  of  high 
and  low  prices  on  the  best  quality  of  guayule  rubber,  20%  moisture  gua- 
ranteed :  — 

1910 $0,851/2  1914 $0.41 

I9II    • $0.58  J   2  1915 $0.20  3   4 

1912 $0.56  1916 $0.44 

1913 $0,483/4  1917 $0.38 

During  the  calendar  year  1907  it  is  reported  that  Mexico  exported 
11  487  678  lb.  of  guayule  ;  these  figures  are  not  official.  In  fact,  no  separate 
official  figures  were  given  for  the  exportation  of  guayule  until  the  fiscal 
year  1910-11  ;  prior  to  that  year  they  were  included  with  Castilloa  rubber 
The  total  exports  of  rubber  (guayule  and  Castilloa)  since  the  year  ending 
JuDe  30,  1003,  were  as  follows :  — 

founds.  Pounds. 

I903-4 677  758  1907-8 12  372  241 

1904-5 I  095  169  1908-9     .......  13233382 

1905-b 3190548  1909-10 177501S1 

1906-7  .    1  «  t   1   <   t  10  321  247 

Before  the  commercial  extraction  of  guayule  was  established  in  Mexico, 
that  country  rarely  exported  over  400  000  lb.  of  rubber  ;  therefore,  of  the 
above  amounts,  all  over  600  000  lb.  may  be  considered  guayule.  The 
exports  of  guayule  since  1910  are  given  as  follows :  — 

•     Pounds.  Pounds. 

1910-11    .    .    .    ,    c    •    .    19749522  1913-14 1475804 

1911-12 •   .   1423S625  1914-15 5  811  849 

1912-13 10  218  191  1915-16 2816068 

Cultivation.  —  From  the  time  the  guayule-bearing  areas  were  fairly 
well  located,  the  question  of  cultivation  was  frequently  brought  up.  In- 
deed several  companies  employed  botanists  to  study  the  plant  and  to  con- 
duct experiments  to  determine  the  practicability  of  its  propagation  on  a 
commercial  scale. 

The  German  experiments  in  Africa  were  not  successful ;  the  story  of 
the  American  experiments  is  very  different.  The  guayule  cultivation  ex- 
periments in  Mexico  were  abandoned,  not  because  of  failure,  but  because 
of  unsettled  conditions  in  that  country,  and  the  field  of  operations  was 
transferred  to  the  United  States. 

The  present  plantation  is  in  an  upland  desert,  at  an  altitude  of  2  500 
feet.     Of  the  9000  acres,  some   1500  are  already   planted   to  seedlings. 
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The  plantation  possesses  a  huge  cement  irrigation  system,  the  pipes  for 
which  are  made  on  the  grounds.     It  has  a  laboratory,  greenhouses  f< 
experiments,  bungalows  for  the*  officers,  excellent  quarters  for  the  help, 
planting   and    cultivating   machines,   tractors,   etc. 

Two  problems  had  to  be  solved  :  obtaining  a  supply  of  vital  seed  and 
speeding  up  the  crop.  The  first  problem  was  solved  by  an  accident,  the 
second  by  experiment,  so  that  the  development  of  guayule  which  under 
natural  conditions  had  taken  15  years  was  accomplished  in  4  years,  beat- 
ing first-crop  Hevea  by  two  years.  By  the  study  of  varieties  of  guavule 
shrub,  of  which  there  are  goo  types,  and  of  the  quantity  and  quality  of 
their  rubber  content  the  big  and  best  producers  were  selected,  and  by 
hybridisation  of  the  big  producers  with  the  best  producers  plants  were  ob- 
tained that  had  the  good  qualities  of  each.  Therefore,  with  the  big  and 
best  producing  seed  stock  the  real  cultivation  of  guavule  was  on  the  way 
to  success. 

Solving  the  labour  problem.  —  In  an  age  when  almost  everything  is 
done  by  machinery,  the  growing  of  india-rubber,  particularly  the  tapping 
and  the  gathering,  is  handwork  entirely.  Without  large  gangs  of  coolies 
the  production  of  india-rubber  in  any  considerable  amount  seems  impos- 
sible. With  the  cultivation  and  the  collection  of  guayule  rubber,  however, 
machinery  takes  the  place  of  men  in  almost  every  part  of  the  work.  The 
preparation  of  the  fields  is  done  by  disc  harrows,  drawn  by  tractors.  The 
planting  is  done  by  specially  built  machines,  similar  to  tobacco  planters, 
that  plough  four  furrows,  set  the  plants  at  the  proper  intervals,  cover  them, 
and  pack  the  earth  about  the  roots.  One  machine  plants  18  acres  a  day. 
The  cultivating  is  also  done  by  machinery.  For  gathering  there  are  two 
systems  :  one  consists  in  cutting  the  rows  down  by  a  harvesting  machine  ; 
the  other  in  ploughing  the  plant  out  root  and  all  as  in  the  harvesting  of  su- 
gar beets.  The  extraction  of  rubber  is  wholly  mechanical.  If  the  rubber 
is  deresinated,  that  also  is  done  by  a  mechanical  process. 

Guayule  growing  on  a  large  plantation  involves  a  laboratory  for 
examining  and  testing  plants  and  product,  a  small  greenhouse  for  seed 
experiment  and  hybridisation,  seed  beds  protected  by  wind  breaks,  an 
irrigation  system,  planting  and  harvesting  machinery,  and  an  extraction 
plant ;  but  above  all,  it  requires  a  knowledge  of  the  plant  itself  and*  plenty 
of  capital. 

321  -  On  the  Mascarenhasia  of  Eastern  Madagascar.  —  Ji 

de  la  Baxhie,  H.,  in  the  Annates  du  Musie  colonial  de  M  ■  V        XXVI. 

Series,  Vol.  VI,  pp.  15-20,  Paris-Marseilles,  1918. 

To  the  north  of  Vohemar,  where  the  vegetation  is  much  the  same  as 
the  north-west,  and  especially  of  Sambirano,  the  three  species  of  Most 
zenhasia  which  grow  at  the  same  time  as  Landolphia  Perrieri  an    M.  arbo 
rescens,  M.  angustifolia,  and  M.  lanceolata.     To  the  south  of  Vohem 
pears  the  characteristic  vegetation  of  the  eastern  side .     Be1  ween  X 
and  Farafangana  especially,  the  authors  noticed:         1)  the  wil 

large  follicles  (var.  coriacea)  of  M.  arborescens,  which  occurs  as  a  typ  und<  t 

It-Sll] 


2t)4  STIMULANT,    AROMATIC,    XARCOT1C,    AX1>    MEDICINAL    1'I.AXTS 


two  large  forms,  anceps  and  longijolni,  both  called  "  kerotrahazo  ",  "  babo  " 
or  "  valley  hazondrano  ",  according  to  the  district  ;  2)  M.  mangorensis, 
also  known  as  '  babo  "  and,  at  Analamazoatra  ",  liill  hazondrano  "  ; 
3)  a  species  also  called  "  herotrahazo  "  which,  before  knowing  its  flowers, 
the  authors  called  "large-leaved  Mahazoarivo  Mascarenhasia  ",  and,  now 
that  they  know  the  flowers,  M.  rnbia.  This  last  species  is  not  found  only 
at  Mahazoarwo,  in  the  Matitana  basin,  at  a  height  of  about  574  ft.,  where  it 
was  first  observed,  but  also  much  further  north,  in  the  woods  of  the  Anove 
basin,  where  it  is  called  "  gidroamena  "  and  "  barabanjamena,  and  at 
Marambo  (Masoala),  on  the  Antalaha  slope,  where  it  is  known  as  "  bara- 
banjantanety  "  and  "  hill  baranbaja  "  It  seems  to  grow  as  a  rule  to  an  al- 
titude of  about  650  ft.  in  rather  dry  woods,  neither  near  the  banks  of  the 
water  courses  nor  the  marshes. 

The  variations  in  these  rubber  plants  of  Madagascar  are  so  complex 
that  each  new  observation  complicates  rather  than  simplifies  the  problem  ; 
this  is  proved  by  the  following  fact  The  authors  report  a  tree  having  a 
trunk  of  from  33  to  50  ft.  (it  is  true  they  cannot  affirm  it  was  a  Mascarenha- 
sia because  they  did  not  see  its  flowers)  growing  at  a  height  of  I  640  ft. 
in  the  woods  of  the  Bay  of  Antongil.  Only  the  underground  parts  contained 
rubber.  The  aerial  parts  orly  contained  a  liquid  which,  on  evpporating 
left  a  brown  substance,  soluble  in  water,  lathery  like  soap,  and  rather  si- 
milar to  that  found  in  Alafia  milk.     It  is  a  unique  example. 

322  -  Cultivation  of  the  Robusta  Types  of  Coffee  in  Ceylon.  -  im-utrom,  ti.  a  ,  In 
The  Tropical  Agriculturist,  Journal  of  the  Ceylon  Agricultural  Society.  Vol.  IJ.  No.  4, 
pp.  218-2244-2  Figs.     Peradeniya,  Ceylon,  October,  1918. 

The  robusta  coffee  tree,  a  native  of  the  Congo,  is  today  grown  on  a  large 
scale  in  Java,  whereas  the  canephora  coffee  tree  has  spread  rapidly  in 
Madagascar.  The  varieties  of  the  robusta  type  now  cultivated  at  the  ex 
periment  stations  of  Peradeniya  and  Anuradhapura  are  robusta,  canephora. 
Uganda,  and  a  hybrid  obtained  by  M  M.  Leoben  freres,  Paris  (1)  ;  young 
Javanese  plants  have  also  recently  been  cultivated  and  will  shortly  be  planted 
out.  The  robusta  coffee  plant  has  also  given  good  yields  at  the  Balangoda 
]  demonstration  Garden  of  the  Agricultural  Society,  and  has  been  planted  in 
the  Kegalla  Demonstration  Garden. 

<  offea  robusta  prefers  wet  districts  and  tears  the  wind  ;  it  must  be  shel- 
tered from  the  sun  by  shade  trees  and  protected  from  the  wind.  C.  cane- 
phora prefers  greater  altitudes  than  those  suited  to  C.  robusta.  and  seems 
more  able  to  cesist  drought.  C.  Uganda  is  recommended  in  Java  for  poor  and 
old,  exhausted  soils.  The  C.  robusta  type  likes  deep  soil,  preferably  loamy, 
but  the  plants  arc  strong  and  can  grow  in  all  ordinary  good  soil  sufficiently 


(1)  It  is  perhaps  not  out  of  place  to  point  out  that  .ill  workers  do  not  agree  entirely  in 

their  classification   Oi  tin    species  and   varieties  of  the   Coffea  genUS.      M.   E.   <le  \VlLDl3i\N 

(Curator  ol  the  Royal  Botanical  Gardens  at  Brussels)  says  in  his  work  entitted     Les  Plantes 
tropicales  Jc  grand*  culturt  ■  (note  1,  p.  140)^  —  "  The  systematu  di>  I  this  int< 

•ng  genus  1-  fat  from  finished  :  in  fact  it  may  be  said  to  be  ban 
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rich  in  humus.  Heavy  clay  soils  are  usually  not  suitable  and  the  propor- 
tion of  clay  must  never  be  such  as  to  prevent  satisfactory  drainage.  The 
most  favourable  climate  in  Ceylon  for  robusta  coffee  plants  is  found  betw 
an  altitude  of  I  ooo  ft.  and  5  000  ft.  Experiments  made  at  Colombo  and 
Anuradhapura  show,  however,  that  these  plants  may  be  grown  at  low  al- 
titudes. They  can  resist  fairly  severe  drought  but  prefer  a  regular  and  ample 
rainfall.  Very  hot  climates  do  not  suit  them  and  they  do  not  do  well  ex- 
posed to  wind. 

The  cultivation  of  coffee  is  then  described,  the  nurseries,  preparation 
of  the  soil,  and  planting  being  dealt  with  successively.  The  most  usual 
spacing  is  6  X  6  ft.,  but  observations  made  at  the  Experiment  Station  show 
that  this  shoudl  be  8  X  8  ft.,  or  even  10  x  10  ft.  When  grown  between 
rubber  trees  the  coffee  trees  should  be  planted  in  rows  6  ft.  away  from  the 
lines  of  trees  and  at  distances  of  8  ft.  between  each  plant  in  their  own  lines. 
When  grown  between  coco  trees  30  X  30  ft.  apart,  they  should  be  planted 
in  lines  8  ft.,  from  the  coco  trees  and  at  distances  of  7  ft.  between  each  plant 
in  their  own  lines. 

In  Ceylon  coffee  has  hitherto  been  grown  without  any  shade,  whereas 
in  Java,  South  India,  etc.,  it  is  cultivated  in  the  shade.  When  slightly 
shaded  it  is  less  subject  to  diseases  of  the  leaves.  The  Peradeniya  ex- 
periment plantations  have  shown  in  a  striking  way  the  value  of  light  shade 
to  the  coffee  plant,  and  it  should  be  possible  profitably  to  grow  plants  of 
the  robusta  type  over  a  large  area  at  Ceylon  if  sufficient  attention  be  given 
to  shade.  The  shade  trees  used  at  Peradeniya  are  Leucaena  glauca,  Ery 
thrina  lithosperma  ("'Dadap")  and  Gliricidia  maculata.  All  three  are  Legu- 
minosae  which  may  be  recommended  in  all  confidence ;  Leucaena  glauca 
is  considered  the  best  shade  tree. 

The  author  discusses  topping  (between  the  2nd  and  3rd  years,  when  the 
plant  is  5  to  6  ft.  high  its  top  is  cut  to  4  to  5  ft.  above  the  soil),  pruning  and 
the  attention  to  be  given  to  young  plantations,  fertilisers,  catch  crop-, 
yield  (the  yield  varies  greatly  according  to  the  soil  and  climate,  but  is, 
on  an  average  from  4  to  5  cwt.  per  acre.  At  the  Peradenyia  Experiment 
Station  the  hybrid  coffee  plant  appears  to  be  more  produetive  than  the 
robusta  ;  its  fruit  is  smaller  and  gives  a  yield  of  20  %  of  dry  coffee.  The  pre- 
paration of  coffee,  diseases  and  pests  of  the  plant  and  the  methods  of  condol- 
ing them  are  also  described. 

323  -Tea-Growing  in  the  Caucasus  (1).  —  Thieb  vur,  v., in  the  Journal  d'Apiculture  pra- 
tique, X.  S.,  Vol.  XXXI,  No.  26,  pp.  10-51::.  Puis,  December  c6,  tot*. 
This  paper  was  written  before  the  Russian  revolution.     The   dim 
of  the  central  and  southern  river  districts  from  the  Black  Sea  I..   I  b     0 
casus  make  these  sub-tropical  districts  very  well  suited  to  ng. 

The  average  winter  temperature  for  Batum,   Poti  and   Sukhuin   . 
the  abundant  rainfall  (1250  mm.  for  Sukhuin  and   2370   tor  Batm 
the  red  clay  soil  ("  etzeri  "  in  Georgian)  similar  to  thai    in  winch 
grown  in  China,  are  all  favourable  to  this  arop. 

(1)  See  R.  Jan.  1912,  No.  118;  Dee.,  1913,  No.  1  , ;  I  :  Jan.,  -  1   
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The  importation  of  tea  into  Russia  which  as  early  as  1880  was  of  a 
value  of  40  million  roubles  (1)  had  drawn  the  attention  of  specialists.  In 
1884,  Colonel  A.  Solovkoff,  who  owned  land  at  Tchakwa,  near  Batum, 
planted  tea  plants  imported  from  Shanghai  (2).  As  the  crop  proved  to  be 
of  good  quality,  K.  S.  Popoff,  the  tea  merchant,  and  the  Imperial  Apanage 
planted  in  1893  experimental  tea  fields  near  Tchakwa.  Plants  and  seed  of 
the  best  varieties  were  brought  from  China  by  Prof.  Tikhomiroff,  and 
later  M.  KUNGEN  and  Prof.  Krasxoff  went  to  India  and  the  Far  East 
to  study  the  tea  industry  and  bring  back  the  best  plants.  Towards  1900 
the  tea  plantations  covered  about  990  acres,  of  which  395  acres  belonged  to 
the  Imperial  Apanage,  247  to  M.  Popoff,  55  to  M.  Soeowtzoff,  and  the 
rest  to  MM.  Voutchixo,  Sto'ianoff,  Bouikowitz,  Prince  Macachidzk 
etc.  They  were  all  ir  the  neighbourhood  of  Batum  and  Zougdidi. 

The  plantations  were  made  with  two-year  old  plant,  or  seeds,  with  2  430 
to  3  240  plants  an  acre  In  addition  to  digging  t^  soil  to  a  depth  of  from 
15  to  20  inches,  nothing  is  done  beyond  weeding  and  pruning.  Harvesting 
is  begun  when  the  trees  are  4  to  5  years  old,  and  is  complete  when  they  are 
6  to  8  years  old.  The  leaves  are  picked  in  four  times  by  women  and  child- 
ren who  gather  from  18  to  22  lb.  of  green  leaves  per  head  daily.  One  acre 
yields  from  700  to  1  400  lb.  of  green  leaves  or  200  to  350  lb.  of  dry  tea.  Af- 
ter desiccation  the  tea  is  pressed  by  hand,  after  the  Chinese  manner.  Large 
growers  (Imperial  Apanage,  Popoff,  etc.)  have  machines.  Both  green 
tea  and  black  tea  are  prepared,  the  second  by  fermentation.  Sorting  is 
done  by  hand  through  a  sieve,  or  by  machine,  through  cylinders.  T  cost 
of  preparing  tea  for  the  Imperial  Apanage  was  is.  a  kilogram  ^2.2  lb.), 
and  the  tea  was  sold  at  3s.  2d  to  4s  gd.  the  kilogram.  The  profit  per  hec- 
tare from  the  first  plantations,  including  the  cost  of  cultivation  up  to  the 
6th  year  was  (deducting  the  partial  crops  from  the  4th  to  6th  year),  1  200 
to  1  500  roubles,  not  including  the  cost  of  the  land   and    administration. 

In  1900,  the  Department  of  Agriculture  planted  25  experimental  fields 
in  the  Koutais  province,  but,  according  to  M.  Timefeew,  there  is  little  chance 
of  obtaining  good  results  in  central  Imeretia  where  rain  is  less  plentiful. 
Success  is,  however,  certain  in  all  lower  Imeretia,  round  Batum,  from  Suk- 
hum  to  Tsebelda,  and  in  the  Kodov,  Samourzakane,  and  Zougdidi  districts. 
M.  Popoff  brought  over  15  Chinese  workmen  to  teach  the  natives  this  new 
agricultural  industry,  the  success  of  which  is  assured. 

As  early  as  1906,  after  5  years'  experience  in  experimental  fields,  many 
private  ]»ople  in  Gouria  and  Mmgreha  made  plantations.  In  view  of  the 
labour  necessary  for  picking,  plantations  of  1  to  2  '-  acres  which  can  be 
looked  after  by  one  family  are  most  profitable.  In  the  land  owned  by  each 
village  then-  is  nearly  always  some  of  the  red  soil  so  favourable  to  tea  and 

iblc  —  is.  id,  at  par. 
'.  ■  irdiua  to  M.  S.  Timotzoff  the  first  attempt  was  made  by  Prince  Vorouzoff, 
who  in  1 8  i",  had  tea  plants  sent  from  China  for  tin-  Imperial  Schoal  oi  Nikita,  in  the  Crimea  ; 
in  1  plants  were  taken  to  the  Botanical  Gardens  of  Sukkum  and  Zougdidi,  bcl<  1 

0  the  Princi    Regent  of  Mingre!   :.  (Author.)    - 
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of  no  value  for  maize  ;  such  land  is  not  worth  more  than  n  to  20  roubles 
an  acre.     In  1906  the  area  planted  was  over  1  100  acres. 

In  China,  India  and  Ceylon  the  plantations  are  attacked  by  numerous 
inserts  and  fungi.  With  the  exception  of  one  slightly  injurious  fungus, 
Pestalozzia  Guepini,  the  Batum  fields  are  free  from  all  disease  and  insect 
attack. 

In  1909  the  plantations,  covering  1  490  acres,  yielded  about  211 
lb.  of  dry  tea  (1) .  In  1910  the  acreage  was  1  510  acres,  including  990  belong- 
ing to  the  Imperial  Apanage  260  to  M.  Popofff,  and  plantations  of  from  17 
to  25  acres  and  over  60  of  less  than  2  ]/2  acres.  The  crop  was  589  boo  lb. 
Tea  from  China,  Japan  and  Ceylon  is  grown  but  the  Imperial  Apanage  has 
decided  to  plant  only  Chinese  tea,  which  is  of  better  quality.  In  1910  there 
were  six  factories  belonging  to  the  Imperial  Apanage,  and  to  MM.  Sini- 
zine,  DiADOUCHA,  VerderEvski,  Makachidzi,  and  Popoff.  The  factories 
pay  16  kopeks  a  lb.  for  green  tea  and  charge  32  kopeks  for  preparing  it. 
Small  growers  do  the  work  by  hand,  but  lack  of  capital  prevents  this  in- 
dustry from  developing.  In  1910,  from  209  000  to  220  000  lb.  of  dry  tea 
were  prepared  in  200  to  400  gramme  packets,  sold,  according  to  quality 
from  73  kopeks  to  3  roubles  65  kopeks  the  pound,  with  a  deduction 
of  6  to  30  %  to  retailers.  The  cash  profit  made  by  the  Imperial  Apanage 
is  200  roubles  per  acre. 

According  to  the  sampling  of  experts  and  the  analyses  of  MM.  Demidoff 
and  two  chemical  laboratoires  of  Petrograd,  Caucasus  tea  is  not  inferior 
to  the  best  Chinese  teas ;  it  is  very  delicate,  has  a  soft  flavour  and  pleasant 
smell  and  gives  a  very  strong  infusion.  Unfortunately  as  the  private  facto- 
ries are  insufficient  to  prepare  the  tea  of  the  small  growers  it  is  prepared  by 
hand  and  prepared  much  less  well  than  that  of  the  Imperial  Apanage  or 
the  firm  of  K.  S.  Popoff,  and  is,  consequently,  of  inferior  quality. 

In  1904,  when  the  area  under  tea  was  2  100  acres  (1  235  belonging  to 
the  Apanage,  495  to  the  firm  of  Popoff  and  370  to  small  growers),  the  1  tepart- 
meut  of  Agriculture,  at  the  request  of  the  Society  of  Agricultural  Economics? 
of  Batum,  made  a  grant  of  15000  roubles  to  establish  a  local  factory  £01 
small  growers  owning  up  to  125  or  150  acres. 

At  the  present  time  the  area  planted  has  hardly  changed.  It  should, 
however,  be  noted  that  in  Gouria  (district  near  Batum,  the  chief  locality  oi 
which  is  Ozourghetti),  the  inhabitants  of  which  are  said  to  be  the  most  indu- 
strious and  most  active  in  the  Caucasus,  during  the  last  two  years,  >n  spite 
of  the  war  and  their  proximity  to  the  Tchorok  front,  102  peasants  have  plant- 
ed neatly  100  acres  in  31  viUages.  This  makes  itpossible  to  foretell  a  bril- 
liant future  for  tea  growing  in  the  Caucasus,  especially  it  subsidies  are  | 
the  inhabitants,  who  are  mostly  poor,  though  all  possess  a  small  piece  oi 

^tL  production  is  now  from  264 000  to  ,70000  lb.  of  dry  b 
Petrograd,  Moscow,  Warsaw,  Kharkoff,  and  other   towns  at   2. 


(D  Part  of  these  1490  acres  was  then  n.>t  yet  yielding.  {Auth 
(2)  In  1916,  the  area  planted  was  2346  acres.  {Author.) 
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1.60  roubles,  1.20  roubles  and  46  kopeks  per  400  grammes,  according  to  qua- 
lity The  demand  is  so  in  excess  of  the  supply  that  tea  can  rarely  be  found 
on  sale  in  the  Caucasus. 

Russia  imports  annually  154000000  to  165000000  lb.  of  tea.  The 
area  of  good  land  suitable  for  tea  growing  is  estimated  at  98  800  acres.  Ac- 
cording to  Prince  Marachidze  49  400  acres  of  grey,  clay,  or  light  sandy 
clay  forest  land  which  could  produce  good  tea  of  second  quality, may  be  add- 
ed. Vast  areas  culd  be  planted  in  districts  where  tests  have  given  good 
results.  At  the  rate  of  280  to  300  lb.  of  dry  tea  per  acre,  this  would  yield 
44  million  pounds,  or  20  to  25  %  of  the  quantity  imported  into  Russia. 
Prof.  Ozeroff  believes  that  in  the  Koutais  province  there  are  358  000  acres 
of  land  suitable  for  tea-growing  (on  the  coast  of  the  Black  Sea,  Batum, 
Ozourghetti,  Sokhutn,  Esebelda).  If  these  were  planted  it  would  be  pos- 
sible to  produce  half  the  quantity  consumed  in  Russia.  The  Government 
has  taken  steps  to  encourage  this  industry  and  has  already  established  a 
factory  and  distributed  seed  free  of  charge.  This  is,  however,  little  in  com- 
parison with  what  the  private  initiative  of  capitalists  and  financial  esta- 
blishments might  do  after  the  war. 

321  -On  the  Cultivation  of  the  Cacao  Tree  in  Madagascar.  —  Borghattd,  a.,  in  the 

Revue  Agricole  et  Veterinaire  de  Madagascar  et  Dependanccs,  Year  III,  No.  23,  pp.  3S7- 
392.  Tananarive,  September,  1018. 

Study  presented  to  the  Congress  of  Colonial  Agriculture  held  in  France 
in  1915  by  the  author  (President  of  the  Agricultural  Committee  of  Tama- 
tave,  Madagascar). 

In  his  report  the  author  deals  more  particularly  with  the  cacao  tree 
on  the  east  coast  of  Madagascar,  especially  in  the  Ivondro  and  Ivoloina 
districts.  He  is  of  the  opinion  that  the  crop  in  question  would  be  grown 
on  the  largest  scale  in  those  districts,  as  the  alluvial  soils  of  the  valleys  are 
perfectly  suitable,  the  maximum  temperature  is  36°C,  the  minimum  tempera- 
ture is  3b°C,  the  minimum  temperature  I4°C,  and  the  mean  temperature 
is  24-27°C,  while  the  height  of  water  is  from  2.50  to  3  metres  annually. 

Many  cacao  plantations  had  been  laid  down  in  the  Ivondro  and  Evo 
loina  d  before  the  experimental  gardens  of  Ivoloina  had  introduced 

the  cacao  tree  from  the  Antilles  about  1904.  The  only  cacao  tree  grown  at 
that  time  was  the  "  Criollo  "  variety,  imported  from  Reunion  abou1  i& 
The  planters  were  not  satisfied  with  this  variety  as  it  was  of  slow  growth 
(requiring  6  to  7  years  for  its  first  crop)  and  gave  a  poor  yield  (300-500  gin. 
on  an  average  for  mature  trees).  In  consequence  they  began  to  plant  the 
cacao  tree  from  the  Antill 

About  1  >r  "i,  a  kind  of  canker  appear*  d  on  the  branches  of  the  new  cacao 
trees  grow  ing  in  I  he  Ivoloina  valley,  and,  in  spit*,  of  the  use  of  remedies,  the 
disease  continue  d  to  spread,  so  that  plots  containing  several  thousands  of 
4-  to  5-year-old  I  rees  were  cleared  in  the  space  of  a  year. 

this  catastrophe,  the  I/iberian  coffee  plant,  which  is  more  hardy, 
was  cull  i\  a:*  (1  in  i    ■    o. 

In  the  Lvondro  district,  however,  the  same   disease   began  to  appear 

[333-324] 


STIMULANT,    AROMATIC,    NARCOTIC    AND   MEDICINAL    PLANTS  299 


about  1910.  On  account  of  the  poor  results  given  by  remedial  treatment 
all  the  diseased  trees  were  dug  out,  burned,  and  replaced  by  fresh  plants. 
In  this  way  the  cacao  plantations  were  preserved,  and  have  since  given  crops 
that  were,  if  not  extraordinary,  at  any  rate  reasonable. 

Besides  the  set-backs  due  to  disease,  there  is  another  that  not  only 
delays  the  spread  of  cacao  growing  but  also  hinders  that  of  most  of  the  other 
crops  of  the  east  coast  region.  This  is  the  irregularity  of  labour,  as  the  na- 
tives of  that  region  are  naturally  lazy.  A  carefully  thought-out  series  of 
regulations  is  needed  in  order  to  make  them  work  (e.  g. —  the  individual 
'''  registration  card  ",  together  with  an  enquiry  into  the  means  of  susten- 
ance of  each  native,  etc.).  The  author  thinks  that  only  the  European  is 
suitable  for  taking  up  cacao  planting,  and  even  he  must  be  daring,  courage- 
ous and  persevering,  while  disposing  of  a  certain  capital,  if  he  wishes  to 
obtain  results.  According  to  the  author,  the  native,  generally  speaking, 
even  if  owning  the  necessary  capital,  will  never  be  able  to  wait  5  years  to 
gather  his  first  crop. 

The  author  deals  with  the  question  of  the  amount  of  capital  required, 
then  considers  cultural  conditions  regarding  the  soil,  climate,  labour,  the 
formation  and  upkeep  of  the  plantation  (seed-plots,  shade  crops,  pruning, 
manuring  and  fertilising),  the  control  of  diseases  and  pests,  and  harvesting. 
He  next  studies  the  industrial  and  commercial  questions  relating  to  the  ] 
paration  of  cacao  (fermentation,  drying,  washing,  claying)  and  the  qualil 
of  the  different  cacaos  (well-prepared  products  from  the  east-coast  region 
of  Madagascar  have  always  been  thought  well  of  by  chocolate  makers  both 
in  France  and  in  Reunion  and  appear  to  give  complete  satisfaction. 

325  -  Production  of  Korean  Insect  Powder.  —  Curtice,  r.  s  .in  - 

p.  166.     Washington,  D.  C,  1918. 

Authorities  of  the  Government  General  estimate  Korea's  production 

of  chrysanthemum  powder  in  1917  at  900  lb.,  with  an  additional  3.50  lb. 

of  the  dried  flowers,  unground.     In  their  opinion  this  quantity  could  be 

much  increased  in  the  future  were  sales  contracts  made  for  the  product, 

in  which  event  they  place  the  probable  output  of  powder  and   unground 

flowers  at :  — 


Province 

Dried 

Powder 

1918 

1919 

1920 

19-1 

1918 

1919 

19:0 

iy:i 

North  Chusei     .    .    • 

— 

— 

— 

— 

South  Chusei      .    . 

1  240 

2  315 

3  MO 

— 

— 

— 

North  Zenra  .    .    . 

— 

— 

— 

North  Keisho.    .    . 

12 

Totai     .    - 

1  81 

15  210 

The  variety   used  in  the  Chrysanthemum   cinerariaefoliuui. 
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Culture  of  the  Globe  Artichoke;  Experiments  in  New  York  State,  U.  S.  A. 
Wellington,  J.  W.,  in  the  New  York  A   1  culturall 
p->.  311-319.  Geneva,  May,  igi7-  .     . 

This  bulletin  contains:  —  a  botanical  description  of  I 
(according  to  the  Index  Kewensis  it  1-  consid<  red  as  a  vanetj 
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[Cynara  Cardunc'ulus],  and  not  as  a  species  [C.  scolymus])  ;  history  (it  was 
not  eaten  by  human  beings  before  the  15th  century)  ;  varieties  (not  yet 
well  defined  ;  de  Vilmorin  mentions  13) ;  cultivation  ;  protection  against 
winter  (covering  the  plants  from  November  to  the  first  days  of  April  with 
coal  ashes  ;  covering  the  plants  with  manure  was  tried  at  the  Geneva  Sta- 
tion, but  caused  the  centre  of  the  plants  to  rot)  ;  uses  as  food. 

Since  1913  the  Geneva  Station  has  cultivated  many  artichokes  and  has 
observed  the  variations  occurring  in  the  different  varieties.  The  yields  of 
50  plants  observed  in  1916  are  given  in  a  table.  The  number  of  artichokes 
(floral  buds)  produced  per  plant  varied  from  o  (in  several  cases)  to 
18  (in  2  plants).  This  shows  that  multiplicat;on  by  suckers  is  the  most 
satisfactory  method  to  maintain  the  varieties  in  a  condition  yielding  abun- 
dantly both  fine  plants  and  tine  artichokes. 

327  -  The  Best  Varieties  of  Fruit  to  Grow  in  Ohio,  U.  S.  A.  —  Green-,  w.  j.,  Thayer, 
P.  and  Keil,  J.  B.,  in  the  Ohio  Agricultural  Experiment  Station,  Bulletin  313, 
pp  1  -\- \   Plate.     Wooster  (Ohio),  March,  1917. 

Lists  and  descriptions  are  given  of  the  varieties  of  apples,  pears,  plums 
peaches,  cherries  and  small  fruits  considered  as  the  best  to  grow  in  Ohio. 
The  lists  are  based  on  experience  gained  during  25  years  in  growing  the 
fruit  in  the  orchard  of  the  State  Agricultural  Station  and  in  the  orchards 
cooperating  with  this  Station,  as  well  as  on  studies  ami  observations  on 
certain  fruit-growing  problems  made  in  various  parts  of  Ohio. 

328  -  Seed  Production  in  Apples,  in  the  United  States.  —  Crandall,  c.  S.,  in  the  Uni- 
versity of  Illinois,  Agricultural  Experiment  Station,  Bulletin,  No  203,  pp.  185-313+8 
Pigs.     Urbana,  111.,  August,  1917. 

As  a  preparatory  work  to  the  study  of  the  production  of  pips  by  ap- 
ples the  author  counted  the  pips  in  31  072  fruits  representing  J2  cultivated 
varieties  and  25  botanical  species  and  varieties  of  the  genus  Mains,  belong- 
ing to  the  following  four  groups  :  —  1)  large  apples  of  varieties  grown  in 
orchards  ;  2)  small  apples  of  varieties  grown  in  orchards  ;  3)  crab  apples  ; 
4)  fruit  produced  by  hand  pollinisation. 

The  average  number  of  pips  found  was  8.27  in  large  orchard  apples, 
7.21  in  small  orchard  apples,  and  4.22  in  crab  apples.  In  each  variety  or 
form,  however,  the  actual  number  of  pips  sometimes  differed  greatly  from 
the  average  number.  Differences  in  the  average  number  of  carpels  were 
found  in  both  the  cultivated  and  crab  forms,  but  were  more  frequent  in 
the  second.  The  several  varieties  and  species  differed  considerably  in 
their  capacity  for  producing  pips,  the  numbers  of  which  varied  greatly  in 
the  different  fruits  <  1"  the  same  trees.  The  number  considered  as  normal 
—  10  pips  per  fruit  —  was  found  in  only  a  small  percentage  of  orchard 
apples  and  bu1  rarely  in  crab  ones.  The  capacity  for  producing  pips  ap- 
rs  to  be  a  character  inherent  to  the  variety.  Parthenocarpic  fruit 
are  found  in  the  orchard  varieties  and  in  some  of  the  Mains  species,  but 

not  numberous.  Then-  is  great  irregularity  in  the  appearance  of  a 
normal  number  of  ovules  (2  per  carpel).  Cases  of  suppression  of  the  ovule 
are  rare  ;  an      i  tion  to  the  normal  number  is  more  common  in 
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cultivated  forms  than  in  wild  ones.  A  comparison  of  the  produ<  tion  of  pips 
in  fruit  from  flowers  pollinated  by  insects  and  that  from  flowers  pollinated 
by  hand,  showed  very  slight  differences.  Pip  production  does  not,  therefore, 
appear  to  depend  on  the  way  pollinisation  is  carried  out.  There  are  < 
siderable  differences  in  the  number  cf  pips  between  each  fruit  and  e 
variety,  but  the  averages  of  the  groups  show  that,  in  the  most  improved 
orchard  varieties,  the  number  of  pips  is  about  double  that  of  wild  apples, 
and  that  large  fruit  contains  more  prps  than  small  fruit. 

329  -  Tests  of  Western  Ydlow  Pine  Car  Sills,  Joists,  and  Small  Clear  Pieces.  —  /.m 

mermann,  C.  \V\,  in    U.S.    Department  of  Agriculture,  Bulletin  407-  16  pp.  +   1  l 
+  2  Tables.  Washington,  D.  C,  April  V,  1917. 

Western  yellow  pine,  Pinus  ponder osa,  is  distributed  over  the  greater 
part  of  the  Western  United  States,  but  reaches  its  best  development  in  Ca- 
lifornia. A  variety  of  the  species,  known  as  scopulorum,  occurs  in  the  Rocky 
Mountains. 

In  the  bulletin  under  review  tests  of  the  mechanical  properties  of 
western  yellow  pine,  with  special  reference  to  its  use  as  a  structural 
material,  are  reported.     The  following  conclusions  are  drawn  :— 

The  strength  values  of  structural  timbers  are  influenced  considerably 
by  the  defects  found  in  them.  These  values  vary  according  to  the  grades 
in  the  green  material,  but  the  increase  in  strength  from  air  seasoning  ismot 
uniform  and  does  not  vary  with  the  grades.  Seasoning  greatly  increases  the 
strength  of  the  wood,  the  increase  being  greater  and  more  uniform  in  small, 
clear  sticks  than  in  structural  timbers,  owing  to  the  development  of  defects 
in  the  latter.  Towering  the  moisture  content  of  yellow  pine  causes  it  to 
become  more  brittle.  Western  yellow  pine  is  a  lighter  wood  than  the  other 
western  lumber  species,  weighing  approximately  26.9  lb.  per  cubic  foot, 
oven  dry,  in  structural  sizes.  The  dry  weight  of  clear  wood  readily  sug- 
gests its  strength  or  weakness,  but  this  factor  alone  can  not  be  depended 
upon  to  indicate  comparative  strength  when  structural  forms  of  various 
grades  are  taken  into  consideration,  owing  to  the  presence  of  defects  which 
have  an  important  influence  on  their  strength. 

A  table  comparing  the  strengths  of  various  western  species  (Port 
Orford  cedar  =  Chamaecyparis  lawsoniana        Western  red  c<  1  h 

plicata  —  Amabilis  fir  =  Abies  amabilis    -  Douglas  fir  =    Pseudotsuga 
folia  —  Noble  fir  =  Abies  mobilis       Western  hemlock        Tsuga  ha 
pkylla  —  Western  larch  =  Larix  occidentals    -Sitka  spruce  =  Pi 
chensis  —  Western  yew  =  Taxus  bre  ifolia),  based  on  tests  of  small  speci 
mens,  is  given. 

LJVE  STOCK  AXD  BREEDING. 

330  -  On  a  Babesiosis  due  to  Microbabesia  divergrens  in  the  Dutch  East  Ind 
-Sgh.n-s  J  C  F.,iu  theVesartienykundigcMedOedini™  (Departemmt  van   L»ub 
Nynerhei'd  en  Handel),  No.   XXVIIT,  75  PP-  +  3  PI.  +  Bibliography  of  5  Publical 
Batavia,  ig.8. 

The  small  endoglobular  parasites  of  live  stock  belonging  to  tn. 
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Babesia  which  occur  in  the  Balkans,  in  Finland,  Germany,  Holland,  the 
United  Kingdom  and  France,  are  the  same  from  both  a  morphological  and 
pathological  point  of  view.  In  all  probability,  those  found  in  Italy,  Nor- 
way and  the  Argentine  (perhaps  those  found  in  the  north  of  Africa  and  in 
Egypt  as  well),  and  so  far  more  or  less  completely  described,  ought  to  be 
referred  to  the  previous  ones. 

In  i Oi 7,  the  author  discovered,  in  live  stock  imported  into  Java  from 
Australia,  a  small  parasitic  Babesia  which  could  not  be  identified  as  the  one 
occurring  in  the  above-mentioned  countries.  It  is  clearly  smaller  than 
Babesia  bigemina,  while  in  the  peripheral  blood  it  has  an  elongated  form  and, 
in  the  spleen  and  especially  in  the  kidneys,  a  more  contracted  and  volumi- 
nous form,  which  is  also  observed,  in  most  cases,  in  post  mortem  blood.  The 
geminate  forms  seen  in  the  peripheral  blood  often  separate,  then  come  in 
line  on  a  single  horizontal  axis.  This  parasite  was  already  known  under 
three  names:  -  -  Babesia  bovis,  B.  divergens  and  Piroplasant  argentinum  ; 
in  order  to  obtain  simultaneous  expression  of  its  two  characteristic  proper- 
ties :  small  size  and  divergent  shape,  the  author  proposes  to  call  it  Micro- 
babes  i  a  divergens. 

The  first  symptoms  of  microbabesiosis  (known  also,  in  French, 
as  "  divergentiose  ")  differ  little  from  those  of  Texas  fever  ;  on  the  contrary 
however,  after  death  the  bile  appears  like  apricot  jam  in  the  first  case,  while 
it  is  thick  and  greenish  in  the  second.  Hemorrhagic  infarcts  of  the  kidney 
were  found  in  nearly  every  ease.  Splenorrhexia  appears  to  be  a  charac- 
teristic symptom  of  microbabesiosis,  which,  however,  does  not  cause  such 
severe  losses  as  texas  fever. 

The  inoculation  of  Microbabesia  only  produces  a  slight  infection  fol- 
lowed by  immunity.  According  to  MacFadyEan  and  Stockmax,  Texas 
k  ver  and  microbabesiosis  do  not  give  reciprocal  immunity  ;  on  the  contrary, 
Ligniekks  states  that  Microbabesia  confers  absolute  immunity  against 
Babesia  bigemina,  whilst  the  latter  species  only  gives  partial  immunity 
against  Microbabesia.  If  this  is  true  it  will  no  longer  be  necessary  to  have 
r<  1  ourse  id  inoculation  by  B.  bigemina,  since  that  with  Microbabesia,  which 
much  less,  dangerous,  will  suffice.  In  Java,  the  intermediary  host  is 
Boophilus  aiislralis. 

cording  to  VON  Heli.KXS  and  NOSOTTI,  quinine  bisulphate  is  of 
use  at  the  onset  of  infection  only  ;  trypanoblue  appears  to  be  inefficacious, 
bu1  '  iehthargan  "  is  perhaps  better.  Infected  livestock  should  be  put 
in  tin    -ln]»p< mi>. 

The  infection  has  come  to  Java  from  Australia  ;  for  this  reason  the 
author  recommends  that  the  animals  should  be  dipped  before  and  after 
sailing  ;  the  ships  used  as  eattle  boats  and  the  cattle  vans  should  also  be 
disinfected  and  not  simply  treated  with  stram. 

331  -  On  the  Treatment  of  Distomatosis  ol  Sheep.  -    Vilcoq,  i::  the  Comptes  rendu 

i,  /'.I.  idimie  d'A  jnulluic  de  Ft  ana  ,  Vol.  V,  No,  2,  i>]<.  ?  |i.'.  Paris,  January  15, 
1919. 

The  aui  hor,  1  un  ctor  of  the  Practical  School  of  Agriculture  at  Chesnoy 
ce),  describes  experiments  mad<    on  the  school  estate  regard- 
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ing  the  treatment  of  distomatosis  ot  sheep.  These  experiments  clearly 
show  the  therapeutic  value  of  the  ethereal  extract  of  male  fern,  and  1< 
to  the  conclusion  that  the  disease  due  to  liver  flukes  (whose  cysts  are  ingest- 
ed by  the  sheep  when  eating  plants  off  contaminated,  damp  meadows,  espe- 
cially Ranunculaceous  plants  such  as  Ranunculus  lingua  and  R.flammula), 
a  disease  which,  up  to  the  last  few  years,  was  still  refractory  to  treatnn 
is  curable  and  that  recovery  is  absolutely  sure  if  the  animals  are  not  al- 
lowed to  become  completely  exhausted  before  treating  them. 

The  treatment  consists  in  giving  5  gm.  of  ethereal  extract  of  male  fern 
mixed  with  25  gm.  of  white,  edible  oil  on  5  consecutive  days.     The  o 
of  treatment  per  head  is  as  follows  : — 


25  gin.  of  ethereal  extract  of  made  fern  at  150  fr.  per  kg. 
125  gm.  of  white  oil  at  7  fr.  per  kg 


3-75    fr- 
r$  fr. 


r  ital   ...         4.625  ft  in<  - 
On  adding  the  cost  of  labour,  a  total  of  4.75  francs  per  head  is  arrived  at. 

332  -  Sorghum  Seed  as  Food  tor  Pigs  and  Horses.  —  Sec  No.  315  of  this  Rev 

333  -  Live  Stock  Rearing  in  IndO-China.  —  Donarche,  Consorts  d' 'Agriculture  Colon 

Gonvemement  general  del'  1 ndocMne,  Ranci  Series,  No.  10,  pp.  63.  Hanoi-Haiphong,  icji8, 

As  it  is  at  present,  Indo-Chinese  cattle  rearing  is  far  from  showing  an 
importance  in  relation  to  its  possibilities.  The  stock  are  of  mediocre  quality 
and  many  regions,  though  suitable  for  pasturing,  have  a  very  small  animal 
population. 

In  addition  it  is  important  to  avoid  a  cause  of  error  resulting  from  the 
simple  examination  of  statistics  :  on  the  one  hand,  they  are  very  approxi- 
mate ;  on  the  other,  large  numbers  of  cattle  or  buffaloes  are  to  be  found  in 
regions  which  in  no  way  can  be  called  rearing  districts.  Such  are  the  gr< 
plains  of  the  deltas,  almost  exclusively  occupied  by  rice  fields,  and  where 
it  is  absolutely  necessary  to  have  large  numbers  of  draught  or  butcher's 
animals.  The  conditions  under  which  the  animals  live  are  such  that,  far 
from  prospering  or  developing,  the  stock  when  it  arrives  there,  begins  10 
waste  more  or  less  rapidly  and  is  almost  completely  lost  for  breeding  pur- 
poses ;  the  few  young  stock  born  are  weakly  and  degenerate. 

A  distinction  should  therefore  be  made  between  those  regions  produc- 
ing live  stock  and  those  consuming  them.  The  same  causes  produce  he 
same  effects,  and  that  which  happens  at  Tonkin  also  happens  in  0  ichin-China 
and  it  could  not  be  otherwise  ;  both  of  these  countries  are  really  consumers 
rather  than  producers  of  live  stock.  In  fact  it  is  found  that  they  are  obliged 
to  have  permanent  recourse  to  importation. 

It  will  thus  be  seen  that  we  must  go  especially   to  Cambodia,  Annam 
and  Laos  in  order  to  increase  the  production  of  live  stock,  whi<  h, 
does  not  exclude  the  utilisation  of  the  appreciabl<   res<  rves  to  b<    Eound  to 
certain  provinces  of  Indo-China  and  the  central  and  upp  1    region  of  Ton- 
kin.    The  object  of  the  presenl  work  is,  therefore,  to  consider  the  resou 
in  general,  to  find  out  how  they  may  be  both  utilised  to  the  gi 
and  increased  as  regards  quantity  and  quality. 
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It  is  very  difficult  to  estimate,  even  approximately,  the  total  numbers 
of  cattle,  buffaloes  and  pigs,  as  the  heads  of  provinces  can  only  obtain  the 
necessary  information  from  the  native  authorities  who  accept  with  closed 
eyes  the  figures  furnished  by  the  village  chiefs,  who,  from  district  or  for 
reasons  that  are  not  always  avowable,  always  conceal  a  part  of  the  total 
head  of  live  stock.     There  are  practically  no  sheep. 

The  official  figures  for  191 6  are  given  below  : — 


Countries 


Bulls 


Cows 


Calves 


Buffalo 
bulls 


Buffalo 
cows 


Buffalo 
Calves 


Swine 


Cochin-ChiiKi 
Tonkin  .  .  . 
Ami  am  .  .  . 
Laos  .... 
Cambodi    .   ■ 


Totals 


70528 
75  545 
95  76* 

I31 l85; 

262  506 


634  525 


46663 

81  410 
107  36S 
124  678 

163  434 


583  535 


18539 
34991 
56672 

83228 
156509 

118  691 

141  225 

69  819 

148  543 
I4O  701 

289  939 

618  919 

!32352 
I528i3 

75  353 
141  813 
128378 


630  709 


464821     414  174 

76  060. r  050  987 
398551  328723 
73  373  282150 
97254}    586500 


334  024  2  662  534 


Cambodia  is  the  only  one  of  the  countries  quoted  above  that  has  a 
permanent  and  important  exportation  of  live  stock.  From  1909  to  1904 
inclusive,  yy  082  head  of  cattle  and  39  424  buffaloes  were  exported  from 
Indo-China  ;  account  should  be  taken  of  the  stoppage  of  exportation  in 
1913,  as  epizooties  had  lead  the  Philippine  Government  to  forbid  their  en- 
try. Thus,  out  of  5  years'  exports,  there  is  a  yearly  average  of  15  416  cattle 
and  7  885  buffaloes,  the  greater  part  of  which  came  from  Cambodia.  The 
author  calculates  that  the  total  export  from  Cambodia  was  75000  cattle 
and  35  000  buffaloes. 

The  author  (Chief  of  the  veterinary,  zootechnic  and  epizootic  Service 
of  Tonkin)  allows  that  live  stock  in  Indo-China  increases  by  5  to  6  %  per 
year,  in  spite  of  a  much  higher  birth  rate. 

No  matter  what  part  of  Indo-China  may  be  considered,  certain  risks, 
common  to  all  the  regions  must  be  feared  for  stock  rearing  : —  first  come 
the  epizooties,  but  the  losses  due  to  floods  or  drought  are  sometimes  much 
greater  than  those  due  to  disease. 

Cattle  plague  is  the  disease  most  dangerous  to  cattle  and  buffaloes. 
Its  severity  varies  according  to  the  epizooty  (they  occur  every  <>  or  7  years, 
but  small  centres  of  infection  are  always  being  reported  which  are  fairly 
easy  to  isolate)  and,  during  the  course  of  one  of  them,  according  to  the 
circumstances  at  the  time,  the  disease  is  very  serious  at  the  beginning  of 
the  epizooty,  bu1  its  virulence  gradually  diminishes  until  it  often  becomes 
benign  at  the  end.     Buffaloes  are  not  so  resistant  as  cattle. 

The  disease  is  certainly  endemic  and  the  infecting  organism  remains 
in  the  natural  pastures,  where,  at  certain  moments,  it  becomes  virulent 
owing  to  causes  which  are  not  understood.  But  the  most  serious  epidemics 
are  those  introduced  from  the  outside  by  cattle  coming  from  China.  The 
only  nn-asure  thai  might  be  efficacious  would  be  to    forbid  absolutely  any 
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importation  of  cattle  from  the  exterior,  and  this  has  been  done  by  the  au- 
thorities on  several  occasions.  But  practically  it  is  very  difficult  to  put 
a  complete  stop  to  the  entry  of  stock  owing  to  the  winding  roads,  wooded 
ravines,  etc.  This  state  of  affairs  can  only  be  improved  by  a  very  complete 
sanitary  organisation  on  all  the  frontiers. 

Cattle  and  buffaloes  also  suffer  from  other  diseases,  especially  true  an- 
thrax and  symptomatic  anthrax. 

Pigs  pay  a  heavy  tribute  to  contagious  diseases  ;  swine  plague  and  pneu- 
mo-enteritis  :ause  great  losses  ;  cattle  plague  causes  relatively  little  loss 
and  the  other  infectious  diseases  are  practically  negligeable 

Parasitic  infections  are  supported  in  a  remarkable  way  by  live  stock. 

The  native  population  seeks  meat  fbr  food  more  and  more,  and  the 
chief  obstacle  to  the  wider  spread  of  this  food  is  its  high  price.  In  spite 
of  the  increase  of  public  wealth  it  is  probable  that  the  end  of  this  state  of 
affairs  is  not  near. 

Breeding  is  left  to  chance,  which  prevents  any  improvement  of  the 
stock.  The  education  of  the  native  remains  to  be  begun  as  regards  me- 
thods of  breeding  and  improvement. 

The  author  shows  how  the  natives  conduct  rearing  in  Indo-China, 
and  points  out  the  mistakes  that  were  made  on  stock  farms  run  by  Euro- 
pean colonists  who  were  not  competent  in  the  matter.  At  the  present 
time  these  mistakes  are  no  longer  made,  and  it  may  be  said  that  most  of 
the  colonists  manage  their  stock  suitably,  while  many  are  obviously  pro- 
gressing. 

The  European  breeder  wants  to  get  imported  breeding  cattle  (or,  more 
exactly,  half-breds)  or  good  quality  native  cattle;  according  to  the  nature  of 
his  farm,  he  would  require  one  or  the  other  variety  ;  in  the  large  coffee  plan- 
tations, which  need  great  amounts  of  manure,  he  will  require  native  cattle 
or  those  that  are  sufficiently  crossed  so  as  to  have  a  larger  frame  and  to 
become  butcher's  cattle  with  a  fairly  high  yield  ;  the  dairy  farms  require 
animals  with  one  half  or  a  quarter  of  imported  blood,  which  yield  m 
milk,  but  require  "more  attention. 

According  to  the  case  the  planters  or  breeders  have  gone  in  one  <>r 
the  other  direction  as  regards  breeding,  and  sometimes  both  procedure 
are  employed  simultaneously. 

Some  breeders  have  imported  choice  stud  animals  from  France,  but 
so  far  unfortunately  in  too  small  numbers. 

The  imported  breeds  actually  represented  in  the  colony  are  : 
from  Australia,  with  or  without  horns  ;  the  "  Abondance  "  Savoyard  breed 
introduced  into  Tonkin  bv  Messrs.  Bokel  Bros,  and  which  ar<  very  resist- 
ant to  the  climate  ;  the  Hindu  breeds,  present  only  in  limited  nunitx  rs  in 
spite  of  their  valuable  qualities.     Some  Breton  cattle,  emported  .- 
teen  years  ago,  have  stamped  their  qualities  on  a  tew  descendants  ; 
thor  thinks  that  this  breed  deserved  a  bettei  late  and  that  rational  experi- 
ments would  sive  interesting  results. 

These  various  crosses  were,  at  first,  made  in  order  to  start  a  dairy  in- 
dustry which  has  always  been  needed,  and  now  more  so  than  ever. 
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The  production  of  butcher's  animals  that  fatten  better  and  have  larger 
frames  than  the  native  animal  has  been  attempted  by  some  of  the  colon- 
ists. This  aim  has  apparently  not  been  attained  for  it  the  live  weight 
has  been  increased,  yet  the  degree  of  fattening  is  not  better  than  that 
reached  by  well  prepared  native  cattle  and  the  trade  opinion  is  that  the 
meat  is  not  satisfactory. 

The  breeders  quite  realise  that  they  must  not  try  to  obtain  products 
having  too  much  Australian  or  European  blood  ;  animals  having  one-quarter 
of  blood  are  the  only  ones  that  seem  to  allow  the  improve-ment  of  the  breed 
while  maintaining  its  natural  hardiness. 

Fattening  is,  moreover,  rarely  completel.  It  would  be  difficult  and 
costly  and  so  complete  fattening  is  only  attempted  exceptionally,  as  in 
preparing  cattle  for  a  show,  for  example. 

The  colonists  utilise  the  products  at  their  disposal  as  well  as  they  can, 
but  the  economic  question  does  not  allow  them  to  be  prodigal  or.  this  point, 
as  the  selling  price  does  not  give  enough  margin  to  allow  of  great  sacrifice 5. 
Pasturing  in  places  where  the  grass  is  better  and  a  few  meals  of  cooked 
grains  or  sweet  potatoes,  make  up  the  elements  of  their  fattening,  which  suf- 
fices to  satisfy  the  European  consumers.  It  may  be  added  that,  in  the  case 
of  mature  but  not.  old  animals,  castrated  early  and  prepared  as  described, 
brought  to  the  abattoir  by  short  stages  and  in  cool  weather,  the  meat,  though 
not  as  choice  as  that  of  European  breeds,  is  fairly  tender  and  of  agreeable 
taste. 

From  what  has  been  said  as  regards  the  importance  of  the  available 
stock  ana  their  increase  in  lumbers,  it  will  be  seen  that,  in  the  present  state 
of  Indo  Chinese  breeding,  neither  Cochm-China  nor  Tonkin  can  furnish 
stock  for  export  purposes  ;  their  requirements  are  greater  than  the  pro- 
duction and  the  percentage  annual  increase  is  too  small  to  be  able  to  coun- 
terbalance the  lack  for  a  long  time. 

The  resources  of  Laos  are  said  to  be  important  and  the  extent  of  the 
pastures  in  that  country  tends  to  confirm  it.  But  the  information  is  of 
uncertain  value  and  no  definite  conclusions  can  be  drawn. 

Annam  might  possibly  provide  some  exports,  but  these  would  be  li- 
mited by  tin  lave  demand  from  Tonkin  which  will,  it  seems,  continue  toi 
the  present. 

More  precise  information  is  available  for  Cambodia  ;  this  country  can 
exporl  a  <  onsiderable  number  of  cattle  and.  buffaloes.  The  maximum 
>•  acb  d  in  1910,  a  year  in  which  31  594  cattle  and  15905  buffgloer  were 
sild   to  the   Philippine?,  does  not  appear  to   have  surpassed  the  ex] 

ibilities  of  the  country  since,  in  1911,  22  184  cattle  and  11  567  buffaloes 
were  sent  to  Manilla.  The  average  exportation  may  be  equal  to  that  of 
[910  for  cattle  and  c  msiderably  higher  for  buffaloes. 

The  yearly  average  number  of  pigs  that  could  be  exported  from  Indo- 
China  .  is  according  to  the  author,  from  30  000  to  35  000  head. 

The  <  !ii<  !'  quality  oi  Indochinese  stock  is  its  hardiness,  no  matter  what 
species  be  considered,  which  is  of  the  greatest  importance  given  the 
influence  <>\  th<   envir<  ument.     But  this  valuable  quality  is  incompatible, 
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unfortunately,  with  certain  improvements  or  specialisations;  the  so-called 
improving  crosses,  which  exaggerate  certain  functions,  are  in  this  respi 
the  most  injurious  to  general  organic  resistance.     Therefore  this  should  be 
taken  into  account. 

The  author  gives  details  regarding  the  qualities  of  the  stock,  the  yields 
in  meat,  the  prices  of  meat  and  live  stock,  present-day  difficulties  of  trade, 
sales,  markets,  movements,  transportation,  exportation,  the  way  to  arrive 
at  the  necessary  improvements,  the  possibilities  ot  trade  with" France  or 
other  countries.  As  regards  the  latter  point  of  view,  trade  in  live  stock  en n- 
not  be  established  between  France  and  the  colony  ;  it  can  only  be  carried 
out  with  the  Far  Bast,  whose  nearness  makes  transport  possible  ;   trade 

I  with  France  can  only  be  done  with  frozen  or  preserved  meat. 
Sheep  practically  do  not  exist  in  Indo-Chma  and  there  is  little  possibi- 
lity of  their  becoming  important  ;  thus  no  wool  is  or  will  be  produced. 

The  trade  in  raw  and  prepared  skins  and  hides  is  already  of  importance 
and  will  have  a  certain  future. 

The  author  gives  general  considerations  relating  to  the  pastures,  for- 
ige  reserves  and  crops  directly  related  to  stock  breeding. 

He  concludes  by  expressing  the  wish  that  the  Government  of  Indo- 
mina  will  do  all  that  it  can  to  introduce  the  best  breeds  for  improving  the 
.ative  stock  into  the  country  ;  buying  and  shipping  a  few  hindoo  bulls  and 
ows  would  not  lead  to  any  great  expense  ;  these  animals,  kept  in  the  breed - 
ng  establishments  of  the  Protectorate,  would  permit  a  pure-bred  herd  to 
E$e  built  up  as  well  as  crossing  with  the  native  breeds.  The  comparison  of 
:he  results  obtained  by  these  two  parallel  procedures  would  show  the  b 
Aray  to  follow.  It  would  then  be  possible  to  provide  owners  whether  Eu- 
ropean or  native,  with  breeding  animals  well  suited  to  local  needs  and  of 
mch  a  nature  as  to  bring  local  breeding  to  an  interesting  degree  of  per  - 
ction. 

534  -  Feeding  Work   Horses;    Investigations  in   Kansas,  U.S.   A.— McCampbell, 

C.  W„  in  the  A  ylcitltural  Experiment  Station,  Kansas  States  Agricultural  Co!: 
cularNo.  62  {Bulletin  186  abridged),  16  pp.  Manhattan,  Kansas,  November,  1917. 
The  feeding  of  draught  horses  (1)  has  been  studied  much  less  than 
that  of  other  farms  animals  and  less  is  known  of  the  influence  of  various 
Eoods  and  mixtures  of  foods  on  horses  than  on  oxen,  sheep,  pigs,  etc.  In 
order  to  have  seme  knowledge  on  this  subject  the  Kansas  Agricultural 
Station  made  a  series  of  experiments  with  army  draught  horses. 

Results  :  —  The  principal  numerical  data  are  given  in  the  appended 
;able.  They  show  that,  by  replacing  the  oats  in  the  ration  by  a  mixture 
>f  maize,  3  parts  of  bran  and  1  part   of  linseed  oil  meal,  verj  ry 

esults  are  obtained  although  the  increases  in  live  weight  were  slightly 
ess  (Groups  I  and  XV). 

Two  rations  containing  ecmal  quantities    of    maize  am!  oats  but,  in 


(1)  Experiments  on  the  feeding  of  horses  have  been  summarised  in  :      -  R.J 
38  and  939;    R.    1913,    Nos.    278  and    1357;    R    1 91 4,  No,  148;     R     rg  1,   1 

nd  939;  R.  1916,  No.  1192.  (Ed.) 
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Principal  results  of  experiments  in  the 
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IV       76 


69 


9-35 


8-34 


•a 

3 


5°      ^ 


140       1131.J 


140 


IlSO.Q 


IO.44  I4O     ,         H85.O 


II.OO 


11.00 


VI      73        n-30 


140 


VII      79 


"59-3 


Iiy6.8 


a  o 


&o     .a 

2-     ~ 


H47.5 

1151.6 

1172.1 
1151.6 

1 1 83.5 

> 


O 


Daily  ration 
per  horse 

lb. 


Grain  daily 
per  1000  lb.  live  VK3% 

lb. 


Oats 12 

+  16.3      Prairis  hay.   .    .  14 


Maize   .    .    . 
29.3      Prairie  hay. 


12 
14 


Oats.   .    .    . 

Maize   .    .    . 

—  12.9      Prairie  hay. 


Oat.-, 

Maize   .    .    .    , 
—    7.7      Timothy  hay 


8 
4 

14 

8 

4 
14 


—  13-3 


Oats 

Maize  .... 
Prairie  hay.   . 


8 

4 

14 


1177.7  1169.4 


-    8.3 


Oats  .   .    .    . 
Maize   ... 
Alfalfa  meal 
Prairie  hay.   . 


11.00         no 


VIII      75        H.86         no 


1 153.0 


1:56.0 


1170.5  1163.8 


+    3-° 


Oats 

Maize  .  .  .  . 
Alfalfa  meal  . 
Timothy  hay. 


4 
6 

4 
12 


4 
6 

4 
12 


—    6.7 


Oats.  .  .  . 
Maize  .  .  . 
Bran.  .  .  . 
Prairie  hay. 


4 
6 

4 
12 


IX      76         10.40  1 10  I167_4  1 173.5         +    6.1 


Oats.  .  .  . 
Maize  .  .  . 
Bran.  .  .  . 
Timothv  hay 


4 
6 

4 
1 ; 


XI 


77         10.00  no 


18 


XI  A        3 


14.00         140 
9.00         140 


1170.0  1167.5        —    2-5 


1181.6  1163.3 


18.3 


Oats 

Maize  .... 
Linseed  meal  . 
Praiiii    hay.   . 


4 
6 

1 
12 


Oats  .... 
Prairie  hay. 


XII      17        12.00 


1100.0  1108.3 


Barley  .   .    . 
+    8.3      Prairie  hay  , 


12 
'4 

13 

14 


140 


1 163.2  1 188.8 


Maize   .... 
1  tats 

-f  25.6       Alfalfa  hay.    . 


8 

2 

IO 


XV 


*22         12.00  I40  1 151 ,3  1163.. 


Maize  .    .   .   . 
Bran 

I.insi  1 .!   11-  al 
4-    3.' 1      Praitic  hay.   . 


XVIII       18         12.50  7«i  1197-7  n8o.O 


:  1 


I  '.its  .... 

Broun   BUgai 

—  17.7      Trail  ir  hay. 


6 

3 

1 

'4 

10 

5 

'4 


Oats  .  . 

10.51 

Maize 

•   •  • 

10.27 

Maize  . 

6.78 
339 

Oats .  . 
Maize  . 

690 
345 

Oats.  . 
Maize  . 

3-36 
6.72 

Oats 

Alfalfa  meal  .    . 

3.41 
5. 11 
3-41 

Oats.   . 
Maize   . 
Alfalfa 

3i44 
5-i6 
3-44 

meal  .  . 

Oats.   . 

Maize    . 

3-39 
;.io 

3-39 

Oats  .   . 
Maize  . 

3-39 
S°9 
3-39 

Oat> 

Linseed  meal  .  . 

3-41 
5  '-I 
0.85 

Oats.  . 

10.26 

Bailey  . 

10.88 

(..So 
1.70    ; 

B 1  an .  . 

5.16    ! 
2.58 

0.66 

Lin  ■  ed 

meal .   . 

Bi  own  -ugar 
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feeding  of  drafthorses  in  Kansas 


Hay  daily 
per  1000  lb.  live 

weight 

Digestible 
nutrients  per  day  per 
hive  weight 

1000  lb. 

Total 

digestible  nutrients 

per  day  per  1000  lb. 

live  weight 

lb. 

Nutritive  ratio 

-    ;r 

a    ■      •• 
-■  — 
on  — 

-  s 
0  § 

■— '   •- 

CO 

O    I- 

Cost  of  hay  per  day 
per  1000  lb.  live  weight 

X  u 

_  —  > 

-  ~-  — 

0  9  _•«» 

Protein 
lb. 

Carbo- 
hydrates 

lb. 

Fat. 
lb 

T 

cost  of  fc 

per  1000  It 

Prairie  hay.   .    . 

* 

12.25 

1.492 

10. -42 

0-595 
0.633 

0-593 

12.629 

1  :  7.9 
1  :  11. 5 

0.126 

0.076 
0.075 

0.074 

0.202 

/ 

Prairie  hay.   .    . 

11.98 

1. 160 

11.999 

13.792 

0.100 

0175 

Prairie  hay.  .    . 

11.86 

1-345 

1 

10.762 

12.700 

1  :  8.9 

0.114 
0.1 17 

0.189 

Timothy  hay.    . 

12.08 

1-345 

10.897 

0.567 
0.604 

12.809 

1  :  9.0 

0.075 
0.073 

0.192 

Prairie  hay.    .    . 

11.75 

1.236 

it. 219 
10.846 

13059 

1  :  10.1 

0.106 

0.180 

Prairie  hay.   .    . 

10.22 

1.448 

0-533 

12.827 

1:8.3 

0.115 

0.064 

0.171 

Timothy  hay  .  . 

10.34 

1.441 

10.906 

0.517 

12.864 
12.938 

I:8.3 
I  :  8.3 

0.1 16 

0.124 

0.065 
0.063 

0.180 

Prairie  hay.    .    . 

10.12 

1.467 

10.877 

0.594 

-..188 

Prairie  hav.   .    . 

10.17 

1.449 

10.847 

0.565 

12.861 
11.687 

1  :  8.3 

0.124 

0.016 
O.I23 
O.I47 

O.0S7 

O.O92 

O.I  2  1 

0.063 

0.064 
0.075 
0.079 

0.042 
0.075 

0.188 

1 
Prairie  hay.  .    . 

10.23 

1-327 

9.789 
10.300 

o.57i 

1:8.3 
1  :79 

0.170 

Prairie  hay.   .    . 

11.98 

1-457 

0.581 
0.376 

12.338 

Prairie  hay.   .    . 

12.68 

1.292 

12.53'. 

14.199 
10.784 

11-843 
11.196 

1  :  10.3 
1:5.8 

1:8.4 

1  : 

0.2J6 

Alfalfa   hay.   .    . 

8.50 

1.655 

8.72T 
9-975 

0.408 

0.538 
0.502 

0.129 

|  Prairie  ha.\.   .    . 

12.05 

1.330 

Prairie  hay.   .    . 

ii.65  J 

1.239 

9-455 

J34 
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one  case,  4  lbs.  of  bran,  and,  in  the  other,  1  lb.  of  linseed  meal,  gave  al- 
most identical  results,  except  than  the  second  made  the  horse's  coats  some- 
what better  (Groups  IX  and  X). 

In  equal  weights  oats  and  barley  proved  similar  as  foodstuffs,  but 
preference  should  be  given  to  oats  on  account  of  their  better  effect  on  the 
general  condition  of  the  horses  (Groups  Xi  and  XI  A) . 

In  small  quantities  sugar  is  a  good  addition  and  suits  the  horses  but 
substituting  it  for  oats  at  the  rate  of  5  lbs.  of  brown  sugar  for  2  lbs.  of 
oats  proved  unsatisfactory  (Groups  I  and  XVIII).  Horses  receiving  this 
amount  of  sugar  perspire  more  easily  and  more  abundantly-than  others, 
but  their  appetites  are  very  good  and  their  coats  shiny. 

A  comparison  between  alfalfa  meal  and  bran  (Groups  VI  and  VIII ; 
VII  and  XI)  showed  that,  in  equal  quantities,  the  food  value  of  these  two 
substances  is  nearly  equal.  Alfalfa  meal  reduces  the  daily  food  cost  by  about 
So. 0093  per  1000  lb.  of  live  weight,  but  is  inferior  to  bran  because  it  con- 
tains dust  and  irritates  the  mucous  membranes.  It  may  also  be  adulter- 
ated or  prepared  with  more  or  less  deteriorated  alfalfa. 

A  mixture  of  alfalfa,  maize  and  oats  proved  less  expensive  than  a 
ration  of  oats  and  prairie  hay  and  gave  a  greater  increase  in  live  weight 
(Groups    XI    and    XII). 

Replacing  2  lbs.  of  maize  and  2  lbs.  of  prairie  hay  by  4  lbs.  of  alfalfa 
meal  did  not  reduce  the  cost  of  feeding  (Groups  V  and  VI). 

One  pound  of  alfalfa  is  estimated  to  have  the  same  food  value  as  1  ^ 
to  2  lbs.  of  timothy  hay  ar  prairie  hay  ;  its  use  in  the  ration  reduced  the 
amount  of  roughage  and  concentrated  foodstuffs  consumed  by  30  %  for 
the  first  and  16  %  for  the  second.  The  cost  of  feeding  was  less  and  the  gains 
in  live  weight  greater. 

Timothy  hay  proved  slightly  superior  to  prairie  hay. 

In  calculating  the  cost  of  the  various  rations  the  following  prices 
have  been  taken  :  Barley  65  cents  a  bushels,  maize  55  cents  a  bushel, 
oats  38  y2  cents  a  bushel,  bran  S20  a  ton,  alfalfa  meal  Si  4  a  ton,  linseed 
meal  $35-5°  a  ton,  brown  sugar  $5  a  cwt ;  prairie  hay  Si 2.50  a  ton, 
timothy  hay    $12.50  a  ton,  alfalfa  hay   Sic  a  ton. 

335  -  Feeding  Pure-bred  Draft  Fillies ;  Investigations,  in  Illinois,  U.  S.  A.  —  Edmonds, 
J.  Iy.,  in  the  University  of  Illinois,   Agricultural  Experiment  Station  Bulletin  No  i>_\ 
pp.  426-448  +  18  Pigs.     I'rb.uia,  T'l.,  December,  1916 
Ten  pure-bred  Percheron  fillies  were  subjected  to  feeding  tests  during 
two  years  in  order  to  ascertain  the  efficacity  of  alfalfa  hay,  maize  and  oats. 
The  experiment  was  begun  on  December  8,  i<)i 4,  and  ended  when  the  foals 
were  put  back  on  pasture  on  Ma}'  8,  1916  and  thus  included  three  winters 
and  one  summer.     Equal  parts  of  maize  and  oats  were  fed  as  concentra- 
ted foodstufi  and,  as  roughage,  exclusively  alfalfa  hay.     The  first  winter 
the  oats  and  maze  w<        ;round,  afterwards  tbej  were  fed  whole.   The  past- 
ure consist  uly  of  Poa  pratensis,  with  a  Eev\  other  grasses.     Except 
during  th<    first  28  days,  during  which  the  Eoals  were  given  grain  and  hay 
ad  III).,  the  grain  was  given  in  limited  quantities   and  ha\  at  the  rate  of  I 
lb.  or  more  per  100  11  ight. 
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The  results  show  that  abundant  leguminous  hay  should  form  the  basis 
of  rations  for  young  growing  horses,  and  that  the  amount  of  grain  neces- 
sary to  produce  good  growth  must  be  given.  As  the  horses  grow  older 
the  ratio  of  grain  to  ha3r  may  be  safely  decreased,  indeed,  good  gains  in 
live  weight  are  thus  obtained.  In  this  experiment  %  lb.  of  grain  per  100 
lb.  of  live  weight  daily  produced  good  growth,  except  during  a  short  period 
of  scant  pasture. 

The  daily  average  gain  in  live  weight  per  head  throughout  the  experi- 
mental period  of  518  days  was  1.321b.,  the  total  gain  per  head  being  1  %  lb. 
and  the  average  growth  in  height  8  inches.  The  average  total  quantity  of 
food  eaten  per  head  during  the  whole  experiment  was  44.35  bushels  of 
maize,  19.36  bushels  of  oats,  2.58  tons  of  alfalfa  hay,  and  4/s  acre  OI"  PaS~ 
tare. 

The  average  quantity  of  food  necessary  to  produce  1  lb.  gain  in  live 
weight  was  : —  during  the  first  winter,  5.67  lb.  of  grain  and  4.27  lb.  of  alfalfa 
hay  ;  during  the  second  winter,  9.23  lb.  of  grain  ana  13  lb.  of  hay.  The  aver- 
age weight  of  the  foals  was  1  112  lb.  at  1  year  and  1  548  lb  at  2  years. 
Calculating  the  price  of  the  foodstuffs  at  $  14  per  ton  for  alfalfa  hay,  65 
cents  per  bushel  for  maize,  40  cents  per  bushel  for  oats,  and  Si. 50  for  past- 
ure, the  cost  per  lb.  of  live  weight  gained  was  9.83  cents  the  first  winter, 
18.34  cents  the  summer,  and  20.22  cents  the  second  winter.  The  total  cost 
of  foodstuffs  per' head  was,  on  an  average,  $67.34  per  year,  and  $105.50 
for  17  months. 

336  -Five  Years  Calf  Feeding  Work  in  Alabama  and  Mississippi.  —  Ward,  w.  i\  cattle 

and  Jerdan,  S.  S.,  in  the    U.   S.    Department  of  Agriculture,  Bulhtiniso.  631,   53   PP- 
Washington,  April  19,  1918. 

I,  —  Winter  fattening  of  calves  on  cottonseed  meal,  cottonsek  i  i 

HEELS,  CORN  AND  COB  MEAL,  AND  AEFAEFA  HAY  IN  ALABAMA.     (1911-1912). 

The  objects  of  the  experiment  were  : —  1)  to  determine  the  most  profit- 
able methods  of  breeding  and  fattening  calves  for  sale  at  1  year;  2)  to  com- 
pare the  foodstuffs  and  mixtures  of  foodstuffs  suitable  for  the  winter  fat- 
tening of  calves  in  the  south  of  the  United  States.  The  experiment,  made 
at  vSumterville,  lasted  107  days  (from  November  17,  1911  to  March  3,1  »I2). 
Forty -seven  picked  calves,  between  6  and  8  months  of  age,  and  weighii 
on  an  average,  376  lb.  at  the  beginning,  were  divided  into  three  lots,  kept 
separately  in  paddocks  (with  covered  shelters)  and  fed  as  follows  :— 

Lot  1  (16  calves)  :  —  Cottonseed  meal,  cottonseed  hulls  and  mixed  hay 
(alfalfa  and  Johnson  grass). 

Lot  2  (15  calves) :  —  A  mixture  of  2/3  cottonseed  meal  and  J  3  coin  and 
cob  meal,  cottonseed  hulls  and  mixed  hay. 

Lot  3  (16  calves) :  —  A  mixture  of  %  cottonseed  meal  and  ■  3  com  and 
cob  meal,  cottonseed  hulls  and  mixed  hay. 

For  the  whole  experiment  the  average  daily  gain  in  live  weighl  pel 
head  was  1.94  lb.  in  Lot  i,  1,75  lb.  in  J/>t  2  and  1 .59  lh-  '»  1-,,t  -'-  T1"'  l  M 
of  the  food  necessary  to  produce  ioo  lb.  gain  in  live  weight  (according  to 
the  prices  of  food  at  Sumterville  in  191 1)  was  s.5.1  1,  $5.72,  and  $7.  |  |  '"' 
each  lot  respectively. 
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Calculating  the  initial  cost  per  lb.  of  the  calves  as  4  cents  and  their 
sale  price  on  the  farm  as  5  %  cents  (deducting  3  %  of  the  live  weight  at 
the  time  of  selling  to  compensate  for  the  loss  of  weight  during  transport  to 
the  buyer),  the  average  profit  per  calf  was  $5.40,  $4.30  and  S4.07  in  each 
lot  respectively. 

II.  —  Fattening  calves  on  cottonseed  cake,  cottonseed  husks, 

GROUND  MAIZE  AND  MAIZE  SILAGE,  IN  ALABAMA  (1912-1913)  —  The  objectS 

of  the  experiment  were  the  same  as  that  of  the  first.  It  was  also  made 
at  Sumterville,  using  48  calves  of  the  same  breed  and  age  as  the  first,  and 
kept  in  the  same  paddocks.  The  experiment  was  begun  on  November 
29,  1912.  The  48  calves,  which  then  weighed  on  an  average  371  lb.,  were 
divided  into  three  lots  of  16  and  fed  as  follows  till  March  3,  1913  :  — 

Lot  1  :  ■ —  Cottonseed  meal  and  cottonseed  hulls. 

Lot  2  :  —  A  mixture  of  2/3  cottonseed  meal  and  %  chopped  maize, 
cottonseed  hulls,  and  maize  silage. 

Lot  3  :  —  Cottonseed  meal  cottonseed  hulls  and  maize  silage. 

As,  oh  March  3,  1913  all  the  supply  of  maize  silage  was  exhausted,  it 
•was  no  longer  possible  to  keep  the  three  groups  and  all  the  calves  were 
kept  together.  They  were  then  fed  till  April  29  (58  days)  a  ration  consist- 
ing of  cottonseed  meal,  chopped  maize,  cottonseed  hulls,  and  mixed  hay. 

During  the  first  period,  from  November  29  to  Mar:h  3  (93  days), 
during  which  Lots  2  and  3  received  maize  silage,  the  average  daily  gain  in 
live  weight  per  head  was  1.49  lb.,  1.23  lb.  and  1.49  lb.  for  each  lot  respect- 
ively. The  cost  of  food  per  100  lb.  of  gain  was  $5.59,  $6,09  and  S5.13 
respectively.  During  the  second  period,  from  March  3  to  April  29  (58 
days),  the  calves  gained  an  average  of  1.09  lb.  daily  per  head  and  the  cost 
of  100  lb.  of  gain  was  $11.31. 

III.  —  Fattening  calves  on  cottonseed  meal,  maize,  cottonseed 

HULLS,    MAIZE    SILAGE,    AND    ALFALFA    HAY,    IN    MISSISSIPPI    (1914-1915). — 

In  1 91 4  the  experiments  on  the  feeding  of  stock  made  by  the  Department 
of  Agriculture  in  collaboration  with  the  Alabama  Agricultural  Station 
(from  1904  to  1913)  were  transferred  to  the  tick-free  district  of  Mississippi- 
Canton,  in  the  brown  loam  section,  and  Abbott,  in  the  black  prairie  sect'ou. 
These  districts  are  admirably  suited  to  stock  breeding  because  of  their  soil, 
rich  in  lime,  which  yields  abundant  clover,  alfalfa,  and  other  fodder  plants, 
and  the-  conditions  of  which  are  similar  to  those  of  western  Alabama  where; 
the  first  experiments  were  made. 

The  experiment  described,  made  at  Abbott,  aimed  at  obtaining  new 
data  on  the  use  of  cottonseed  meal  alone  or  mixed,  with  maize  to  fatten 
cakes  for  market,  so  as  to  complete  the  conclusions  drawn  in  Alabama. 
The  40  calves  chosen  were  given  a  preliminary  period  (from  October  2$ 
to  November  i.;,  1914)  to  get  used  to  the  conditions  of  the  experiment. 
On  November  1  |  they  were  divided  into  three  groups  and  placed  in  a  well 
ventilated  byre.  Here  all  the  lots  were  given  maize  silage  ad  lib.,  and 
cottonseed  hulls  and  alfalfa  hay  in  varying  quantities  during  each  of  the1 
five  periods  of  28  days  into  which  the  experiment  was  divided  (it  finished 
on  April  5,  1915).  In  addition  Lot  I  (14  calves')  received  cottonseed  meall 
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Tot  2  (12  calves)  a  mixture  of  2/3  of  cottonseed  meal  and  %  of  corn  and  col) 
meal,  and  Lot  3  (14  calves)  a  mixture  of  these  two  foods  in  the  inverse  ra- 
tio ( 1/3  :2/3). 

Throughout  the  experiment  (143  days)  the  average  daily  gain  per  head 
was  1.71  lb.,  1.87  lb.,  and  1.59  lb.  respectively  for  each  lot.  According  to 
the  price  of  the  foodstuffs  at  Abbott  in  1914,  the  cost  of  100  lb.  gain  in  live 
weight  was  $6.34,"  $6.34  ;  and  S7.40,  in  each  lot  respectively. 

IV.  —  Fattening  calves  on  cottonseed  meat,,  maize,  alfalfa  hay, 
and  maize  silage  in  Mississippi  (1915-1916).  —  The  experiment  was  car- 
ried out  at  Abbott  and  aimed  at  feeding  the  calves  for  a  longer  period  than 
in  the  preceding  cases  and  giving  a  larger  grain  ration  so  as  to  obtain  bet- 
ter finish  for  the  market.  During  the  winter  1915-1916  three  lots  of  calves 
(aged  7  to  8  months  and  just  weaned  at  the  benginning  of  the  experiment) 
were  fed  during  156  days  in  a  large  ventilated  byre  divided  into  stalls. 
They  all  received  maize  silage  ad  lib.,  and  4  lb.  of  alfalfa  hay  per  head  daily, 
In  addition,  Tot  1  received  per  head  daily  5  lb.  of  cottonseed  meal. 
Tot  2,  2  lb.  of  cottonseed  meal  and  8  lb.  of  maize,  and  Tot  3,  12  lb.  of 
maize. 

During  the  156  da}rs  of  the  experiment  the  average  daily  gain  per  head 
was  1.74  lb.,  1.7  lb.  and  1.8  lb.,  in  each  group  respectively.  The  calves  of 
Tot  I  grew  in  size,  but  did  not  fatten  as  rapidly  as  those  of  Lots  2  and  3. 
At  the  beginning  of  the  experiment  the  calves  were  valued  at  5  cents 
per  lb.  of  live  weight,  at  the  end  they  were  sold  at  St.  Touis,  Tot  1  for  $8.16 
per  100  lb.,  Tot  2  for  $8.5  and  Tot  3  for  $8.66. 

The  calves  were  kept  in  concrete  floored  stalls  without  litter.  It 
was,  thus,  easy  to  collect  and  weigh  the  solid  excreta  (a  large  part  of  the 
liquid  excreta  was  lost).  The  average  daily  weight  of  the  excreta  during  the 
156  daj^s  of  the  experiment  was  29.2  lb.,  26.2,  lb.,  and  21.3  lb.  for  Tots  1, 

2  and  3  respectively. 

V.  —  Market  fattening  of  late-born  calves  in  Mississippi  (to; 
—  The  experiment,  made  at  Abbott,  aimed  at  determining  the  best  method 
of  fattening  for  market  calves  born  too  late  (end  of  spring  or  even  sumn  1 
to  be  fattened  profitably  during  the  following  winter.     A  certain  number 
of  calves  of  this  class  were  left,  with  their  mothers  during  the  winter  1915- 
1916,  weaned  in  the  spring  of  1916,  and  put  to  pasture  on  May  5  s. 

be  ready  for  sale  during  the  autumn  or  winter.     They  were  divided  intd 
two  lots  which,  in  addition  to  pasture,  received  in  one  ease,  cottonseed  m 
and,  in  the  other,  a  mixture  of  y3  of  cottonseed  meal  and2/a  maize.  As  1 
exceptional  drought  of  the  summer  had  greatly  reduced  the  gi 
pastures,  it  was  found  necessary  to  increase  the  concentrated    Eood 
of  each  lot ;  in  Tot  1  it  was  increased  at   first  about  three 
finally,  four  times ;  in  Tot  2  it  was  first  doulK.l  and  then  inci 
The  calves  were  thus  fed  till  October  30. 

During  the  period  from  May  5  to  October  3 
daily  gain  was  1.41  lb.  in  Tot  1  and  1.63  lb.  in  Lot  2.     From 
the  calves  were  finished  in  the  byre.     The  two  Lots,  kept  in 
received  the  same  concentrated  Eood  ration  as  before  and,  in  a< 
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silage  as  roughage.  They  were  thus  fed  till  the  experiment  ended  on 
January  5,   191 7. 

During  the  67  days  of  this  finishing  period  the  average  daily  gain  per 
head  was  1.49  lb  for  Lot  I,  and  1.52  lb.  for  Lot  2.  The  calves  fed  maize 
were  fatter  than  the  others  and  gave  a  higher  meat  yield  (54.7  %  as  com- 
pared with  52.8  %). 

In  estimating  the  profit  made  on  the  sale  of  the  calves  the  concentrat- 
ed foodstuffs  were  calculated  at  their  1916  price  at  Abbot,  maize  silage 
at  $3  per  ton,  the  pasture  ol  one  calf  during  28  days  at  50  cents,  the  cal- 
ves at  §5  per  100  lb.  at  the  beginning  of  the  experiment  and  $8.05  (Lot  1) 
and  $8.48  (Lot  2)  per  100  lb.  yielded  at  the  St.  Louis  slaughter  house.  The 
profit  found  was  $10  per  calf  in  Lot  I,  and  S9.64  per  calf  in  Lot  2. 

337  -  The  Economical  Winter  Feeding  of  Beef  Cows  in  the  Corn  Belt  of  the  United 
States.  — Cotton,  H.  S.,  and  Thompson,  E.  H.,in  the  U.  S.  Department  of  Agriculture, 
Bulletin  No.  615,  16  pp.  4-  1  Fig-  Washington,  November  15,  1017. 

An  invest;gation  made  by  the  U.  S.  Department  of  Agriculture  in  the 
corn  belt  during  3  years  has  shown  that  when  fattened  calves  are  sold  there 
at  a  loss  it  is  usually  on  account  of  the  excessive  maintenance  cost  of  the 
breeding  cows.  This  cost  must,  therefore,  be  reduced  by  more  eco- 
nomical feeding,  especially  in  winter  and  the  authors  show  the  necessity  of 
making  more  use  of  the  by-products  of  the  farm  (corn  stover,  straw,  etc.) 
and  of  paying  great  attention  to  the  composition  of  the  ration. 

The  maintenance  cost  of  breeding  cows  and  the  cost  of  producing 
fattening  calves  (usually  sold  to  be  fattened)  were  ascertained  by  enqui- 
ries on  1  000  farms.  On  478  farms  producing  calves  to  be  fattened  as 
baby  beef,  the  cost  of  producing  a  calf,  at  the  time  of  weaning,  varied 
from  $  25  to  S  50  and  was,  on  an  average,  S  37. 

The  breeding  cows  of  these  478  farms  were  divided  into  four  groups, 
according  to  the  number  of  nutritive  units  contained  in  their  ration  (see 
Table  I).' 

Table  I.  —  Effect  of  various  amounts  of  whiter  food  on  the  economical 

production  of  calves. 
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These  results  show  that  in  Lot  III  and  IV  large  quantities  of  food  wele 
wasted.     At  weaning,  800  calves  from  the  cows  of    l/ot  i  were  sold  at  an 
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average  profit  of  $  4.60  per  head,  whereas  the  700  calves  of  hot  IV  v. 
sold  a  t  an  average  loss  of  $  8.90  per  head. 

The  results  obtained  by  the  feeding  methods  adopted  on  the  478  farms 
are  summarised  in  Table  II. 

Table.  II.  —  Average  percentual  composition  of  the  rations  with  respect  to 
the  variations  in  the  percentage  of  cheap  roughage  used.  Influence  of 
this  composition  on  the  maintenance  cost  of  a  cow  and  the  cost  of  produc- 
tion of  a  calf. 
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This  table  shows  that  the  cost  of  winter  feeding  decreases  as  the  pro- 
portion of  roughage  in  the  ration  is  increased  ;  when  this  proportion  - 
eeeds  80  %  the  cost  of  feeding  is  half  that  when  no  roughage  is  fed.  The 
use  of  concentrated  foods  (grain),  though  sometimes  advisable  (breeding 
pure-bred  stock,  or  for  show  purposes)  may  often  be  more  or  less  com- 
pletely suppressed.  On  154  of  the  farms  studied  the  breeding  cows  were  fed 
maize  for  at  least  part  of  the  winter,  raising  the  average  cost  of  winter 
feeding  to  $  17.10  per  head,  as  compared  with  $  14.80  for  cows  receiving 
no  maize.  In  spite  of  its  food  value,  maize  silage  cost  relatively  more 
than  a  large  proportion  of  roughage. 

338  -  R3S3arches  on  the  Use  of  Mustard  Seed  Cake  and  Meal  as  Food  for  Dairy  Cat- 
tle, in  Denmark.  —  Maclkariiidendc,  Year  XXXI.  No.  43, p.  730.  0  !■  rise,  Oclubcr,  191   . 

Feeding  experiments  made  at  the  Royal  Research  laboratories  .it 
Copenhagen  by  Messrs.  IyEEGERARD  and  Rasmussen,  during  the  winter  ol 
1917-1918. 

In  spite  of  the  fairly  pronounced  bitter  flavoar  of  mustard  seed  cake 
and  meal,  the  test  animals  in  general  did  not  refuse  them.  The  cows  oJ 
Group  I  received,  per  head  per  day,  1.9kg.  of  cotton  cake,  46  kg.  of  beets, 
2.5  kg.  of  hay  and  2.5  kg.  of  straw.  Those-  of  Groups  II  and  III  received 
the  same  ration  as  those  of  Group  I,  save  that  half  the  cotton  cake  was  re- 
placed by  1.24  kg.  of  mustard  seed  cake  and  1.24  kg.  of  mustard  se<  d  meal 
respectively  or,  in  other  terms,  1  part  of  cotton  cake  was  replai  d  :■■ 
parts  of  one  or  other  of  the  respective  bods. 

Results.  —  For  milk  production,  r.3  parts  of  mustard  se« 
meal  had  the  same  food  value  in  the  ration  as  1  part  of  cotton  cake. 
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Each  of  the  two  foods  tested  tended  to  render  the  butter  more  soft 
and  might,  in  this  respect,  be  compared  to  rape  or  sunflower  cake. 

Mustard  seed  cake  or  meal  should  be  introduced  into  the  ration  by- 
degrees,  up  to  a  maximum  of  1.25  kg.  per  head  per  day  for  ordinary  cows 
and  1.50  kg.  for  very  good  milkers. 


339 -Stock  Rearing  and  the  Meat  Trade  in  Brazil.  —  0  Criador  Pauihia,  Year  xiii, 

No.  1?,  pp.  313-317  4-  i  Pij^.  Sao  Paulo,  December,  1918. 

Data  taken  from  a  paper  presented  by  Sig.  SimoES  Lopes,  deputy  for 
the  state  of  Rio  Grande  do  Sul,  to  the  President  of  the  Brazilian  Republic. 

•  During  the  5  year  period  1913-1917,  Brazil,  once  a  country  importing 
meat,  became  an  exporter,  as  is  shown  by  the  following  figures  :■ — 


Importations, 
in  metric  tons 

Exportations, 
in  metric  tons 

1913 

1917 

1913 

1917 

O 

M37I 

353 

0 

I  570 

23 

O 

21 

223 

66  451  * 

•1  156 
2  560 

Totals 

14  724 

1  593 

244 

13  167 

*  In  the  first  7  months  of  1918,  40  667  metric  tons  (J.  S.  Tavares,  Broteria,  Scrie  de  Vul- 
zarizafdo  Scicntifica,  Vol.  XVII,  Pt.  1,  pp.  17-22.  Braga,  January  1919). 

According  to  the  "  Annuario  estatistico  "  (Statistical  Annual)  for  1912 
i.isaed  by  the  Ministry  of  Agriculture,  there  were  30  705  400  head  of  cattle 
in  Brazil  in  that  year.  Allowing  a  utilisable  j^early  production  of  20% 
(according  to  M.  CosniER,  this  production  was  30  %  in  France  before  the 
war)  and  an  annual  increase  ol  the  herds  of  1.5  %  (which  is  a  reasonable 
figure,  for  the  official  figures  for  the  last  few  years  put  it  at  3.3  %  in  the  state 
of  Rio  Grande,  and  the  herds  of  the  state  of  Sao  Paulo,  Parana,  Matto 
Grosso  and  Goyaz,  were  said  to  increase  by  7  %  at  the  last  Zooteclmical 
Congress  at  Sao  Paulo),  then  taking  the  round  figure  of  30  million  head  for 
1912,  we  get,  for  1917,  0  population  of  32  318  519  adult  cattle,  while  an- 
other 6  463  703  head  will  also  be  available. 

During  the  5-year  period  1913-1917,  Brazil  exported  :  —  103  467  000 
kg.  of  frozen  meat  (which,  at  250  kg.  of  meat  per  animal,  represents 
413  868  head  of  cattle)  ;  n  500  000  kg.  of  dried  meat  (which,  at  75  kg.  per 
animal,  represents  153  333  head)  ;  4002000  kg.  of  tinned  meat  (which,  at 
80  kg",  per  animal,  represents  50  000  head)  ;  that  is,  a  production  of  617  000 
eattk  in  round  figures.  In  the  same  period  the  internal  consumption  in- 
i  by  186000000  kg.  (increase  of  population  from  24  '.o  27  millions; 
average  yearly  consumption  p>.r  head  of  62  kg.),  representing,  in  round 
figures,  71  |  000  cattle  ;  thus  the  exportation  -|- the  meres  sein  internal  con- 
sumptio  nt  1  361  000  head  which  can  be  plaughtered  without  mak- 

ing ini  d  ili'  main  body  of  live  stock. 
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It  can  be  foreseen  that  with  the  progress  of  the  frozen  meat  industry, 
that  of  dried  meat  will  finally  disappear,  as  it  did  in  the  Argentine.  How- 
ever, it  is  still  vety  important,  as  is  shown  by  the  fact  that,  in  1917,  there 
was  a  national  production  of  58  500  metric  tons  (46  000  in  the  state  of  Rio 
Grande),  with  an  importation  of  1  600  metric  tons  and  an  exportation  of 
4200  metric  tons,  while  the  internal  consumption  was  55900  metric  tons. 

340  -  Cattle  Raising  in  the  Dominican  Republic.  —  Mc  Lean,  A.,  in   Commerce  Reports, 
No.  147,  p.  1151.     Washington,  D.  C,  1918. 

Cattle  raising  is  among  the  most  promising  industries  in  the  Dominican 
Republic.  There  are  said  to  be  3  000  000  acres  of  land  suitable  for  grazing 
in  the  Republic.  These  lands  are  well  watered  by  numerous  streams  and 
rivers,  on  which  guinea  and  other  grasses  grow  luxuriantly.  With  one  or 
two  exceptions  there  are  no  large  ranches,  although  nearly  every  farmer 
has  a  few  head  of  cattle.  Good  grazing  lands  are  held  here  at  S30  and  more 
per  acre.  It  is  not  known  how  many  cattle  there  are,  but  the  supply 
is  ample  for  local  requirements,  with  at  times  a  small  surplus  for  export, 
mostly  to  Porto  Rico  and  Haiti. 

The  principal  breeds  of  cattle  are  Holstein  and  Porto  Ricans,  crossed 
with  the  native  cattle,  the  average  weights  of  which  at  5  years  are  400  to 
500  lb.  The  cattle  could  no  doubt  be  greatly  improved  by  the  introduc- 
tion of  better  breeds  and  scientific  management. 

While  some  minor  diseases  exist  among  the  cattle,  they  are  on  the 
whole  healthy  and  comparatively  free  from  pests  which  are  so  common  in 
other  tropical  countries.  The  cattle  are  left  in  the  open  all  the  year  round, 
and  no  barns  are  provided  for  their  protection. 

Cattle  are  usually  slaughtered  in  the  municipal  slaughterhouses,  and 
the  meat  placed  on  sale  at  the  markets  the  day  following.  Most  of  the 
by-products  are  wasted.  The  hides  are  arsenic  cured,  and  the  greater  part 
are  exported.  There  is,  however,  an  increasing  amount  of  hides  tanned 
in  this  country  and  used  locally  in  the  manufacture  of  shoes,  saddles,  and 
harness. 

341  -Comparison  B3tW33n   the    "Gujerati"  and  "Delhi"  Breeds  of  Hindoo  Buffa- 
loes for  Milk  Production.  —Smith,  W.,  in  the  Journal  of  Dairinz  and  Dairy  Fxt  mln  ; 

Vol.  VI,  Pt.  1,  pp.  2-6  +  2  Figs.     Calcutta,  October,  i<)i8. 

Up  till  recent  years  all  the  milk  produced  near  Bombay  and  consumed 
in  that  town  was  supplied  by  the  Delhi  (Nurrah)  and  Jaffrabadi  breeds  of 
buffaloes.     The  last  few  years  the  small "  Gujerati "  breed,  more  commi 
known  in  Bombay  as  "  Surti  ",  was  introduced  into  this  district,  wh 
it  is  doing  well  because  it  is  quiet,  cheaper  to  buy  and  feed  and  a  be1 
milk  producer.     On  August  1,  iqi6,  a  herd  of  48  Gujerati  buffalo  cows 
bought  in  the  Anaud  del  Guggerat  district  was  formed  on  the  Mil. 
Farm  at  Kirkee.     During  the  first  lactation  period  th<  se  buffaloes  gave 
an  average  of  2  756  lb.  of  milk  per  head.     On  September  20  a  herd  o\ 
Murrah  buffalo  cows  bought  in  the  Rohtak  district  was  formed.     Duj 
the  first  lactation  period  they  gave  an  average  of  2  504  lb.  pel  head. 

The  average  price  of  the  first  lot  was  126  rupees  each,  and  ol  the  »  -  ona 
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239  rupees.  The  rations  fed  contained  equal  quantities  of  grain,  but  the 
Gujerati  buffaloes  consumed  15  lb.  of  hay  and  the  Murrah  buffaloes  20  lb. 
The  average  live  weight  of  a  Gujerati  cow  is  880  lb.  and  that  of  a  Mur- 
rah cow  1  320  lb.  The  composition  of  the  milk  is  about  the  same  for  both 
breeds  (8.4  %  of  fat  and  10.82  %  of  fat-free  matter  in  the  Gujerati  breed, 
and  7.5  %  and  10.14  %  respectively  for  the  Murrah). 

The  Gujerati  breed  has  been  introduced  into  the  furthest  districts 
of  India  and  done  well  there.  It  may  be  said  to  supply  the  best  Hindow 
buffalo  milk.  Its  one  defect  is  that  it  yields  little  meat  ;  it  is  for  this 
reason  it  is  cheap  as  all  animals  are  finally  slaughtered.  Gujerati  buffaloes 
are  greyer  than  the  Murrah  ones,  which  are  usually  a  brilliant  black; 
light  grey  marks  on  the  breast  are  considered  a  sign  of  a  good  milking 
family. 

342  -  Sheep  Breeding  and  Feeding  (1);  Investigations  in  Texas,  U.  S.  A.  —  Jones, 

J.  M.,  in  the  Texas  Agricultural  Experiment  Station,  Bulletin  No.  205,  44  pp.  Austin, 
Texnp.  January,  1017. 

The  experiments  described  aimed  at  determining  which  of  the  more- 
common  breeds  of  rams  when  crossed  with  fine-woolled  ewes  give  the  most 
satisfactory  and  strongest  lambs  when  bred  and  fattened  under  Texas, 
conditions.  For  the  experiments  were  used  148  good  Rambouillet  ewes  of 
the  same  type  and  bred  in  the  same  manner,  and  kept  at  grass.  They  were 
divided  into  6  lots  served  by  :  —  1)  Rambouillet,  2)  Shropshire ,  3)  Hump- 
shire,  4)  Southdown,  5)  Lincoln,  6)  half-bred  Caracul-Lincoln  rams  respect- 
ively. There  were  120  lambs,  all  healthy  and  strong  from  birth.  The 
highest  average  weight  was  obtained  with  the  cross  Hampshire  X  Rambouil- 
let, the  Lincoln  X  Rambouillet  cross  gave  the  greatest  total  gain  and  fat- 
tened most  rapidly.  The  cost  of  feeding  the  120  lambs  per  100  lb.  of  gain 
throughout  the  experiment  was,  from  October  13-January  5,  S  3.2.'., 
and  from  January  6-17,  S  5.03. 

The  five  best  lambs  were  chosen  from  each  group  and  fattened  from 
January  6  to  March  8  to  be  shown  at  the  National  Feeders'  and  Breeders' 
Show.  During  this  period  the  cost  of  feeding  per  100  lb.  gain  was  $  6.32. 
At  the  show  they  were  classed  in  the  following  decreasing  order  :  —  Lin- 


(1)  At  the  Iowa  Agricultural  Station  {Iowa  V  iti  n  Bulletin  No.  35),  Ctjrtiss  and  TO 
made  a  series  of  feeding  tests  with  Lambs  which  aimed  at  comparing  the  value  of  the  meal 
ami  wool  and  ther  cost  of  production  of  some  of  the  princip  1 Is    The}  used  S  luthdown, 

Shropshire,  Oxford,  Suffolk,  I^ncoln,  Cotswold,  Dorset,  Merino,  and  Shopshire  X  Merino 

sheep.     The  investigation  la-ted   _•  years,  the  first  test  lasting  90  days  and  th 
cond  co6.     'I'll'  averag  i  cost  per  ll>.  gain  in  live  weight  for  the  two  tests   was.  —  Cotswold 

c  n1      Lincoln  2.88  cents,  Rambouillet  (1  test  only)     .>'    cents,  keicestei   2.93  cents] 
Southdown  3.o2cents,   Shropshin    3.02  cents,  Oxford  3.15  cents,  Suffoll 

A1  tin    S  ,uth  Dakota    Agricultural   Station  (South  Dakota   Bulletii   No,   127),  WiLSOS 
in  el.-  an  '  v>  hat  of  the  author,  taking  the  a\ 

made  with  a  total  <>!    sii  lambs.  Hi'  found  thai   the  quantil  trat- 

.<!  food  required  to  produce  1  il>.  gain  in  live  weight  w         •  .        Oxford  5.13, 

Ranih  millet    1.63,  Southdown   5.64,   Shropshire   5.75,     Hampshire    5.87.     (Author).   —See 
also  A'.  Am.'  .   00  |,  No,  '!'■ ;.     (Ed.). 
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coin  X  Rambouillet,  Hampshire  X  Rambouillet,  Southdown  X  Rambouil- 
let, Rambouillet-Caracul  X  Rambouillet,  Shropshire  X  Rambouillet. 
Throughout  the  experiment,  from  October  to  March,  these  lambs  consumed 
8.06  lb.  of  dry  fodder  per  lb.  of  gain. 

During  all  the  tests  the  animals  were  given  salt.  The  salt  troughs  were 
slightly  modified  so  as  to  apply  pine  tar  to  the  animals  nostrils  with  the 
object  of  keeping  awa}7- gad-flies  ;  this  device  seems  to  have  been  successful. 
The  troughs  were  4  inches  deep,  6  inches  wide,  and  4  feet  long  ;  along  the 
whole  length  was  a  board  3  %  inches  wide  fixed  at  2  x/2  inches  trom  the 
bottom.  A  piece  of  sheep's  skin  was  nailed  on  to[this  shelf,  wool  uppermost. 
Each  evening,  shortly  before  each  lot  of  lambs  was  taken  back  to  the  fold, 
this  skin  was  soaked  with  pine  tar. 

343  -  Lessons  in  Pig  Breeding  in  the  Elementary  Rural  Schools  of  the  Anitcd 
States.  —  Miller,  E).  A,,  in  the  U.  S.  Department  of  Agriculture,  Bulletin  No  646, 
-5  PP-    +15  Piss.   Washington,    April  8,   iqi8. 

The  author  first  deals  with  the  importance  of  pig  breeding  in  the  Unit- 
ed States  (according  to  the  census  of  January  1,  191 7,  the  stocks  are  :  — 
pigs  67  453  000,  sheep  48  483  000,  milch  cows  22  678  000,  other  cattle 
40  819  000,  horses  and  mules  25  765  000)  and  the  educational  value  (in 
developing  observation,  etc.)  to  be  derived  from  lessons  in  pig  breeding, 
including  practical  exercises,  observations  in  .the  principal  breeding  cen- 
tres, the  use  of  pig  performance  record  cards,  sketches  of  sties,  etc.,  as  well 
as  the  application  of  the  principles  learnt  at  school  to  the  home  sties.  He 
then  describes  this  instruction,  in  9  concise  lessons,  together  with  the  exer- 
cises set  and  publications  to  be  consulted  (the  Farmers'  Bulletins  of  the  De- 
partment of  Agriculture).  The  questions  treated  are  :  —  1)  types  and 
breeds  ;  2)  sties  ;  3)  judging  of  the  pigs ;  4)  fattening  pigs  for  pork ; 
5)  choice  of  breeding  animals  ;  7)  care  of  sows  and  pigs  ;  8)  food  ;  9)  hygiene 
and  diseases. 

344  -  Swine  Feeding  in  Wyoming,   U.  S.  A.  —  Faville,  a.  d.,  in  the  University  of 

.Wyoming,  Agricultural  Experiment  Station,  Bulletin  No.  114,  8  pp.     I/iramic,   Wyom- 
ing, July,  iqi7- 

Fifteen  pigs,  of  an  average  weight  of  87  lb.,  were  divided  into  three 

lots  and  fed  during  70  days  as  follows  :  —  Lot  1,  ground  barky  ;   Lot  2, 

ground  barley  +  meat  meal  in  the  ratio  of  9  :  1  ;  Lot  3,  ground  rye.  The 

cost  of  the  foods  and  of  the  pigs   was  :  --  grain  $  25  per  ton,   meat  meal 

S  55  per  ton,  pigs,  bought  $  7.00,  sold  S  9.40  per  100  lb. 

Lot  1  made  a  daily  average  gain  of  1.46  lb.  with  a  consumption  of  413 
lb.  of  food  per  100  lb.  gain,  at  a  cost  of  S  5.16  per  100  lb.  gain.  Lot 
gained  on  an  average  1.74  lb.  a  day,  with  a  consumption  of  370  lb.  oi  food 
per  100  lb.  of  gain  at  a  cost  of  S  5.18  per  100  lb.  gain.  Lot  3  made  an 
average  gain  of  1.53  lb.  daily,  with  a  consumption  of  384  lb.  oi  food  pel 
100  lb.  of  gain  costing  $  4-35  per  I0°  lb-  gained. 

During  the  first  six  weeks  the  grain  was  mixed  with  water  and  given 
to  the  pigs  immediately  after;  during  the  last  four  weeks  it  was  soaked 
between  the  meals.    Soaking  increased  the  amount  oi  gram  consumed 
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the  grains  in  weight,  but  did  not  modify  appreciably  the  weight  of  food  con- 
sumed to  produce  the  unit  of  gain. 

345  -  The  Self-Feeder  for  Hogs,  in  the  United  States.  —  ashbrook,  f.  g.  and  Goxg- 

Wer,  R.  E.,  in  the   U.  S.  Department    of  Agriculture,     Farmers'     Bulletin,    No.  906, 
12  pp.   +8  Pigs.   Washington,  December,  1917. 

In  a  test  made  at  the  Experiment  Farm  of  Beltsville,  Maryland,  two 
lots  of  9  pigs  were  fed  for  70  days,  one  from  an  ordinary  trough,  the  other 
from  a  self-feeder,  on  maize  meal,  middlings  and  tankage.  Lot  1  made  a 
daily  gain  of  1.04  lb.  per  head,  consuming  410. 1  lb.  of  food  per  100  lb.  of 
gain.  Lot  2  made  a  daily  gain  of  1.62  lb.  per  head  with  a  consumption  of 
406.4  lb.  per  100  lb.  gained. 

In  another  test  lasting  28  days,  5  pigs  left  to  graze  in  a  rye  field  and 
receiving  in  addition  a  mixture  of  maize  meal  and  tankage  (38  :  1)  in  a  self 
feeder,  made  a  daily  average  gain  of  1.61  lb.  per  head,  consuming,  in  addi- 
tion to  the  pasture,  362.8  lb.  of  food  per  100  lb.  of  gain.  Five  other  pigs 
put  to  graze  in  a  rye  field  and  given  in  addition  a  mixture  of  maize  and  tank- 
age (16.3  : 1)  in  a  self-feeder,  gained  1.53  lb.  per  head  daily,  consuming, 
in  addition  to  the  pasture,  331.7  lb.  of  food  per  100  lb.  gained.  A  third  lot 
of  5  pigs  allowed  to  graze  in  a  rye  field  and  given  at  the  same  time  a 
mixture  of  maize  meal,  middlings  and  tankage  (5:4:1)  (hand  fed)  made  a 
daily  gain  of  1.48  lb.  per  head  with  a  consumption  of  369  lb.  of  food  per  lb. 
gained  in  addition  to  the  pasture. 

The  results  obtained  in  the  various  agricultural  stations  of  the  United 
States  with  about  600  pigs,  show  that,  on  a  general  average,  pigs  fed  in  or- 
dinary troughs  consumed  5.47  lb.  of  food  daily  per  head  and  gained  1.23 
lb.  per  head  per  day  with  a  consumption  of  445  lb.  of  food  per  100  lb.  of 
gain,  whereas  when  pigs  were  fed  from  a  self-feeder  the  corresponding  fig- 
ures were  8  lb.,  1.92  lb.  and  417  lb.  When  pigs  have  a  well-balanced  ra- 
tion distributed  so  that  it  neither  spoils  nor  wastes,  they  eat  more  and  make 
more  rapid  and  economical  gains  than  wdien  fed  in  ordinary  troughs. 

Details  and  illustrations  are  given  of  the  construction  of  practical  and 
economical  self-feeders. 

•,46  -  Breeds  of  Swine  in  the  U.  S.  A.  —  Ashbrook,  O.  F.,  in  U.  S.  Department  of  Agriculture, 
Farmers*  Bulletin  No.  765,    16  pp.  4- 14  Figs.  Washington,   D.  C,  March)  1917. 

The  writer  gives  information  concerning  the  various  breeds  of  swine, 
their  origin,  general  appearance,  development  and  adaptability. 

There  are  two  distinct  types  of  swine,  the  lard  and  the  bacon  types. 
Swine  of  the  lard  type  far  outnumber  those  of  the  bacon  type  in  the  United 
States.  The  lard  type  is  preferred  by  the  people  of  that  country,  con- 
sequently the  majority  of  feeders  produce  the  rapid  fattening,  heavily 
fleshed  lard  type. 

The  bacon  type  is  not  raised  extensively  in  the  United  States.  The 
production  of  choice  1  .aeon  is  more  general  in  those  countries  where  the  feed 
of  the  hog  is  more  varied  and  where  maize  is  not  relied  upon  as  the  prin- 
cipal grain  for  hogs. 

The  principal  1  needs  of  the  lard  type  are  Poland-China,  Berkshire,  Ches- 
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ter  White,  Duroc-  Jersey  and  Hampshire.     The  principal  breeds  of  the -bacon 
type  are  the  Tamworth  and  the  Large  Yorkshire. 

There  is  no  best  breed  of  swine.  Some  breeds  are  superior  to  others 
in  certain  respects,  and  one  breed  may  be  better  adapted  than  another  to 
certain  local  conditions.  This  is  a  matter  which  the  farmer  will  have  to  de- 
cide for  himself. 

347  -  Lutear  Cells  and  Hen-Feathering.  —  Boring,  a.  M.  and  Morgan, T.  n.,in  The 
Journal  of  General  Physiology,  Vol.  I,  No  1,  pp.  127-131  +4  Figs.  Baltimore,  Sept- 
ember, 1 91 7. 

Nearly  all  fowls  have  sexual  dimorphism  of  the  plumage  which  often 
affects  its  colour.  In  the  Sebright  breed,  however,  the  plumage  of  the  cock 
is  almost  identical  with  that  of  the  hen.  In  other  breeds,  such  as  the  Cam- 
pine  and  Hamburg  ones,  adult  males  are  found  sometimes  having  the  cha- 
racteristic plumage  of  the  cock  and  sometimes  that  of  the  hen. 

Boring  and  Pearl  have  shown  that  the  hen's  ovary  contains  a  group 
of  cells  which,  after  laying,  collect  together  in  the  follicle,  prodncing  there 
a  yellow  pigment  similar  to  the  lutear  pigment  of  the  coy  pus  I  u  faun  oi  mam- 
mals and  named  by  them  "  lutear  cells  ".  They  have  also  shown  that  the 
testes  of  the  male  do  not  contain  these  cells.  Goouale  has  shown  that 
hens  and  ducks  subjected  to  ovariotomy  acquire  the  plumage  character- 
istic of  the  male,  but  this  operation  is  not  sufficient  to  determine  the  part 
eventually  played  by  the  lutear  cells  in  the  formation  of  plumage.  If, 
;n  the  testes  of  the  Sebright  cock,  were  found  an  element  which  does  not 
exist  in  cocks  of  normal  breeds  and  is,  at  the  same  time,  peculiar  to  the  female 
organism,  the  theory  that  these  elements  form  the  factor  of  hen-feathering 
in  the  Sebright  cock  and  hen  would  appear  very  probable.  An  histological 
examination  of  the  testis  of  a  Sebright  cock  showed  the  presence  of  a  group 
of  lutear  cells  apparently  identical  with  those  of  the  hen.  It  seems  to  be 
the  secretion  from  these  cells  which  suppresses  cock-feathering  in  the  Se- 
bright cock.  In  support  of  this  conclusion  one  of  the  authors  has  recently 
shown  that  castrating  the  Sebright  male  determines  the  appearance  of 
the  normal  cock  feathering.  The  result  of  this  castration  is,  then,  iden- 
tical with  that  of  ovariotomy  reported  by  GoojjALE,  and  is  caused  by  the 
suppression  of  the  lutear  cells.  It  should  be  noted  that  castration  of  the 
males  of  normal  breeds  of  fowls  determines  no  modification  in  the  charac- 
ter of  the  plumage. 

348  -  Experiments  on  Feeding  Poultry  with  Dried  yeast.  —  Koenio,  in  tin  Western 
Brewer,  1918,  p.  135,  quoted  in  Brasserie  etMalterie,Y&a:  VIII,  No.  18,  p.  ?.Q5-  Nancy,  De 

cember,  191 8. 

In  these  experiments,  each  fowl  received  :  three  times  a  day,  one  ounce 
of  a  mixture  of  0.9  kg.  of  dried  yeast +  3-6  kg.  of  maize +  3.6  kg.  oi  wh<  .it 

4  kg.  of  oats;  ad  lib.,  a  dry  mixture  of  equal  weights  of  maiz 
rushed  oats,  wheat  bran  and  middling-  ;  once  a  day,  one  ounce  of  grass, 
*reen  oats,  or  beets. 

Compared  with  meat  scraps,  the  dried  yeast  increased  th 
b'on  by  8  %  with  fowls  kept  enclosed,  and  by  4  %  xvith  t,,wls  runnil 
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in  addition  the  fowls  gained  weight  and  were  in  perfect  health.     Again, 
dried  yeast  was  efficacious  against  scouring  in  both  young  and  adult  birds. 

3  49   -  Turkey  Raising.  —  Wbiant,  A.  S.  (Animal  Husbandly  Division),  in  U.  S.  Department 
of  Agriculture,  Farmers'  Bulletin  791,  26  pp.  +  *6  Figs.      Washington,  D.  C,  March.  1917. 

Full  directions  are  given  for  raising  turkeys,  the  points  discussed  being 
the  turkey  industry  in  the  United  States,  profits  from  turkey  raising,  va- 
rieties, management  of  breeding  stock,  incubation,  brooding,  fattening 
for  market,  caponising,  marketing  and  diseases. 

For  several  reasons  the  number  of  turkeys  in  the  United  States  is  de- 
creasing. According  to  the  census  of  1900  there  were  in  the  United  States 
at  that  time  6  594  695  turkeys,  while  by  1910  the  number  had  decreased 
to  3  688  708.  Poultry  dealers  throughout  the  country  state  that  the  de- 
crease has  continued  ever  since  the  last  census.  The  principal  cause  of 
the  decrease  is  that  as  the  population  of  the  country  increases  farming 
becomes  more  intensive,  and  every  year  the  area  of  range  suitable  for  tur- 
key raising  is  reduced.  Furthermore,  the  high  mortality  among  young 
poults  as  ordinarily  cared  for  on  the  farm,  the  outbreaks  of  disease,  parti- 
cularly of  blackhead,  among  the  turkeys  in  certain  sections  of  the  country, 
together  with  serious  losses  resulting  from  the  presence  of  predatory 
animals  in  other  sections,  have  tended  greatly  to  discourage  the  turkey 
industry. 

The  average  price  received  by  the  producer  for  live  turkeys  ranges 
from  about  12  cents  a  pound  in  Texas  to  25  cents  in  parts  of  New  England. 
During  November  and  December  1915  the  price  averaged  about  13  cents 
in  Tennessee,  13  %  in  Mississippi,  14  %  in  Missouri,  17  in  Ohio,  20  in  Ca- 
lifornia and  21  in  New  York. 

Turkey  raising,  as  ordinarily  engaged  in,  is  a  side  line  upon  the  general 
farm.  For  those  who  are  favourably  situated  for  raising  turkeys,  a  more 
profitable  side  line  can  hardly  be  found.  Plenty  of  range  is  essential  to 
success. 

The  wild  turkeys  originally  found  in  North  America  from  New  England 
to  Arizona  and  Florida  are  still  found  in  the  more  unsettled  sections  of 
their  former  range,  particularly  in  the  mountainous  parts  of  Texas,  New- 
Mexico  and  Arizona,  and  in  the  large  swamps  and  hummocks  of  the  Gulf 
vStates.  Of  the  domestic  varieties  the  more  widely  known  is  the  Bronze, 
after  which  come  the  White  Holland,  the  Bourbon  Red,  the  Black,  the 
Narrangansett  and  the  Slate. 

Some  of  the  most  common  rations  for  poults  are  as  follows  :  — 

1)  Hard-boiled  egg  chopped  fine  and  maize  bread  crumbs  for   the 
first  week,  and  then  whole  wheat  and  hulled  oats. 

2)  Stale  bread,  soaked  in  milk  and  squeezed  dry,  for  the  fust  few 
days   and  then  common  chick  feed. 

3)  Clabbered   milk   seasoned   with    salt    and   pepper,    maize-bread 
crumbs. 

4)  Equal  parts  "  pinhead  "  oats,  whole  wheat,  and  cracked  maize 

5)  Cracked  wheat. 
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6)  Maize  meal  and  wheat  bran  mixed  in  the  proportion  of  3  to  1  and 
baked  into  bread. 

7)  Bran  or  middlings  %,  cracked  Egyptian  corn   %,  wheat  and 
hulled  oats   %. 

In  addition,  skimmed  milk  and  buttermilk  are  quite  often  fed,  with 
excellent  results.  Chopped  onion  tops,  lettuce  leaves,  dandelion  leaves, 
and  alfalfa  make  excellent  green  feed.  Grit  can  be  furnished  in  the  form 
of  coarse  sand. 

Very  little  has  ever  been  done  in  the  way  of  caponising  turkeys,but 
when  it  has  been  tried  the  capons  were  found  to  be  much  quieter  in  dispo- 
sition and  less  liable  to  range  over  a  wider  area  than  the  toms,  and  this 
character  should  be  of  considerable  advantage  in  getting  them  in  condi- 
tion for  the  market. 

350  -  Improving  Crosses  in  Poultry.  —  de  carvalho  delgado,  in  Chacaras  c  Quin- 

tae<i,  Vol.  XVIII,  No.  6,  pp.  473-474  -j-  1  Fig-  Sao  Paulo,  December  15, 191 8. 

To  be  successful  in  breeding  ducks,  the  drake  should  be  of  another  breed 
than  that  of  the  ducks.  Thus,  excellent  results  have  been  obtained  with 
the  following  crosses  : — ■ 

Rouen  (French)  -f-  Aylesbury  (English)  ;  Pekinese  duck  x  common 
duck  ;  Aylesbury  X  common  duck  (all  three  with  fertile  hybrids) ;  Cairina 
(Brazilian)  x  Aylesbury  (sterile  hybrids)  ;  Rouen  x  Pekinese  duck,  etc. 
The  first  of  these  crosses  is  considered  to  be  the  best  of  all ;  the  author  ad- 
vises that  a  little  "  Cairina  "  blood  be  added  so  as  to  get  bigger  hybrids. 
In  Brazil,  the  cross  between  the  domestic  duck  and  Anas  boscas  ("  marreco 
commun  ")  is  not  uncommon,  but  it  is  sterile ;  in  the  northern  states  it  is 
called  "  patureba  "  or  "  patury  ". 

It  might  be  profitable  to  use  crossing  in  breeding  geese.  The  author 
recommends  crossing  the  common  Brazilian  goose  with  the  Chinese  or  Tou- 
louse goose.  Different  breeds  of  geese  can  be  quite  easily  crossed,  and  cross- 
ing even  occurs  spontaneously  when  the   geese   live  in  freedom  together. 

351  -  Fertilisation  and  Crossing  in  Bees.  —  bertaux,  a..,  in  V Apimlteur, Year I,XIII,       bi  e  kbepin 

No.  1,  p.  3.  Paris,  January,  1919. 

The  author  quotes  observations  made  by  M.  GlaudEx  in  his  presence  : 
—  1)  sometimes  the  young  queens  are  fertilised  several  times  before  com- 
mencing laying  and  they  are  then  more  prolific  than  those  fertilised  only 
once  ;  2)  when  the  young  queen  returns  fertilised  after  the  nuptial  flight, 
she  is  immediately  surrounded,  when  on  the  board,  by  a  cluster  of  bees 
of  the  size  of  a  nut  and  forcibly  compressed  ;  the  workers  surround  the  <  [tieen 
in  this  way  so  as  to  make  the  spermatheca  penetrate  into  her  genital  organis; 
3)  the  royal  food-paste  is  composed  of  bee  larvae  mixed  with  the  ordinary 
food  of  worker  larvae. 

The  author  states  that  he  received  through  the  post  several  boxes 
containing  queens  of  the  breed  known  as  "  Pennsylvania  golden  ".  vhich 
had  not  suffered  in  any  way  from  being  closed  Up  in  a  small  space  foi 
long  a  time.    The  author  utilised  them  in  hishives.     The  workersand  males 
of  this  breed  are  of  a  fine  yellow  colour  and  have  retained  this  character 
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for  a  long  time  in  France.  The  queen  is  very  prolific,  but  lays  too  early 
for  France  ;  the  cross  with  black  bees  is  good,  but  the  author  has  not  found 
that  these  hybrids  produce  more  than  the  Italian  breed,  which  he  prefers 
above  all  others. 

352  -  The  "  Cangamba  "  {Conepatus  chilensis),  a  Snake  -Destroying  Mammal 

of  South  America.  —  Iglesias  P.,  in  O  Criador  Paulista,  Year  XIII,  No.  12,  pp.  303- 

305  +  4  Fig.-.  Saj  Paulo,  December,  191 8. 

The  author  has  found  that  the  skunk  Conepatus  chilensis,  a  mammal 
distributed  throughout  Brazil  'and  the  other  countries  of  South  America, 
is  a  snake-eater  that  enjoys  a  complete  natural  immunity  to  the  venom  of 
these  animals.  In  fact,  it  can  withstand  numerous  bites  from  venomous, 
snakes  without  any  danger,  as  the  author  found  with  a  Lacliesis  sp.  It  act- 
ively seeks  for  snakes  (like  them,  it  is  nocturnal)  and  is  docile,  easily 
domesticated  and  clean  (though  it  has  a  gland  containing  a  foetid  liquid, 
the  author  never  observed  any  skunk  domesticated  by  him  eject  this 
liquid,  even  when  teased  by  boys,  etc.).  The  author  suggests  that  this 
valuable  ally  of  man  against  snakes  should  be  reared  on  a  large  scale. 

FARM  ENGINEERING. 


^CULTURAL 
ACHINKRV 

AND 
[PLEMENTS 


353  -  Inquiry  on  Farm  Tractors  in  the  U.  S.  A.  —  1.  yerkes,  a.  r.  and  church,  l  m  , 

Tractor  Experience  in  Illinois,  a  Study  of  the  Farm  Tractor  under  Corn  Belt  Conditions, 
in  the  United  States  Department  <>i  Agriculture,  Farmen,'  Bulletin,  No.  963,  29  pp.  +  1 
Fig.  -f-  1  Table  +  Bibliography  of  30  Publications.  Washington,  June,  1918 —  II.  Id., 
The  Gas  Tractor  in  Eastern   Farming,  Ibid.,  No.  1004,  27  pp.  +  3  Fig-.  Washing 
September,  1018. 

I.  —  Number  719  of  the  Farmer's  Bulletin  gave  the  results  of  an  inquiry 
made  in  1916  relating  to  over  200  tractor  owners  in  the  state  of  Illinois. 
Bulletin  963  sums  up  the  data  collected  in  the  same  state  from  359  tractor 
owners  during  the  summer  of  1917  and  from  284  others  in  the  spring  of  1918. 
These  data  are  applicable  not  only  to  Illinois,  but  also  to  the  whole  of  the 
corn  belt,  as  the  farms  studied  show  conditions  comparable  to  those  of  the 
corn  belt  farms,  where  maize  occupies  about  40  %  of  the  cultivated  area, 
against  60  %  under  oats,  hay,  lucerne  and  clover;  the  farms  are  of  r< 
lar  shape  and  have  an  average  area  of  20  acres. 

A  comparison  between  the  data  obtained  by  Ilk'  1916  inquiry  and  those 
from  the  1917-I918  one  shows  that  "the  number  of  tractoi  owners  who  conj 
sider  that  a  tractor  is  a  profitable  investment  has  increased  from  80  °A 
m  191 6  to  90  %  in  1917-i'jiN. 

In  addition,  from  1916 to  1918,  the  proportion  of  3  furrow  ploughs  haa 
increased,  while  that  of  2-furrow-ploughs  lias  decreased,  a  fact  that  agree! 
with  the  owners'  opinions,  for,  in  1916,  they  considered  that  the  3- or  4-1'ur- 
row  plough  was  better  suited  to  the  conditions  holding  ia  the  corn  belt  than 
the2-furrowone.     In  Illinois,  71  %#  the  tractors  a]  led  in  1917-18  a| 

towing  ;-Iuito\v  ploughs,  while,  previously,  3  times  i  ->  many  2-  and  4 
row  ploughs  wen-  nSo<!  as  a1  present  ;  11  ",,  of  the   <  recomm« 
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2-furrow  ploughs  for  power  traction,  and   13  %  recommended  4-furrow 
ploughs,  while  76  %  (or  more  than  3/4)  recommended  3-furrow  ploughs. 

The  average  sizes  of  the  farms  on  which  tractors  hauling  2-  3-  and  4- 
furrow  ploughs  are  used,  are,  according  to  the  inquiry,  180,  250  and  300 
acres  respectively.  To  obtain  complete  satisfaction,  a  tractor  of  suitable 
power  must  be  bought.  A  tractor  with  too  low  a  power  for  the  work  cannot 
give  satisfaction  and  its  replacement  by  another  of  suitable  power  will  lead 
to  expense  that  could  have  been  avoided  had  a  tractor  of  the  right  size 
been  bought  in  the  first  place. 

Three  or  4-turrow  ploughs  appear  to  be  the  best  suited  to  a  tractor 
on  an  average  Illinois  farm  ;  with  them  ploughing  can  be  done  much  more 
quickly  than  with  horses.  As  a  general  rule,  it  is  better  to  make  the  mis- 
take of  buying  too  powerful  a  machine  rather  than  buy  a  too  low-powered 
one,  but  this  should  not  be  taken  as  advice  to  buy  big  tractors. 

Price.  —  Tractor  prices  have  advanced  considerably  during  the  last 
two  years.  The  average  prices  paid  in  Illinois  in  1917  were  : —  §800  for 
tractors  with  2-furrow  ploughs  ;  Si  100  for  tractors  with  3-furrow  ploughs  ; 
and  $1400  for  those  with  4-furrow  ploughs.  The  average  price  of  the 
ploughs  were  respectively  §115,  $165,  and  $235.  At  the  beginning  of 
1918  there  was  a  further  appreciable  increase  in  prices. 

Life.  —  The  data  obtained  in  the  enquiry  show  that  it  is  estimated  at 
from  7  y2  to  8  years. 

Days  op  Works  per  Year.  —  An  average  of  45. 

Repairs.  —  The  total  cost  for  repairs  varies  according  to  a  large  num- 
ber of  factors  the  most  important  of  which  is  the  care  the  owner  takes  of 
his  machine  whether  working  or  not.  Many  tractors  are  repaired  by  the 
makers  during  the  first  year  of  service,  unless  it  is  the  fault  of  the  driver 
that  repairs  are  needed.  Out  of  140  tractors  used  for  one  season  (an  aver- 
age of  9  months),  38  needed  no  repairs  ;  the  others  needed  repairs  costing 
from  a  few  cents  to  $100  and  amounting  to  an  average  of  S22,  which  gives 
an  average  for  the  group  of  about  $15.  The  average  cost  of  repairs 
for  158  machines,  having  been  20  months  in  use  on  the  average,  was  $39, 
while  it  was  $79  for  34  machines  of  an  average  age  of  32  months.  The 
figures  quoted  thus  show,  as  the  average  cost  of  repairs  for  the  first  3  years 
of  service,  a  proportion  of  3  %  of  the  first  cost,  a  proportion  that  increas*  s 
afterwards,  as  is  the  case  with  most  agricultural  machinery.  For  the  Lit- 
ter, the  average  repairs  are  estimated  at  4  %,  and  it  is  not  improbable  that 
the  average  for  tractors  should  be  shghtly  higher. 

Work  done  PER  day.  —  From  the  information  obtained,  the  a] 
ploughed  per  day  (actual  work  of  10  hours)  with  the  tractors  most  commonly 
used  is  6  14,  83/4  and  10  acres  respectively.     These  figure  spond,  for 

2-  and  4-furrow   plough    tractors,  with  the  data  for    1916  published 
Farmers'  Bulletin  No.  719  for  the  same  tractors,  but  the  actual  av< 
ploughed  per  day  by  tractors  with  3-furrow  ploughs  is  increased  by  1 
half  an  acre.     It  is  remarked  that  many  fanners  overload  their  1 
by  hauling  ploughs  having  one  mould  board  more  than  the  number  for  wh 

the  tractors  were  built,  thus  reducing  the  speed  and  causing  the 
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to  slip.  Besides  these  disadvantages,  comparison  between  overloaded 
tractors  and  those  hauling  the  normal  number  of  ploughs  for  which  they 
were  made  shows  that,  for  the  former,  repairs  cost  more,  more  time  is  lost 
and  their  life  is  shorter.  On  the  other  hand,  the  average  fuel  consumption 
per  acre  is  less  for  tractors  having  a  mouldboard  over  the  normal  number; 
the  average  area  ploughed  per  day,  owing  to  the  greater  width,  is  I  % 
acres,  but  the  depth  ploughed  is  not  as  great  as  with  tractors  hauling  the 
regulation  number  of  ploughs.  A  tractor  should  not  be  overloaded  save 
in  the  exceptional  case  when  finishing  the  work  makes  it  necessary.  In 
the  corn  belt,  the  cliief  work  of  tractors  is  ploughing  and  sowing  ;  only  20  % 
of  the  farmers  use  their  tractors  for  road  haulage. 

Working  costs.  —  The  1917  inquiry  shows  that  50  %  of  the  tractors 
run  on  paraffin  ;  those  that  are  built  specially  to  burn  paraffin  give  very 
satisfactory  results,  especially  from  the  economic  point  of  view,  as  paraf- 
fin costs  about  a  half  less  than  petrol.  The  cost  of  paraffin  for  ploughing 
1  acre  was  25  cents,  whilst  petrol  cost  50  cents  per  acre. 

I/Ubricants  cost,  on  an  average,  7.25  cents  per  acre.  As  has  been 
said  above,  the  inquiry  estimates  the  cost  of  repairs  at  4  %.  As  regards 
depreciation,  taking  as  basis  an  average  life  of  7  %  years,  it  would  be,  on 
an  average,  $106.76,  $146.67  and  sicSo.67  respectively  for  tractors  tow- 
ing 2-furrow,  3-furrow  and  4-furrow  ploughs,  according  to  the  average 
buying  prices  quoted  above. 

In  the  inquiry  it  is  stated  that  relatively  few  of  the  owners  employ 
paid  drivers,  and  if  they  do  the  wages  vary  a  lot.  In  order  to  find  the 
average  cost  of  labour  per  acre,  the  cost  of  paid  labour  was  estimated  at  3 
dollars  a  day.  It  is  pointed  out  that  the  cost  of  ploughing  per  acre  with  a 
tractor  is  approximately  the  same  as  that  with  horses,  except  as  regards 
the  cost  of  labour  per  acre  which  is,  on  an  average,  lower  with  a  tractor. 

As  regards  the  quality  of  the  ploughing,  more  than  50  %  of  the  owners 
are  of  the  opinion  that  it  is  better  done  by  tractors  than  by  horses  ;  less 
than  3  %  hold  a  contrary  opinion.  In  Illinois  the  average  depth  ploughed 
is  0.9  in.  with  tractors  and  4.2  in.  with  trems.  Although  the  greater  depth 
is  generally  supposed  to  improve  the  quality  of  the  ploughing,  it  does  not 
appear  to  have  had  any  marked  effect  on  the  yields. 

The  authors  discuss  the  necessity,  for  any  farmer  wishing  to  buy  a 
tractor,  of  being  well  acquainted  with  its  mechanism  and  how  it  works,  and 
keeping  it  in  very  good  condition. 

The  inquiry  shows  that,  as  regards  horse-breeding,  tractors  have  not 
had  a  very  marked  effect  on  the  proportion  of  breeding  mares  in  the  corn 
belt. 

II.  —  Results  <-f  an  inquiry  made,  in  1917-18,  in  the  state  of  New 
York,  dealing  with  250  tractor  owners  with  experience  in  the  use  of  these 
machines.  It  shows  thai  the  use  of  tractors  is  extending  more  and  more 
in  the  east  of  the  U.  S.  A. 

Tractors  hauling  j-,;-, ami  j-lnnow  ploughs  are  mostly  used.  The 
most  numerous  are  those  hauling  3-furrow  ploughs  ;  they  seem  to  he  parti- 
cularly  favoured  by  Farmers  having  farms  of  151  acres  or  more. 
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This  inquiry,  like  the  preceding  one,  shows  that,  with  a  tractor,  the 
work  can  be  done,  not  more  cheaply  than  with  horses,  but  more  quickly. 
The  average  life  of  a  tractor  is  8  %  years;  75  %  of  the  tractors  in  the  state 
of  New  York  run  on  paraffin,  while  all  are  started  on  gasoline. 

Only  18  %  of  the  tractors  are  driven  by  paid  men,  and  the  wages  vary 
greatly.  Before  the  tractors  were  bought  132 1  horses  (including  mares) 
were  employed  on  the  250  farms  studied  ;  after  buying  the  tractors,  the 
numbers  decreased  to  1018,  that  is,  by  303  animals,  or  1.2  horses  per 
tractor. 

Detailed  statistics  on  the  cost  of  ploughing  with  a  tractor  show  that  it 
costs  about  the  same  as  ploughing  with  horses.  Out  of  217  owners,  185 
(85  %)  think  that  with  a  tractor  there  is  a  saving  of  paid  labour  ;  57  of 
them  gave  the  total  saving,  which  was,  on  an  average,  $213  per  year,  which 
represents  71  working  days  at  $3  a  day. 

354  -  Ths  Tractoi-Making  Industry  in  the  U.  S.  A.  —  Fawcett  w.,  in  Farm  Implement 

Neiix,  Vol  XXXIX.  No.  46,  p.  18.  Chic.ng.  ,  N  .vember  14,  1018. 

The  federal  Department  of  Agriculture  has  just  finished  an  inquiry 
into  the  output  of  240  firms  that  make  tractors.  Out  of  the  240  firms 
40  were  preparing  to  make  tractors,  so  that  the  following  figures  represent 
the  output  of  about  200  tractor  makers.. 

In  1916,  29  670  tractors  were  made  in  the  U.  S.  A.,  while  62  742  were 
made  in  1917  and  58  543  in  the  first  half  of  1918,  which  gives  a  total  of 
I5°  955  tractors  made  between  January  1,  1916,  and  July  1,  1918. 

In  1916,  the  number  of  tractors  sold  in  the  U.  S.  A.  was  27  819  ;  no 
figures  are  given  showing  how  many  were  exported.  In  1917,  the  number 
of  tractors  sold  in  the  U.  S.  A.  was  49  504,  and  14  854  tractors  were  sold  to 
exporters.  The  exports  seem  to  have  increased  by  100  %  in  1918,  for  the 
number  of  tractors  exported  during  the  first  half  of  that  year  had  reached 
J5  610. 

In  August,  1918,  there  were  11  388  tractors  available  either  at  the  works, 
shipped  or  delivered  to  the  agents.  From  the  census  of  the  tractor-making 
industry  very  interesting  data  were  obtained  on  the  production  capacity  oi 
the  makers  and  also  on  the  probable  output  in  1919,  but  the  information 
collected  on  this  subject  is  not  published  for  the  present. 

The  chief  obstacles  that  hinder  the  development  and  sale  of  their  ma- 
chines by  tractor  makers  are  stated  to  be  the  lack  of  capital,  labour,  raw 
material  and  transport  facilities. 

355  -  Soil  Packing  by  Tractors.  —  ringelman*,  M.,inthe  Journald' Agriculture  Prat 
YePT  82,  Vol.  XXXI,  No.  24,  pr>.  L69-470  4-  ]  Pig.  Paris,  Novembei       ,  IQ18 

The  packing  of  the  soil  by  tractor  wheels  is  all  the  greater  the  more  the 
soil  is  wet  and  the  greater  the  pressure  of  the  wheel  per  centimetre  breadth 
of  the  tyre.  On  the  other  hand,  the  water  content  of  the  soil  increases  wit  h 
the  depth  (1). 

(1)  Figures  ou  this  subject  will  be  found  in  the  notes  by  M.  J.  DUMONT,  Director  oJ  Uu 
Griguon  Agricultural  Station,  in  the  Annates  de  V&  1  it  ulture  d,  Gi  i  i»on,  Vol.  VI  ;j  < 

191 6).  I  Author  . 
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Great  pressure  (65  kg.  per  cm.)  applied  on  the  surface  of  a  medium  loam 
soil  before  ploughing  is  felt  down  to  a  depth  of  10  cm.,  and  has  a  bad  effect 
on  plant  growth,  while  no  such  consequences  were  noted  when  the  pressure 
was  33  kg.  per  centimetre  of  tyre  width.  The  bad  effects  of  a  moderate 
packing  of  the  surface  soil  are  in  great  part  destroyed  by  the  splitting-up 
that  follows  owing  to  the  earth  being  turned  over  by  the  plough.  When  the 
packing  acts  on  the  bottom  of  the  furrow,  which  is  always  moister  than  the 
surface  layer  of  soil,  it  cannot  be  remedied  by  any  subsequent  cultural  oper- 
ation. 

In  very  light  soils,  with  a  low  clay  content,  that  is,  not  very  tenacious, 
packing  the  bottom  of  the  furrow  should  not  have  any  serious  consequences 
to  the  crop  ;  it  has  probably  none  at  all  in  wholly  sandy  soils.  In  sandy 
loams  and  loams,  local  packing  at  the  bottom  of  the  furrow  prevents  the 
normal  development  of  the  roots.  For  a  first  period  the  vegetation  covers 
the  soil  uniformly,  but  after  a  period  of  varying  length,  those  zones  that  cor- 
respond to  the  compressed  strips  are  retarded  in  their  growth,  as  the  roots 
come  up  against  the  solid  wall  formed  by  the  packed  areas  and  are  only 
able  to  utilise  a  depth  equal  to  that  of  the  furrow  slice,  while  between  these 
compressed  zones  the  plants  grow  more  vigorously  as  their  roots  can  pene- 
trate deeper  than  those  limited  to  the  depth  of  the  packed  area. 

The  same  thing  happens  if  the  strips  form  a  kind  of  continuous  floor- 
ing at  a  certain  depth  when  parts  working  with  a  rotary  motion,  and  whose 
speed  at  the  circumference  is  greater  than  the  speed  of  forward  movement, 
slip  at  the  bottom  of  the  depth  being  worked. 

356  -  Tests  of  an  8-16  H.  P.  Avery  Tractor  in  New  Zealand.  —  The  New  Zealand  journal 

of  Agriculture,  Vol.  XVII,  No.  4.  p.  iQS-  Wellington,  October  21,  1918. 

In  September,  1917,  the  Department  of  the  Central  Development  Farm 
at  Weraroa,  New  Zealand,  bought  an  8-16  H.  P.  Avery  tractor.  The  di- 
rector of  the  farm  states  that  the  tractor  gave  satisfaction  both  for  driving 
the  fixed  machinery  and  for  work  in  the  field.  From  October  8, 1917,  to 
July  31,  1918,  the  tractor  ploughed  an  area  of  235  acres,  with  an  average 
of  a  little  more  than  3  acres  a  day,  including  time  lost  in  attending  to  it, 
moving  it  from  field  to  field  and  delays  while  stumps  and  stones  were  removed. 
In  a  good  sized  field  5  %  acres  could  be  ploughed  per  day  of  8  hours. 
For  26  days,  without  interruption,  101  acres  were  ploughed  with  a  con- 
sumption of  1  y2  gallons  of  "  Powerin  "  per  acre  ;  the  total  consumption 
was  1  y4  gallons  per  acre  on  an  average. 

The  tractor  together  with  its  plough  was  managed  by  one  man.  The 
field  work  consisted  in  ploughing,  but  the  tractor  had  also  been  used: — for 
9  days  for  grinding  wheat,  oats,  barley,  etc.  ;  19  days  for  chopping  straw  ; 
15  days  for  threshing  ;  3  %  days  for  cutting  silage  ;  4  days  for  cutting  wood. 
The  driver  filled  up  this  time  with  teams  when  the  tractor  was  not  being  used. 
The  cost  of  repairs  for  the  year  amounted  to  £28. 

357  -  The  NsWCestro"  Disc  Harrow.  —The  Impl   1        wlMachiti   y Review,  Vol. 44, 
No   S'^.n  7^7  +  i  Fir.  IfOndon,  November  1, 1918, 

Messrs.  J.  W.  Proctor  &  Co.,  [ytd.,  Cestro  Works,  Chesterfield,  En 
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land,  make  an  improved  type  of  disc-harrow,  shown  in  the  appended  figure. 
The  improvements  consist  in  a  quick,  easy  and  certain  method  of  regulating 
the  depth  to  which  the  machine  works  and  adapting  it  to  transport. 

Behind  the  machine,  and  at  right  angles  to  the  line  of  traction,  there  is 
a  supporting  axle  on  two  wheels.  On  the  inner  side  of  these  wheels  are- 
two  vertical  bars  pierced  with  holes  to  receive  the  keys  that  hold  the  rear 
corners  of  the  main  frame. 


Messrs.  J.  W.  Proctor  &  Co's  "Cestro"  disc-harrow. 


At  the  centre  of  the  axle  there  is  a  vertical  rack  on  which  a  toothed  pi- 
nion moves  upwards  and  downwards,  worked  by  a  helical  wheel  provided 
with  a  handle.  By  changing  the  keys  and  turning  the  handle,  the  trailing 
wheels  can  be  adjusted  to  the  required  depth,  so  that  in  this  way  t  lie  dn 
can  regulate  the  work  done  by  the  discs  and  avoid  their  penetrating  too 
deeply  or  unequally  in  the  soil,  and  thus  assure  a  fine,  even  seed  bed.  A 
few  turns  of  the  handle  lift  the  discs  from  the  soil  and  prepare  the  machine 
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for  transport.  The  main  frame  of  the  machine  is  square,  made  of  angle- 
irons  and  bolted  on  the  top  middle  girder  of  the  machine  and  is  made  to 
support  the  discs,  which  are  hung  across,  thus  giving  great  rigidity  to  the 
machine  which  is  built  specially  for  farmers  who  work  with  only  two  horses 
and  whose  land  is  more  or  less  undirlating.  By  setting  the  discs  for  the 
greatest  depth  when  going  down  the  slope  of  the  field  and  raising  them 
2  or  3  inches  above  the  ground  when  going  up.  the  work  will  be  done 
very  well. 

358  -  Machines  for  Treating  Oil-Palm  Fruits.  —  1.  Stieltjes,  a.,  Machines  for  preparing 

palm  kernels  and  palm  oil,  in  lhe  Inst  it  ut  Colonial  de  Marseille,  Bulletin  de  la  Section  de 
Malieres  Grasses,  No.  6,  pp.  3-11  +  41  Eig*.  Marseilles,  1918.  — II.  Fickendey,  The  me- 
1  mical  treatment  of  oil-palm  fruits.  Ibid.,  Supplement, -pp.  1-8. 

I.  —  Machinery  for  preparing  palm  kernels  and  palm  oil. 
■ —  The  author  considers  the  problem  of  the  mechanical  extraction  of 
palm  oil  from  two  points  of  view  :  - —  1)  the  construction  of  small,  cheap, 
easily  transportable  machines  that  can  be  worked  by  hand  and  moved 
from  place  to  place  according  to  the  needs  ;  2)  the  establishment  of  central 
works  treating  large  quantities  of  fruits  by  means  of  heavy,  power-driven 
machinery.  The  author  has  utilised  the  documentation  published  by  the 
Imperial  Institute  at  Loudon  and  that  gathered  together  by  him  at  the  Co- 
lonial Institute  at  Marseilles. 

Two  hand  machines,  that  of  GwiRA  and  that  of  Phiijpps,  very  similar 
in  principle,  have  been  patented  for  preparing  palm  oil.  In  both  of  them 
the  fruits  are  placed  in  a  cylinder  with  warm  water  and  subjected  to  the  ac- 
tion of  beaters,  the  oil  and  water  then  flowing  through  a  sieve. 

Mr.  Evans  has  made  trials,  on  the  Gold  Coast  in  1910  and  1912,  with 
the  Gwira  machine,  of  which  the  author  gives  a  detailed  description  illus- 
trated by  several  figures.  In  the  1912  trials,  which  were  probably  made  with 
a  modified  type  of  the  Gwira  machine  described  by  the  author,  the  per- 
centage of  oil  extracted  varied  from  13.75  to  16.25,  while  the  fruits  contain 
22  %  of  oil,  according  to  the  examination  made  at  the  Imperial  Institute. 
A  specimen  of  residual  pulp  was  also  examined  at  the  Imperial  Institute  and 
found  to  contain  36  %  of  oil. 

It  thus  appears  very  mediocre,  given  that  the  residue  obtained  by  us- 
ing the  ordinary  native  methods  contained  31  %  of  oil.  This  incomplete 
t  xtraction  is  probably  due  to  the  fact  that  the  pulp  is  not  pressed.  The  oil 
produced  by  this  machine  is  of  good  quality.  It  would  be  a  "  tendei 
oil  with  10.)  aeidity  only,  according  to  the  Imperial  Institute.  The  improved 
Phujpps  machine  (British  patent  No.  18370  of  19  12)  was  shown  at  the 
International  Exhibition  of  Rubber  and  Tropical  Products  held  in  I/>ndon 
in  1914.  At  that  time  it  cost  £  5.  The  percentages  of  oil  extracted  by 
thai  machine  are  not  given. 

Power-driven  machines.  —  A  certain  numbei  of  diffc  rent  machines 
have  been  invented  and  made  to  carry  out  certain  operations,  such  as 
removing  the  fruits  from  the  clusters,  separating  the  pulp  from  the  fruits 
(d<  pulping  01  (It  pei  icarping  machines),  breaking  the  nuts,  and  also  complete 

plant  foi  preparing  the  oil  and  kernels.     In  nearly  all  the  met  hods,  the  first 

% 
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operation  consists  in  removing  the  fruits  from  the  clusters.  The  fruits  make 
up  about  64  %  of  the  weight  of  the  clusters,  the  residue  consisting  chiefly 
oi  fibrous  stems  the  presence  of  which  would  be  an  obstacle  in  the  extrac- 
tion of  the  oil.  The  fruits  can  be  removed  by  beating  the  clusters  with  a 
heavy  beater  or  against  the  ground,  but  at  least  two  machines  have  been 
invented  to  do  this  :  —  the  Hawknis  machine  (treating  from  25  to  30 
clusters  per  minute  and  per  basket)  and  the  Luther  machine  from  Bruns- 
wick, Germany  (treating  about  10  metric  tons  of  clusters  in  10  hours)  ;  the 
author  briefly  describes  these  two  machines. 

The  methods  used  after  separating  the  fruits  from  the  cluster  can  be 
divided  into  two  classes :  —  1)  those  in  which  the  entire  fruit  is  pressed  with- 
out removing  the  nuts  ;  2)  those  in  which  the  pulp  is  separated  from  the 
nuts  and  pressed  by  itself.  In  addition,  it  has  been  suggested  that  the  whole 
fruits,  including  the  nuts,  should  be  crushed  and  pressed  so  as  to  obtain  a 
mixture  of  oils  (Cookson  process,  British  patent  No.  14728  of  1911,  which 
does  not  appear  to  have  been  used  in  practice).  It  is  probable  that  the 
mixed  oil  thus  produced  would  not  easily  find  a  buyer  in  Europe,  while 
the  residual  cake,  containing  much  fibre,  could  only  be  used  as  fuel  or  ma- 
nure. 

As  regards  the  processes  in  which  the  whole  fruit  is  pressed  (without 
breaking  the  nuts),  the  author  describes:  —  a)  the  FourniER  plant  (1) 
including  cooking  vats  for  heating  the  fruits  by  steam,  presses  and  drums 
to  separate  the  fibres  of  the  nuts  (defibrator),  and,  in  addition,  a  Poisson 
crusher  (used  for  crushing  the  nuts  after  drying).  An  installation  of  tins 
type  has  been  installed  in  Togoland  by  the  firm  of  Krupp  of  Magdebourg- 
Buckau  and  costs,  with  accessory  machinery,  the  sum  of  25  934  marks, 
according  to  the  invoice.  Another  application  of  this  system  has  been  made 
in  Dahomey  in  a  works  directed  by  M.  Poisson  ;  b)  the  "  Agupflanzung  " 
plant.  The  Germans  appear  to  have  studied  the  application  of  machinery 
to  the  treatment  of  oil-palm  fruits  in  the  most  exhaustive  fashion,  especially 
at  Agu  (Togoland)  and  at  Maka  (Cameroons).  The  clusters  are  submitted, 
in  a  double-walled,  steamheated  recipient,  to  the  action  of  heavy  stamps 
which  are  prevented  from  touching  the  bottom  of  the  recipient  by  blocks 
of  rubber  The  stamps  separate  the  fruits  from  the  clusters  and  crush  them 
completely,  breaking  the  oil  cells,  the  nuts  remain  intact  (as  the  space  be- 
tween the  lowest  point  of  the  stroke  of  the  stamp  and  the  bottom  of  the  cy- 
linder is  calculated  for  this).  After  stamping  only  a  single  pressing  is  need- 
ed, while  all  the  other  dry  processes  require  two  pressings.  The  stamped 
mass  (clusters,  pulp  and  kernels)  fall  into  a  steam-heated  recipient  and  then 
pass  into  a  hydraulic  press  giving  a  pressure  of  250  atmospheres  I  he  pressed 
oil  is  then  allowed  to  separate  in  a  decautation  tank,  alter  wnicn  it 
is  isolated  from  the  rest  of  the  water  and  other  impurities  by  boiling  in  1.  rge 
steam  vats.  The  residues  after  pressing  (clusters,  fibre,  nuts)  pass  through 
a  sieve  which  retains  the  clusters.     The  fibre  and  nuts  are  passed  through 

(x)  This  is  described  by  M.  Jean  Adam  iu  his  work  "U  Palmieri  Huile"  (The  Oil  Palm), 

published  bvCh;il1nnicl,i9io.(^«'-,'°'')- 

[338] 


332  AGRICULTURAL  MACHINERY  AND  IMPLEMENTS 

a  sieve-drum  made  by  Luther,  through  which  the  fibres  pass  while  the  nuts 
pass  to  the  end.  From  the  defibrating  drum,  the  nuts  pass  to  an  exter- 
nallv  heated  drying  drum  and  they  are  then  crushed  in  Haake  crushers 
working  by  centrifugal  force.  The  kernels  and  broken  shells  pass  through 
a  sieve-drum  where  the  small  pieces  are  removed,  then  into  a  salt  bath, 
where  the  kernels  float.     The  kernels  are  afterwards  dried  in  the  sun. 

The  firm  of  Humbold  suggests  replacing  the  salt  bath  by  a  machine ; 
researches  in  this  direction  appear  to  promise  good  results.  An  oil  palm 
factory  of  this  type  costs  about  70  000  marks,  including  a  portable  steam 
(  ngine.  It  deals  with  8  metric  tons  of  fruits  in  the  clusters  or  10  metric 
tons  of  detached  fruits  per  day  of  10  hours.  In  Togoland,  10  %  of  oil  and 
10  %  of  kernels  are  obtained.  The  oil  contains  from  5  to  6  %  of  fatty  acids, 
a  maximum  of  %  %  of  impurities  and  only  traces  of  water.  M.  Hupfeld 
reckons  that  a  factory  requires  one  white  mechanic,  one  black  mechanic, 
and  15  to  20  workmen,  not  including  those  required  for  gathering  and  trans- 
porting the  fruits. 

The  author  also  describes  the  process  and  machine  that  Mr.  Isaac 
Thomas  Hawkins  (Civil  Engineer,  63  St.  James  Street,  Tondon)  patented 
(No.  14138  of  1912). 

Next  the  author  considers  the  mechanical  processes  for  removing  the 
pulp  from  the  nuts  before  pressing.  The  various  ciepulping  and  crushing 
machines  actually  in  use  are  described,  figures  being  appended  to  illustrate 
the  text. 

Depttlpers.  —  The  authors  specially  mentions  :  —  the  Haake  (of  Ber- 
lin) machine,  that  of  Buchanan  and  Tyrell  (British  patent  No.  10335  of 
1911)  ;  that  of  C.  H.  Dyer  and  C.  Innes-Ward,  of  London,  for  decorti- 
cating palm  kernels  ;  that  of  H.  G.  Fairfax  and  Craig,  made  by  Mr.  A. 
F.  Craig  of  Palisey,  Scotland,  who  supplies  the  complete  plant  for  preparing 
palm  oil.  This  process  is  called  the  "  Caledonian  dry  process  "  (the  fruit  is 
neither  stoved  nor  boiled  in  water  before  expressing  the  oil ;  as  the  oil  is 
never  in  contact  with  water,  no  glycerine  is  lost,  even  if  there  is  deve- 
lopment of  fatty  acids  and  production  of  gfycerine  in  the  case  of  over- 
ripe fruit).  The  Craig  dry  pulpers  treat  250  kg.  of  fruit  per  hour.  The 
Craig  plant  includes  :  —  hydraulic  presses  for  pressing  the  pulp  in  the 
cold ;  a  special  drier  for  drying  the  fruit  in  the  wet  season  and  also  the  nuts 
to  facilitate  the  separation  of  the  kernels  and  shells  ;  a  centrifugal  crusher 
combined  with  an  oscillating  separator  which  separates  the  kernels  from 
the  broken  shells  in  the  dry  state.  The  author  mentions  the  following 
firms  as  dealing  with  depulping  plant.  —  A.  OliER,  of  Argenteuil,  France 
(2  models,  one  of  25  H.  P.  and  one  of  12  H.  P  ;  without  the  boiler  and  ma- 
chine, plant  to  treat  5  metric  tons  of  fruit  in  10  hours  had  a  pre-war  price 
of  25000  francs,  and  that  for  treating  10  metric  tons  37000  francs); 
Louis  J  ABARRE.of  Mara  tiles  (no  details  given  as  to  the  depulping  machine, 
and,  in  the  estimate  for  complete  installations,  the  crusher  is  not  men- 
tioned; the  pre-war  prices  w<  re  28  000  fr,  for  machinery  treating  2%metric 
tons  in  to  hours,  and  37000  fr.  for  treating  5  metric  tons;  the  latter 
planl   requires  from  25  to  30    II.  P.);   Messrs.    3I.wi.ovk.    Au.iot  &  Co., 
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of  Nottingham,  also  make  a  depulper  about  which    the   author  has  no 
information. 

The  author  quotes  the  text  of  a  patent  (May,  1914)  machine  for  depulp- 
ing  invented  by  Mr.  W.  E.  J.  Trevor  which  is  used  by  the  Pericarp  Syn- 
dicate of  the  Ivory  Coast. 

Breakers.  —  The  best  results  appear  to  have  been  given  by  breakers 
using  centrifugal  force,  but  they  have  to  run  at  a  very  even  speed,  which 
is  difficult  to  obtain  in  Africa.  When  the  breaker  runs  too  quickly,  the 
kernels  are  broken  as  well  as  the  shells  ;  when  it  runs  too  slowly,  a  large 
proportion  of  nuts  escape  being  broken.  The  author  gives  descriptions 
with  figures  of  the  following  breakers  :  —  MaakE,  of  Berlin  ;  Miller 
Bros.,  of  Liverpool;  Poisson  (France)  ;  Johnston  (Liverpool);  Downie 
Crelin  (made  by  Miller  Bros,  of  Liverpool)  ;  Drews  ;  Hind  &  Lund 
(Preston)  ;  Dyer  and  Innes-Ward  ;  Craig  and  Co.  (Paisley,  Scotland). 

After  breaking,  the  broken  shells  must  be  separated,  which  can  be 
done  either  by  hand,  or  by  using  a  salt  bath  of  suitable  density,  in  which 
the  kernels  float  and  the  shells  sink  to  the  bottom.  With  this  method 
the  kernels  have  to  be  washed  and  dried,  without  counting  the  cost  of 
the  salt.  The  various  oscillating  and  rotary  sieves  that  have  been  invented 
do  not  do  away  with  the  need  for  the  salt  bath. 

Au  ingenious  machine  was  patented  in  1914  (British  patent  No.  24249) 
by  Messrs.  Smith,  Mather  and  Platt  for  carrying  out  the  separation ;  the 
author  gives  two  figures  of  this  machine. 

Besides  describing  the  machinery  for  dealing  with  palm  kernels  the 
author  includes  M.  Annet's  report  on  the  industrial  extraction  of  palm  oil 
in  the  Cameroons.  This  report  describes :  —  1)  the  management  of  the  Make, 
factory,  built  bu  the  side  of  the  North-Cameroon  railway  at  the  twelfth 
kilometre  on  a  river  with  a  steady  flow  ;  it  consist  of  3  buildings :  the 
power  house,  with  two  steam  engines,  one  of  175  H.P.,  and  one  of  75  H.P. ; 
the  oil  works,  a  large,  3-story,  reinforced-concrete  building,  with  all  the 
machinery  needed  for  extracting  the  oil ;  and  a  large  storehouse  ;  the  cost 
of  the  buildings  was  250  000  francs  and  the  machinery  cost  300  000  francs  ; 
2)  the  treatment  of  the  fruit;  the  clusters  are  dealt  with  by  hand  in  the  works, 
then  beaten,  after  which  they  are  sorted  to  separate  the  fruit ;  the  fruits 
are  carried  to  the  third  floor  by  an  elevator  and  distributed  mechanically 
in  special  vats  furnished  with  steam  coils,  where  they  are  cooked.  They  nexl 
pass  automatically  to  hydraulic  presses  placed  on  the  floor  below;  the-  oil 
extracted  flows  into  decantation  tanks  placed  lower  down,  where  it  under- 
goes a  first  purification  with  steam;  it  now  passes  to  the  bottom  floor 
where  it  is  receives  a  final  purification  and  filtration.  The  pressed  fruits  are 
deposited  in  octagonal  drums,  where  the  palm  nuts  are  freed  from  tlur 
fibres  ;  they  are  cooked  again,  then  submitted  to  heavy  pressure  ;  the  cake 
obtained  is  taken  to  the  furnace  where  it  is  mixed  with  fuel.  The  pain: 
nuts  are  placed  for  several  days  in  a  current  of  warm  air  which  is  suf- 
ficiently hot  to  dry  them  and  prevent  the  kernel  from  sticking  to  the  she! 
they  then  pass  through  the  Haake  breaker.  The  unbroken  nuts  are 
parated  from  the  broken  ones  and  sent  through  the  breaker  again;  I 
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broken  nuts  pass  into  a  salt  bath  ;  the  kernels  float  and  are  removed,  dried, 
and  placed  in  sacks  ;  3)  the  yield  ;  100  kg  of  fresh  fruits  yield  from  16  to 
18.5  kg.  of  palm  oil,  from  16  to  20  kg.  of  kernels,  about  20  kg.  of  fibre  and 
about  40  kg.  of  shells.  The  kernels  are  treated  industrially  in  Europe 
only  ;  they  contain  40  %  of  oil ;  the  remaining  60  %  is  used  as  a  cattle  cake 
or  as  a  fertiliser  ;  4)  methods  of  supply  ;  products  of  the  plantations  and 
products  bought  on  the  spot ;  5)  the  staff  :  1  director,  3  accountants  or 
clerks  ;  3  engineers  ;  4  works  overlookers  ;  3  plantation  overlookers,  8  se- 
parate officials  in  the  stores,  with  a  total  of  22  Europeans ;  the  native  la- 
boar  consists  of  400  workmen  in  the  factory,  100  labourers  in  the  store- 
houses and  about  3  500  labourers  spread  about  the  different  plantations. 

II.  —  The  Governor,  M.  I,.  Tourneau.  publishes  the  translation  of 
a  report  by  Dr.  FickendEy  in  the  Journal  Officiel  of  the  Occupied  Terri- 
tories of  the  Former  Cameroons.  The  conclusion  reached  in  this  report 
is  that  the  problem  of  the  mechanical  treatment  of  oil-palm  fruits  can  be 
considered  as  resolved,  but  every  attempt  must  be  made  to  improve  the 
process  and  lower  its  cost,  while  increasing  the  yield  and  quahty  of  the 
product. 

In  his  report,  Dr.  Fickendey  deals  with  :  —the  storage  of  the  clus- 
ters ;  the  separation  of  the  fruit  from  the  clusters  ;  the  cleaning  of  the  se- 
parated fruit ;  the  treatment  with  heat  to  destroy  the  enzymes  that  decom- 
pose the  fatty  matter  (to  do  this  the  fresh  fruit  is  placed  in  a  steam-jacketed 
cooker  provided  with  stirrers  ;  the  fresh  fruit  treated  in  this  way  has 
a  tatty  acid  content  of  7.8  %,  while  fiuit  that  is 'first  steamed  and  fruit  that 
is  boiled  first  have  a  fatty  acid  content  ot  4.9  and  4.1  %) ;  the  mechanical 
separation  of  fruit  from  pulp  (which  should  be  done  after  the  first  press- 
ing ;  this  separation  of  the  pulp  is  carried  out  pei  fectly  by  the  peeling 
machine  of  the  Gruson  works  at  Mokundange)  ;  the  first  pressing  (with 
a  fixed -body  hydraulic  press)  ;  the  separation  of  the  pulp  from  the  fibrous 
mass  (Krupps'  rotary  drum  has  given  good  results,  but,  at  Agou,  there  is 
a  machine  which  works  continuously,  while  the  Krupp  machine  works  in- 
termittently ;  this  machine  might  be  improved  and  would  then  prove  a 
serious  competitor  with  the  Krupp  drum);  the  drying  of  the  nuts;  the  break- 
ing of  the  nuts  (the  HaakE  breaker  does  its  work  well,  but  the-  Mokun- 
dange factory  owns  a  machine  built  on  different  fines,  which  gives  excel- 
lent results) ;  the  separation  of  the  kernels  from  the  shell ;  the  second  press- 
ing of  fibrous  mass  ;  the  refining  of  the  oil  ;  the  decolourising  or  blanching 
of  the  oil ;  the  Agou  method  described  concisely  above  ;  the  yield  (in  the 
Cameroon  factories  about  12  %  of  kernel  and  15  %  of  oil  are  obtained  ; 
the  Awewe  factory,  on  the  contrary,  gets  a  yield  of  about  17  %  of  oil  and 
17  %  of  kernels)  ;  the  cost  price  (in  Togoland,  they  reckon  25  marks  as 
the  cost  of  preparing  a  metric  ton  of  fruit  separated  from  the  clusters; 
the  same  figure  is  arrived  at  in  the  Cameroons. 

350  -  Motors  for  the  Fixed  Farm  Machinery. -- R'»t. it  *..,  in  La  V      1  R 

Year  VIII,  tfo.  (.9,  pp.  ^7-412  -(-  6  Pig.  Paris,  D    embfi 

After  having  considered  the  advantages  of  motors,  the  author  studies 
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the  various  types  of  engine  used  to  drive  the  different  machines  that  do 
the  indoor  work  of  the  farm.  From  technical  and  economic  considerations 
the  internal-combustion  engine,  whether  using  petrol  or  benzol,  is  the  m 
important  in  many  cases,  as  it  can  be  so  easily  installed,  occupies  so  little 
space,  on  a  bed,  bracket  or  trolley  (in  this  case  it  can  be  moved  to  the  appa 
ratus  or  the  transmission  system  that  requires  to  be  driven),  easy  starting, 
requires  little  attention,  etc.  For  the  dairy  industry,  the  engine  should  be 
placed  in  a  separate  room,  and  the  place  where  the  transmission  passes 
through  the  wall  between  engine  room  and  dairy  should  be  fitted  with  a 
wooden  casing  to  prevent  injurious  gases  passing  into  the  dairy.  As  indoor 
farm  machinery  runs  at  a  retatively,  slow  speed,  an  engine  with  a  small  an- 
gular speed  should  be  chosen.  If  quick-running  engines  are  used,  reduction 
transmission  should  be  put  in  to  reduce  the  speed.  Great  speed  means 
rapid  wear,  thus  reducing  the  life  of  the  engine  and  increasing  the  consump- 
tion after  a  certain  time.  Delicate  machinery  like  separators  should  be 
started  by  hand  if  possible  or,  if  not,  by  means  of  the  usual  device  that 
allows  the  belt  to  slip  partially  on  the  pulley.  When  the  engine  is  mounted 
on  a  trolley,  it  can  be  easily  moved  about  if  the  machines  are  not  con- 
veniently near  together.  But  if  there  are  many  machines  at  some  dis- 
tance apart,  and  which  have  to  run  at  the  same  time  it  would  not  pay  to 
get  a  number  of  engines  and,  in  this  case,  a  steam  engine  or  an  internal- 
combustion  engine  (especially  those  running  on  "  poor  "  gas)  should  drive 
one  or  more  electro-generators,  to  supply  current  to  electromotors  driving  the 
machines  in  the  daily,  cider  room,  wine  storeroom,  etc.  As  regards  this, 
theauthoi  suggests  that,  if  a  5-6  HP.  internal-combustion  engine  is  already 
available,  the  procedure  to  be  followed  could  be  like  that  indicated  by  M. 
Iy.  Martin  at  the  ''  Academie  d'Agricrlture  "  when  he  communicated  the 
results  of  trials  with  a  6.75  HP.  shunt  generator  running  at  1  600  revolu- 
tions and  a  1.25  H.P.  shunt  dynamo,  with  a  speed  reducing-gear  mounted 
on  a  trolley  or  handeart  giving  a  speed  of  185  revolutions  per  minute  at 
the  counter-shaft ;  these  results  were  as  follows  :  —  strawcutter  :  power 
required  1.6  HP.  ;  average  strength  of  current  lequired,  12  amperes  ; 
cost  per  hour  :  57  centimes,  with  current  at  40  centimes  the  kilowatt  — 
root-chopper  :  1.3  HP.,  10  amperes,  48  centimes  —  root-washer  :  0.5  PIP., 
4  amperes,  19  centimes  —  fertiliser  crusher:  1.3  HP.,  10  amperes,  48 
centimes  —  cake-crusher  :  0.6  HP.,  5  amperes,  24  centimes  —  grain  cru- 
sher :  0.4  HP.,  3  amperes,  14  centimes  —  winnower  :  0.6  HP,  5  ainper<  s, 
24  centimes.  Very  convenient  electro-generating  sets  can  be  bought  in 
which  the  internal-combustion  engine  is  placed  with  the  generator.  Gi- 
ven its  advantages  the  electric  motor  is  quite  indicated  if  an  electricity 
company  supplies  the  farm  with  current ;  it  is  also  advisable  if  water 
power  is  available. 

The  "poor"  gas  engine  is  the  most  economical  internal-combustion 
engine,  but,  like  the  steam  engine,  it  takes  some  time  to  start  it  ;  it  is  most 
suitable  and  especially  economical  in  those  places  where  it  lias  to  run  con- 
tinuously. 

The  author  next  deals  with  the  power  of  the  motor  and  he  advises  the 
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would-be  buyer  to  visit  a  farm  plant  so  as  to  see  what  power  is  actually 
required  before  buying.  Generally  speaking  an  average  butter-making, 
dairy  requires  from  3  to  4  HP.  A  separator  taking  3  000  litres  per  hour 
requires  1.5  HP.  ;  one  of  4000  litres,  2.5  HP.;  large  butter  workers,  1-4 
HP.  Some  small  freezing  machines  can  be  run  with  1-4  HP.  electric 
motors.  Four  HP.  are  required  for  a  food-mixing  room,  including  a  mill, 
crusher,  furze  crusher,  root-pulper,  fresb/bone  cracker.  If  an  electric 
motor  is  used,  the  transmission  must  be  doubled  as  the  various 
machines  run  at  very  different  speeds. 

The  author  gives  figures  which  he  has  checked  on  various  farms 
showing  the  electric  current  measured  at  the  generator  required  for  various 
machines,  such  as  the  Protte  thresher,  root-choppers,  straw-choppers,  etc. 

Various  installations  set  up  in  differents  parts  of  France  representing 
the  different  types  of  farming  and  using  different  types  of  engines  for  driving 
the  indoor  farm  machinery  are  described,  plans  being  given  as  illustra- 
tions of  the  various  types. 

360  -  Protection  against  Fire  on  the  Farm.  —  Michotte,  F.,  in  the  Comptes  rendus  de 

Seances  del' Academic  d' Agriculture  de  Ft  a  nee,  Vol.  IV,  No.  37,  pp.  102  2-10 17.  Paris,  No 
vember  27,  191 8. 

Information  on  preventive  meausres  against  fire  and  the  organisation 
of  fire-fighting  in  villages. 

The  first  measure  that  should  be  taken  in  any  place  is  to  build,  fire- 
proof buildings.  For  instance  wooden  buildings  should  be  given  a  coating 
of  plaster  and  not  treated  with  fire-proofing  substances,  which  is  a  useless 
procedure. 

No  fire-extinguishers  of  any  kind  are  of  any  value;  the}-  have  never 
extinguished  anything,  according  to  the  author,  who  thinks  their  sale, 
like  that  of  fire  grenades,  should  be  prohibited.  The  carbonic  acid  contained 
in  the  water  in  the  extinguisher  has  no  action  whatever.  If  it  could 
extinguish  a  fire,  no  fire  would  be  possible,  as  any  burning  bod}^  gives  off 
torrents  of  carbonic  acid  ;  thus,  1  kg.  of  binning  wood  gives  off  nearly  3 
cubic  metres  of  carbonic  acid  gas.  The  same  applies  to  devices  using  tetra- 
chloride of  carbon  (which  only  extinguishes  burning  oils  and  paraffin  in 
faked  experiments,  like  the  previous  ones)  and  extinguishing  powders. 

Instead  of  having  recourse  to.fire-cxtiuguishers,  cither  a  hand  or  mo- 
tor 1  >ump  (every  farm  ought  to  have  one  at  least)  should  be  used  ;  then,  all 
that  is  necessaty  is  to  put  a  special  connection  on  the  high-pressure  main 
and  have  a  canvas  hose  sufficiently  long  to  reach  the  different  parts  of 
the  farm  buildings. 

61  -  The  Future  for  Agricultural  Machinery  in  Syria.  —  The  1  n°ineer,  vbl.CXXVT, 
No     ,       .  i.  ;o,  Lond  m,  N  vemb  r  .?  \  1  1 

A  study  made  by  the  late  special  British  Commissioner  in  the  Near 
Easl  on  the  importance  and  kind  of  markets  thai  night  be  available  for 
British  trade  in  Syria. 

The  agriculture  of  this  country  mighl  become  very  prosperous,  but 
considerable  irrigation  schemes  need  to  be  carried  out  in  older  to  provide 
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against  the  frequent  droughts.  Shortly  before  the  war  the  Turkish  Go- 
vernment had  projected  a  vast  irrigation  scheme  that  was  to  be  carried 
ont  by  an  English  company  at  a  cost  of  18  to  20  millions  sterling.  Though 
the  late  Government  was  not  in  a  condition  to  complete  such  an  under- 
taking for  financial  reasons,  now  the  project  could  be  carried  out,  it  not 
completeV,  at  any  rate  partially. 

Only  a  very  small  proportion  of  the  cultivable  area  of  Syria  has  been 
turned  over  by  the  plough.  The  great  plains  of  the  districts  of  Aleppo, 
Damascus,  Hama,  Horns  and  Hauran,  like  the  more  southerly  regions 
going  as  far  as  Gaza,  are  hardly  cultivated  at  all  and,  in  those  places 
where  agriculture  is  carried  on,  it  is  still  by  means  of  the  most  primitive 
methods.  Modern  agricultural  machinery  is  unknown  and  the  Syrian  far- 
mer depends  on  the  rainfall  to  supph  his  crops  with  the  necessary  mois- 
ture. The  Gouvernment  attempted  to  spread  the  use  of  agricultural  ma- 
chinery by  establishing  show-rooms  containing  all  kinds  of  farm  machinery, 
and  open  to  the  inspection  of  those  interested,  in  the  chief  agricultural 
centres  of  the  Ottoman  Empire,  including  Horns,  Aleppo,  Damascus  and 
Beyrut.  The  machinery  shown  was  all  of  either  American  or  German 
make.  The  German  ploughs  were  made  either  by  Eckart  or  Rudolph 
Sack,  they  weighed  from  35  to  96  kg.,  and  the  prices  varied  from  1  to  3 
pounds  of  Turkish  money  (1  Turkish  pound— 22.784  francs,  at  par).  In- 
teresting notes  are  given  on  the  various  local  ploughs  in  use.  To  satisfy 
.the  Syrian  farmer  it  will  be  necessary  to  introduce  ploughs  resembling  the 
native  ones,  which  are  cheap  and  easily  made.  Information  is  given  as 
to  hand  pumps  for  domestic  use  and  motor-driven  centrifugal  pumps 
for  irrigation. 

363  -  Review  of  Patents. —  Canada  —  Denmark  —  New  Zealand —  Switzerland  — 
United  Kingdom —  United  States:  Sources,  see  Review,  Jan.  1919,  No.  104. 

Tillage  Machines  and  Implements.  —  Canada:  186572  Harrow 
mechanism. 

Denmark :  23808  Combined  harrow  and  leveller. 

Switzerland :  80175  Motor  plough. 

United  Kingdom  :  119930  Plough. 

United  States  :  1280206  Plough  scraper ;  1280271  Plough  attachment  ; 
1280361  Rotary  harrow;  1280793-1281339-1283650  Ploughs ;  1280894 
1281358-1285089-1285514  Harrows  ;  1 281283  Detachable  plough  point ; 
1281324  Disc  harrow  ;  1281546  Agricultural  machine  ;  1281676  Harrow 
attachment  for  plough;  1281910  Land  levelling  machine;  1282377-128299 
Motor  ploughs  ;  1282817  Cultivator  ;  1284089  Device  for  the  vertical  ad- 
justment of  the  frame  of  a  motor  plough  relatively  to  the  steering  wheel  ; 
1284675  Engine  gang  plough  ;  1285171  Plough  for  tractor. 

Drainage  and  Irrigation.  —  United  States  :  1280480  Tree  irrigator  ; 
1280518-1280701-1284318-1284447  Ditching  machines. 

Manures  and  Manure  Distributors.  —  Denmark  :  23729  Self  dis- 
charging manure  trailer. 

New  Zealand:  40474  Manure  and  seed  distributor. 
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United  Kingdom  :  1 19956  Manure  and  seed  distributor.    • 

United  States  :  1280674-1282946-1282947  Straw  spreaders  ;  1281363 
Process  of  making  calcium  cyanamide  and  by-products  from  phosphate 
rock  ;  1281449-1283183  Fertiliser  spreaders  ;  1282854  Manure  spreader  ; 
1284131  Fertiliser  attachment  for  agricultural  implements  ;  1284667  Manure 
loader. 

Drills  and  Seeding  Machines.  —  Canada  :  186067  Hand  seeder. 

Denmark  :  23778  Grain  feed  regulating  device  for  various  agricultural 
machines  ;  23872  Machine  for  planting  seedlings  and  potatoes. 

New  Zealand :  40474  Manure  and  seed  distributor. 

United  Kingdom  :  119956  Manure  and  seed  distributor  ;  120129  Po- 
tato planter. 

United  States  :  1280468-1282124-1282126-1282798-1284290.  Seed  plan- 
ters ;  1280546  Seed  hopper  ;  1281325-1284589  Grain  drills  ;  1282648  Seed 
planting  mechanism  ;  1283892-1285327  Potato  planters  ;  1284626  Means 
for  attaching  discs  to  planters. 

Various  Cultural  Operations.  —  United  States  :  1280353-1280545- 
1280610-1283132-1283974-1284617-1285551  Cultivators ;  1281235  Culti- 
vator attachment ;  1281963  Foot  pressure  distributor  for  two-row  cultiva- 
tor ;  1282677  Tree  protector  ;  1282776-1284075  Cotton  chappers  ;  1283664 
Cotton  and  sugar  beet  chopper  ;  1284011  Expanding  hoe  ;  1284208  Culti- 
vator shield. 

Control  of  Diseases  and  Pests  of  Plants.  —  Canada :  185968 
Animal  trap. 

Switzerland  :  80063  Small  butterfly  destro)-er  ;  80064  Insect  trap ; 
80178  Caterpillar  trap. 

United  States :  1280231-1283811  Quack  grass  diggers  ;  1282277  Im- 
plement  for   destroying   insects  ;    1282697   Powder   dusting    machine ; 
1283053  Insect  trap  ;  1284698  Boll  weevil  exterminator. 

Reapers,  Mowers  and  Other  Harvesting  Machines.  —  Canada  : 
1 85903  Dawn  mower. 

Denmark  :  23752  Binder  sheaf  counter ;  23922  Grain  saving  attach- 
ment for  binder. 

Switzerland :  80060  Mower. 

United  Slates  :  1280378  Fodder  shocker  ;  1280671  Kafir  corn  header  ; 
1280686  Maize  stalk  cutter  and  loader  ;  1280842  Cow  pea  harvester ; 
1280985  Mower  dump  seed  pan  ;  1281002  Grass  receiving  attachment  for 
mowers;  1281081-1283541  Maize  husking  machines;  1281IH  Attachment 
for  mowing  machine  ;  1281133-1283816  Hay  rakes  ;  1281464-1283203  Bun- 
dle carriers  for  binders  ;  1281477  Hay  sweep  ;  12815S2  Harvesting  and 
threshing  machine  ;  1282031-1285005  Maize  harvesters  ;  1282045  Machine 
for  harvesting  grain  ;  1282308-1282545-1282883  Grain  shockers  ;  1282  \22 
Combined  harvester  with  straw  spreader;  1282973  Pea  picker;  12S32J7 
Cotton  picker  ;  1283325  Grass  catcher  for  lawn  mower  ;  E283  (.14  Scythe  ; 
1283474-1283674  Side  delivery    hay  rakes  ;   1283475  Rotary  hay  rake 
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1283721  Two  row  maize  harvester  ;  1283807  Sickle  bar  for  cutting  pepper- 
mint ;  1284567  Portable  detachable  tongue  for  harvester  ;  1284737  Bean 
harvester  ;  1285090  Maize  cutter  ,  1285166  Butter  for  grain  binder. 

Machines  for  Rifting  Root  Crops.  -  -  Canada  :  185956  Plant  dig- 
ger ;  186208  Harvester  for  roots. 

Denmark  :  23779-23894  Turnip  digger. 

United  States :  1280156-1282313  Beet  toppers ;  1280207-1281066- 
1283641-1283810-1284449  Beet  harvesters;  1281509  Potato  digging  ma- 
chine ;  1282205  Beet  conveying  mechanism  for  beet  harvester  ;  1282462- 
1282657-1285529  Beet  harvesters  and  toppers. 

Threshing  and  Winnowing  Machines.  —  Canada  :  185945  Screen 
for  grain  ;  186332  Grain  elevator. 

Denmark  :  23744  Device  for  threshing  machine  ;  23777  Device  for 
fixing  the  sieve  to  a  winnowing  machine  ;  23839  Sieve  device,  for  thresh- 
ing machines. 

United  States  :  1280446-1280600  Seed  separators  ;  1281082  Machine 
for  removing  butt  ends  of  ears  of  maize ;  1281582  Harvesting  and  threshing 
machine  ;  1282422  Combined  harvester  with  straw  spreader ;  1284246 
Flax  thresher. 

Machines  and  Implements  for  the  Preparation  and  Storage  of 
Grain,  Fodder,  etc.  — Canada  :  185930  Grain  pickling  apparatus  ;  185965 
Sheaf  loader  ;  186330  Straw  stacker  ;    186685  Hay  compressing  machine. 

Switzerland :  80176  Berry  press. 

United  States  :  1280211  Feeder  for  ensilage  cutter  ;  1281598  Hay  cut- 
ter ;  1282312  Peanut  blanching  machine;  12834944  Hay  loader;  1283498 
Hay  or  grain  carrier  and  elevator  ;  1283512  Process  for  reclaiming  seed  ; 
1283796  Hay  spreader  for  barns  ; 

Forestry.  —  United  States  :  1280356-1280951-1281033-1284812  Stump 
pullers. 

Steering  and  Traction  of  Agricuettjrae  Machinery.  —  Canada  : 
186263  Tractor. 

Denmark  :  23861  Windmill  generating  electricity. 

New  Zealand  :  40561  Windmill. 

United  Kingdom  :  120217-120331  Couplings  for  motor  tractor. 

United  States :  1280880-1280962-1282329-1282667-1283725-1284577- 
1285472  Tractors;  1281049  Tractor  trailor  coupling;  I28i232-i_'8j(»74- 
1283215-1284097-1284385  Tractor  wheels  ;  1282119  Motor  driven  plough 
traction  wheel ;  1282327  Tractor  truck  mechanism  (self  laying  track  type)  ; 
1282328  Traction  engine  frame  ;  1282334  Motor  control  gear  of  motor  trac- 
tor ;  1282683  Tractor  device  ;  1282827  Flexible  tractor  track  ami  operative 
wheel  therefor ;  1282894  Automobile  power  transmitting  appa  rat  us  ;  1  2831  (83 
Motor  propelled  tractor  ,-1283129  Windmill  or  wind  motor  ;  1283199  Water 
power  apparatus  for  use  in  connection  with  water  falls  ;  128399  1  <  ruide  de- 
vice for  traction  engine;  1285342-1285343  Tractor  attachments  for  au 
mobiles. 
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Feeding  and  Housing  Ljvestock.  —  Canada :  186528  vStanchion 
support. 

Switzerland :  80061  Feeding  crib  with  movable  rack. 

United  States  :  1 282758-1285440  Cattle  stanchions  ;  1 283301  Watering 
device  for  cattle  ;  1283503  Stock  feeding  apparatus  ;  1283567  Horse  shoe  ; 
12X4355  Animal  releasing  device. 

Pouetry  Farming.  —  United  States  :  1280588  Device  for  making  hens 
lay ;  1282440  Incubator. 

Industries  Depending  on  Peant  Products.  —  Canada :  186385 
Flour  mill. 

New  Zealand :  39137  Drier  for  casein. 

Switzerland  :  80092  Flour  mill. 

United  States :  1281090-1282069  Fruit  grading  machines  ;  12S1502 
Vegetable  cutter  and  slicer  ;  1282312  Peanut  blanching  machine  ;  1282789- 
1282791-1282792  Machines  for  cutting  green  maize  from  the  cob  ;  1282790 
Knife  structure  for  removing  green  maize  from  the  cob  ;  1283949  Fruit 
conveyor  ;  1284627  Sugar  cane  mill ;  1284628  Vegetable  curing  plant  ; 
1284852  Peament  shelling  machine  ;  1285560  Gravity  fruit  separator. 

Dairying.  —  New  Zealand:  39252-40142  Milking  machines;  40135 
Cream  can. 

Switzerland  :  80228  House  churn  ;  83229  Churn. 

United  States  :  1280294  Milk  or  cream  cooler  ;  1283343  Centrifugal 
separator  ;  1 284914  Cream  regulating  screw  for  centrifugal  separator  ; 
1285079  Teat  cup  for  milking  apparatus  ;  1285338  Teat  cup  claw. 

Farm  Buildings  and  Equipment.  —  United  States:  12S1201  Silo  ; 
1282605  Silo  door  mounting  ;  1284699  Silo  scaffold. 

Various.  —  Cabada  :  185990  Pump  mechanism. 

United  Kingdom  :  120060  Centrifugal  pump. 

United  States  :  1280781  Kelp  harvester. 

RURAL  F.CONOMICS. 

363  -  Comparative  Data  on  the  Cost  of  Production  of  Olives  in  1913  and  1918,  in 

Apulia,  Italy.  — Maury,  in   the  Bo  <    SocielA  m  ■/<   h  Ot  vicoltt 

v    if  XV   No.  n-12    on.  172-173.  Rom".  Novemb  1   December,  1  cur 8. 

.  Maury,  a  Deputy  to  the  Italian  Parliament  and  Vice-Presid<  at 
of  the  "  Societa  nazionale  degli  Olivicoltori  "  (National  Society  of  Olive- 
growers),  gives  the  following  data  on  the  cost  of  production  of  olives  in 
Apulia  :  — 

Price  oj  oli\  e  oil : 

In  i'ii    :  Offi  e  of  oil  fore:  1 60  lires  per  quintal 

In  1 91 8  :  Price  of  oil  fixed  ty    cale      [  50  lires  per  quintal 
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Cost  of  production  of  olives. 


Wages  and  other  expenses 


Price  in  1913,        Price  in  1918, 
in    lircs  in  lira 


Regions  of  Apulia  where  olive-growing  predominates :  — 


Men  pruning  the  trees per  day 

Women  gathering  the  olives  ...»  » 
Boys  of  12-14  years  gathering  the 

olives »  » 

Men  loading  olives  on  carts  ...»  * 

1 -horse  cart »  » 

2-horse  cart >  » 

Copper     sulphate     for       spraying 

against  Cycloconi um  (1)    .   .    .    .per  100  kg 


4  —  5 
1.25 — 1.50 

1  —  1,25 

3  —  4 
10 —  12 

12 —  15 
55 


40- 
20 


•55 
30 


20  —  25 

3°  — 45 
150 —  180 
300  —  400 

350 


Regions  of  Apulia  where  olive  grawing  is  less  predominant. 


Men  pruning per  day 

Women  gathering »       » 

Boys  gathering »       » 

Men  loading  the  olives »       » 

1  horse  cart »       » 

2-h  >rse  cart »       » 


4- 

—  5 

1-25- 

—  1.50 

I  ■ 

—  J-25 

3 

—  4 

10- 

—  12 

12- 

—  15 

18- 
io- 


24 

15 

8—12 

18  —24 

IOO —  120 

200  —  250 


Increase, 

0/ 
/o 


I  050  % 

1  8lO 

2  (  OO 
I  070 
I  500 
2590 

636 


406  % 

909 

808 

600 
I  OOO 
I  660 


(1)   Cycloconium    oleaginum  Cast.  =  olive  leaf  spot.  See  R.,  May  1917,   No.  438  [Ed.) 
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364  -  Oil  extracted  from  Oat  Grains.  —  Van  kampen-,  g.  b.,  in  oiien  en  Vetten,  Year  u  [, 

No.  27,  pp.  203-204.  Amsterdam,  January,  iqh). 

On  account  of  the  lack  of  fats  of  recent  years,  several  attempts  have 
been  made  to  extract  them  from  sources  hitherto  unutilised  in  the  oil  in- 
dustry. Thus,  for  example,  Dubowitz  tried  to  extract  the  oil  from  oat  grains. 

While  rye,  wheat  and  barley  only  contain  2  %  of  fat,  oats  contain  re- 
latively much  more  :  according  to  Kellner,  4.8  %,  according  to  Weii- 
M^R,  5-3  %,  and,  in  certain  varieties,  up  to  7  %.  Oats  resemble  maize 
in  this  respect. 

The  oil  is  extracted  from  the  decorticated  grain  by  means  of  benzi 
which  is  afterwards  removed  by  passing  steam  through.     In  the  first  at- 
tempts, the  oil  was  obtained  in  the  state  of  a  greenish  emulsion,  due  | 
bably  to  the  presence  of  starch  ;  to  separate  the  oil,  sulphuric  acid  was  add- 
ed to  the  oil  and  steam  passed  through.  Later  on,   the  emulsification   1  t 
the  oil  was  avoided  by  using  a  filter. 

The  physical  constants  of  the  oil  are  as  follows  :  -  Specific  weighl 
at  150  C,  0.911  ;  Acid  index,  62.1  ;  Saponification  index,  180.1  :  [odine 
index,  91.7 

The  calculation  of  the  yield  has  shown  tint  th-  value  of  the  "il  will 
cover  the  cost  of  buying  and  extraction. 

[SCS-SMj 


342  INDUSTRIES   DEPENDING  ^  ON  PLANT   PRODUCTS 

365  -  The  Use  of  Soya  Oil  in  the  Manufacture  of  Paints.  —  VExportateur  frangais, 

No.  87,  ]).  39.  Paris,  Much  ;8,  1918.  Quoted  in  the  Bulletin  economiquc  de  I'Indochine, 
Year  XXI,New  Series,  No.  T32,  pp.  992-903.  'im<  I-Halphong,  September-O.ctober,  101S. 
According  to  experiments  by  the  National  Association  of  paint  manu- 
facturers of  the  United  States,  the  oil  extracted  from  soya  beans  gives  bet- 
ter results  than  any  other  vegetable  oil  as  a  substitute  for  linseed  oil  in  the 
manufacture  of  paints. 

366  -  On  the  Manufacture  of  Neutral  Palm  Oil.  —  i,indet  (Regarding  a  recent  paper  by 
M.  P.  Amman'n'),  in  the  Comptes  rendus  des  Seances  deVAc  idemie  d' Agriculture  de  France, 
Vol.  V,  N  .  5,  pp.  158-159.  Pari-,  February,  ■>,  1919 

M.  IyiNDET  (Professor  at  the  "  Institut  national  agronomique  "  of 
France)  gives  an  account  of  the  paper  that  M.  Paul  Ammann  ("  Directeur 
du  Service  "  of  the  Laboratories  of  the  "  Jardin  Colonial",  at  Nogent), 
just  returned  from  a  mission  to  the  Ivory  Coast,  has  published  under 
*he  title  "  Recherches  sur  la  fabrication  de  I'huile  dc  falme  neutre  "  (Re- 
searches on  the  manufacture  of  neutral  palm  oil).  The  author  has  published 
interesting  facts  relating  to  the  neutral  oils  contained  in  the  fruits  of  the 
oil-palm  {Elaeis  giiinecnsis) . 

It  is  well  known  that  palm  oils  have  always  a  marked  rancidity,  which 
is  shown  by  a  high  acidity  and  a  disagreeable  odour.  This  rancidity  is  due 
to  the  fats  being  split  up  by  the  enzymes  of  the  pkmt  tissues  during  the 
development  of  the  over  ripeness  to  which  the  fruit  is  allowed  to  arrive  so 
that  it  can  be  easily  detached  from  the  peduncles,  and  during  the  time  the 
fruit  stays  in  pits  or  vats  so  that  it  will  yield  the  oil  more  easily  on  cooking. 

The  author  of  the  above-mentioned  work  shows  that  the  fruit  should 
be  detached  from  the  stalks  before  becoming  completely  ripe  and  boiled 
at  once  in  water.  In  this  way  oils  can  be  obtained  whose  acidity  is  not 
over  0.2  %,  instead  of  the  14  or  15  %  that  is  not  uncommonly  found.  Such 
neutral  oils  are  quite  suitable  for  human  food. 

367  -  "  Cay-Sen"  Oil.  —  See  No.  318  of  this  Review. 

368  -  Processof  Messrs.  Maude  and  Crosse  for  Obtaining  a  Plantation  Rubber  of  "stan- 
dard Quality  Comparable  to  that  of  Para.  —  barrowcliff,  v.  1.  c,  in  the  journal 
of  the  Society  of  Chemical  Industry,  Vol.  NXXVIT,  No.  6,  pp.  9s  T  98  T. I/mclon,  March  30, 
191 8.  Abstract  in  the  Bulh  .  Year  XXI,  N.  S.  No.  132,  pp.  993- 
901   HnnoI-Hj'Tphong,  September-Oct<  bcr,  1918. 

Although  the  quality  of  plantation  rubber  is  often  superior  to  that 
of  Para  and  suffers  less  loss  in  washing  and  drying,  a  value  of  33  %  more 
in  pure  rubber  is  paid  for  Brazilian  rubber.  This  preference  can  only  be 
due  to  the  regularity  in  the  quality  and  cleanliness  of  Para  which  facili- 
tates industrial  operations,  especially  vulcanisation,  which  can  always 
be  carried  out  under  the  same  conditions.  The  differences  in  the  quality 
of  plantation  rubber  occur,  not  only  in  products  of  different  origin,  but 
in  those  of  the  same  origin,  oJ  the  same  plantation,  even  when  the  coa- 
gulation process  has  been  quite  uniform. 

These  differeno  s  are  due  to: — the  different  vessels  in  which  the  la- 
tex- has  been  put  to  obtain  the  crude  rubber  (sheets  or  slabs) ;  the  method 
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used  to  coagulate  the  latex  (acetic  acid,  smoking)  ;  the  mechanical  treat- 
ment ;  the  temperature  of  desiccation  ;  the  length  of  time  elapsing  between 
when  the  latex  comes  from  the  plant  and  when  it  is  coagulated,  during 
which  time  eertain  putrefactive  changes  may  occur. 

The  inventors  of  the  "standard"  method  noticed  that  the  quality  of 
the  product  is  constant,  whatever  the  other  conditions  may  be,  if  sufficient 
time  (3  days  in  practice)  elapses  before  the  latex  is  coagulated.  The  la- 
tex collected  from  one  day  to  another  is  placed  in  cement  tanks,  which 
must  be  almost  filled  and  well  closed  by  an  air-tight  cover  with  a 
water-seal  so  as  to  shut  in  as  little  air  as  possible  ;  putrefaction  is  thus 
avoided.  It  is  left  three  days.  Coagulation  is  then  hastened  by  adding 
a  soluble  calcium  salt.  To  avoid  the  formation  of  small  carbonic  acid 
bubbles  a  pressure  of  1  to  2  atmospheres  may  be  used.  In  this  case  the 
tanks  must  be  of  iron  lined  with  aluminium.  After  this,  whatever  treat- 
ment is  used,  a  perfectly  uniform  white  rubber,  always  identical,  is 
obtained.  Only  the  rubber  from  near  the  surface  is  slightly  darker 
and  opaque.  With  this  product  the  duration  of  vulcanisation  is  much 
shorter  than  with  Para,  and  the  vulcanised  rubber  has  the  same  tensile 
properties.  Instead  of  reducing  the  duration  of  vulcanisation,  the 
temperature  may  be  lowered,  thus  further  improving  the  quality  of 
the  finished  product. 

369  -  Paper- Making  Tests  with  Various  Colonial  Plants.  —  douron,  e.  and  vidal  l., 

in  the  Annates  du  Musee  colonial  de  Marseille,  Year  XXVI,  Third  Series,  Vol.  VI,  pp.  1- 
14  -f-  2  Plates.  Marseilles,  1918. 

The  author  (Professor  at  the  French  School  of  Paper-making)  gives  the 
results  of  tests  they  have  made  with  j)  "  Passer ina  hirsuta  and  other  Thy- 
melaeaceae,  and  2)  "  bois-buchcn  "  from  French  Guiana. 

1)  The  test  with  Passerina  hirsute  L.  (=  Thymelaca  hirsuta  Endl.) 
and  with  Daphne  (of  which  the  three  biggest  European  species  are  Daphne 
Laureola,  D.  Mezereum  and  D.  Gnidium,  the  others  being  much  too  -mall) 
do  not  fulfil  the  expectations  regarding  their  utilisation  for  paper-making. 
Firstly,  they  are  only  small  shrubs,  which  is  already  a  disadvantage  ; 
secondly,  the  bark,  although  relatively  thick,  yields  too  little,  on  account 
of  the  small  dimensions  of  the  stem,  to  be  used  alone;  finally,  the  wood, 
which  would  have  to  be  treated  to  increase  the  yield,  is  composed  of  such 
short  fibres  that  it  is  worthless.  These  plants  cannot  be  used  for  paper- 
making. 

2)  The  "  bois-buchon  "  (for  which  the  author  cannot  give  a  botanical 
determination)  is  a  wood  remarkable  for  its  lightness  (d  -  0.60)  ;  i1  has 
very  little  colour,  being  almost  white,  from  which  standpoint  it  might 
do -for  paper-making,  but  it  is  far  from  tender  on  account  o!  its  high  lignifl 
content  and  is  fairly  difficult  to  cut. 

This  wood  is  unsuitable  for  paper-making;  it  contains  too  much  lig- 
nin,  it  is  difficult  to  treat  and  gives  ;[  pooryield,  while  tin-  product  obtained 
is  very  mediocre.     At  the  most  it  might  be  utilise  J  as  a  lilln  e  ol  do 

great  value. 
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370  -  Sphagnum  as  a  Surgical  Dressing. — hotsox,  j.  w.,  in  Science,}*.  &.  Vol.  XL.VW., 

No  1235,  pp.   203-208,  Lancaster,  August  30,  1918. 

The  use  of  sphagnum  as  a  surgical  dressing  has  become  more  and  more 
common,  not  only  for  economic  reasons  but  also  because  of  the  shortage 
of  absorbent  cotton.  Of  the  numerous  species  of  sphagnum,  only  four  — 
Sphagnum  imbricatum,  S.  palustre,  S.  papillosum  and  S.  magillanicum  are 
used  for  this  purpose.  These  species  should  be  carefully  identifid  as  they 
may  easily  be  confused  with  others. 

The  value  of  sphagnum  as  a  surgical  dressing  lies  in  its  absorbency. 
The  four  above-mentioned  species  will  absorb  and  hold  14  to  20  times  their 
weight  of  water,  whereas  ordinary  absorbent  cotton  will  only  hold  4  to  5 
times  its  weight. 

The  sphagnum  is  simply  gathered  from  the  bog,  freed  from  foreign 
matter,  dried  and  sterilised.  Experiments  are  in  progress  with  a  view  to 
improving  the  dressings  made  and  also  to  utilising  the  sphagnum  for  other 
purposes. 

371  -  Factors  and  Methods  in  the  Profitable  Production  of   Sanitary   Milk  (1).  — 

Nicholls,    W.   D.,  in  the   Kentucky  Agricultural  Experiment  Station,  Bulletin  No.  206, 
44  pp.   +28  Figs.     Lexington,  Ky.,  March,  1917. 

The  bulletin  under  review  is  divided  into  two  parts.  The  first  deals 
with  bacterial  contamination  and  other  farters  influencing  the  hygienic  pro- 
duction of  milk  and  the  practical  means  of  limiting  or  controlling  them  :  — ■ 
health  and  cleanliness  of  the  cows,  hygienic,  easily  cleaned  byres,  healthy 
and  clean  milkers,  clean  and  hygienic  vessels,  clean,  healthy  fodder,  abund- 
ant supply  of  pure  water,  cleanliness  during  milking,  rapid  cooling  of 
the  milk  and  hygienic,  suitably  situated  dairies.  As  a  model  is  given  the 
plan  of  the  byre  at  the  Kentucky  Agricultural  Station. 

The  second  part  describes  the  author's  experiments,  made  to  determine 
the  number  of  bacteria  by  which  milk  may  be  contaminated  in  the  differ- 
ent daily  processes  in  the  byre  and  the  dairy,  and  to  find  the  best  means 
of  preventing  bacterial  contamination.  To  this  end  petri  dishes  containing 
sterile  medium  were  placed  in  the  byre  of  the  Agricultural  Station  and  in 
the  adjacent  dairy. 

The  results  show  that  the  air  of  a  clean  byre  contains  relatively  few 
bacteria,  but  that  their  number  increases  greatly  when  dust  forms  and  when 
the  cows  are  in  the  byre.  Litter  increases  considerably  the  number  of  bac- 
teria in  the  air  of  the  byre,  ground  foods  and  dirty  hay  are  efficacious  and 
lasting  sources  of  contamination.  Brushing  the  cows  adds  swarms  of  bac- 
teria to  the  air.  Washing  the  cows'  udders,  even  though  they  appear 
clean,  greatly  decreases  (by  at  least  V7)  the  number  of  bacteria  which  fall 
pom  them.  In  thick-grassed  pasture  land  the  atmosphere  is  almos  free 
from  bacteria.  In  a  byre  with  smooth  walls  and  concrete  floor,  washed 
carefully  and  regularly  the  air  should  be  practically  free  from  bacteria. 


(1)  For  other  works  on  the  same  subject  see:  —  R.  Aug. -Oct.  191 1,  No.  2779  ;  Feb. 
and  March,  1914,  Nos.  152  and  259;  Nov.,  1915.  No.  1207;  Oct.,  1916,  No.  1098;  May 
1917,  Nos.  483  and  485;  Jan.  and  Sept.   1918,  Nos.  71  and  1044.     (Ed.) 
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Conclusions  :  To  keep  the  bacterial  content  of  the  air  of  bvres  in 
which  cows  are  milked  low,  tbe  byres  must  be  kept  very  clean,  dust  and 
dust-forming  litter  avoided,  and  the  dust  we  1  laid  by  watering.  As  the 
hair  of  cows  is  laden  with  bacteria,  all  loose  hairs  must  be  removed  from  the 
cows  by  currying  so  that  they  shall  not  fall  into  the  milk.  Between  this 
operation  and  milking  sufficient  time  should  elapses  for  the  bacteria  and 
dust  to  settle  on  the  floor.  The  cows'  udders  must  be  carefully  washed 
with  warm  water  and  a  clean  cloth  before  milking.  Wiping  the  udders 
with  a  clean,  wet  cloth  greatly  decreases  the  bacterial  contamination  of 
milk.  In  distributing  ground  food  and  hay,  care  should  be  taken  to  raise 
as  little  dust,  as  possible. 

Experiments  made  at  the  Agricultural  Station  of  Geneva,  New  York 
State,  showed  that  the  greatest  improvements  in  the  construction  and  keep- 
ing of  the  byres  has  but  little  influence  on  the  bacterial  contamination  of 
milk  and  that  the  most  efficacious  means  of  preventing  such  contamina- 
tion are: — removal  of  bits  of  skin,  hair,  and  other  foreign  matter  during 
milking,  cleanliness  during  milking  and  the  use  of  narrow-mouthed  vessels ; 
careful  sterilisation  of  all  instruments  conr'ng  in  contact  with  the  milk, 
and  protecting  these  instruments  from  contamination  during  the  inter- 
val between  sterilisation  and  their  use. 

372  -  Composition  Of  Buffalo  Milk.  —  Tartl-er  G.,intheZeitschriftfiii  Fleisch  und  Milch- 
hygiene,  Year  XXVIII,  No.  24,  pp.  327-329  +  2  Tables.  Berlin,  September,  1918. 

The  author  recommends  the  buffalo  as  a  dairy  animal  because  of  the 
high  food  value  of  its  milk  and  its  resistance  to  tuberculosis  which  makes 
the  milk  particularly  suitable  for  those  suffering  from  this  disease.  The 
content  of  lactose,  fat  and  albuminoid  is  higher  in  this  milk  than  in  cow's 
milk  (1) ;  the  calcium  and  phosphoric  acid  content  is  also  higher.  This  is 
seen  by  an  analysis  of  buffalo  milk  made  by  the  author :  —  Specific  gra- 
vity 1.0333  ;  moisture  81.94  %  ;  dry  matter  18.04  %  '»  Iat  9-©7  %  ;  total 
albuminoids  4,42  %  ;  casein  3.54  %  ;  albumin  and  globulin  0.51  %;  lac- 
tose 5.19  %  ;  ash  0.883  %.  The  ash  contains  :  —  Potassium  13.33  %  » 
sodium  8.17  %  ;  calcium  33.51  %  ;  magnesium  3.75  %  ;  chlorine  9.19  %  ; 
phosphoric  acid    33.59  %. 

Buffalo  meat  is  richer  in  iron  than  steer's  meat  and  is,  therefore,  ex- 
cellent for  convalescents. 

373  -  Cooperative  Creameries  and  Cheese  Factories  in  Minnesota,  U.  S.  A.,  1914.  - 

DuraND,  E.  D.,  and  Robotka,  F.,  in  The  University  of  Minnesota  Agricultural  Experi- 
ment Station,  Bulletin  166,  53  PP-  +7  Figs.  St.  Paul,  March.  1917. 
This  bulletin  gives  a  statistical  study  of  the  cooperative  cheese  and 
butter  factories  in  Minnesota,  laying  particular  stress  on  the  importance 
of  cooperative  and  private  establishments  respectively.  In  1914  there  were 
in  this  State  850  butter  factories,  622  of  which  were  cooperative.  <  >t  the 
non-cooperative  butter  factories  39  were  creamery  centres  and  189 
vate  concerns  dealing  with  local  production.     Of  120  806  [98  lb.  of  bu 


(1)  See-B.  Aug.  1913,  No.  991.  {Ed.) 
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produced  during  that  year,  61.4  %  was  from  cooperative  dairies,  25.6 
from  creamer}'  centres,  and  13  %  from  private  dairies.  More  than  V5  of 
the  total  milk  fat  received  by  the  cooperative  dairies  came  from  whole 
milk  and  gave  the  best  butter. 

The  cooperative  butter  factories  pay  their  proprietors  89.7  %  of  the 
cash  profits,  private  factories  87.9  %,  and  creamery  centres  87  %.  The 
cost  of  producing  1  lb.  of  butter  and  the  price  paid  for  milk  fat  were  slightly 
higher  in  the  co-operative  butter  factories  than  in  the  others. 

In  Minnesota  the  cheese  industry  is  concentrated  in  a  few,  small  dis- 
tricts. More  than  half  the  production  is  supplied  by  Goodhue  County. 
Of  the  71  cheese  factories  existing  in  1914,  36  were  cooperative,  31  private, 
and  5  connected  with  the  central  dairies.  The  cooperative  factories  were 
limited  to  the  manufacture  of  Cheddar.  Brick  cheeses,  and  those  of  the 
Swiss  type  were  only  made  by  private  factories.  About  3/4  of  the  total 
cheese  and  4/5  of  the  Cheddar  made  in  Minnesota  came  from  cooperative 
factor 'es.  If  comparison  be  limited  to  the  factories  producing  Cheddar 
it  is  found  that  the  cooperative  cheese  factories  distributed  to  their  share- 
holders about  2  %  more  of  the  cash  profits  ;  as  compared  with  private  fac- 
tories they  paid  8  cents  per  100  lb.  more  for  their  milk  and  sold  their  cheese 
at  9  cents  a  lb.  more. 

The  influence  of  the  cooperative  movement  on  the  dairy  industry  in 
Minnesota  is  then  discussed,  According  to  the  United  States'  census  of 
1910,  cheese-making  decreased  in  Minnesota  from  1890  to  1910  the  produc- 
tion of  this  last  year  being  barely  27  %  of  that  of  20  years  previous.  Ne- 
vertheless it  progressed  subsequently  ;  from  1910  to  1914  the  production 
increased  by  24  %.  The  production  of  butter  has  increased  continuously 
since  1880.  During  the  ten  years  ending  191b  it  almost  doubled.  Today 
Minnesota  holds  third  place  among  the  butter-producing  States  of  the 
United  States  ;  Iowa  is  very  little  in  advance  and  may  be  overtaken  by  Min- 
nesota. The  quality  is  excellent.  One  of  the  most  powerful  factors  of  this 
progress  is  without  doubt  cooperation. 

Details  are  given  of  the  organisation  of  a  cooperative  butter  factory. 
In  the  appendix  aijp  given  the  laws  of  Minnesota  dealing  with  cooperation 
and  the  articles  employed  in  the  organisation  of  cooperative  butter  factories. 


374  -  The  Food  Value  Of  Argentine  "  Tasajo,,.  —  Anales  dela  Sociedtid Rural  Arqeni 
\\  iv  1,111,  Vol. 1,11, pp.  238-240.  Buenos  Ayres,  April,  1918. 

This  study,  presented  by  M.  Lavenir  to  the  Minister  of  Agriculture  of 

the  Argentine  Republic,  gives  the  following  analysis  of  two  samples  oi 

'  tasajo  "  (salted,  sun-dried  meat)  (1)  prepared  in  the  Argentine,  together 

witli  the  analysis  of  a  sample  of  fresh  meat  for  the  purpose  of  comparison ; 


Is  regards  the  waj  "tasajo  "  is  prepared  and  the  importance  ol  this  Industry  in  the 
Argentine, see  A'.,  April,  1913, No.  415.  (£  7.) 
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Water  (at   I05OQ 

Total  mineral  matter     .    .    . 

Organic  matter 

Total  nitrogen 

Nitrogen,  matter   (NX  6.25). 

Fat  ! 

Sodium  chloride 


Dry    meat 


Sample    No.  i       Sample  No.  2 


Average 


Fresh  meat 


36.52  % 

16.62 

46.84 

7-45 
46.44 

0.32 
15.85 


23-28  % 
14.99 

6I-73 

8-57 
53-66 

7.66 
13.55 


29.91  % 
15.80 
54.28 
8.01 
50.06 

3-99 

14.70 


72-15  ( 

0.99 

26.86 

3-3° 
20.62 

5-85 
0.08 


Both  for  the  quantity  of  nitrogenous  matter  as  for  that  of  organic 
matter,  1  kg.  of  "  tasajo  "  is  equal  to  2.5  kg.  of  fresh  meat,  assuming  the 
digestiblity  to  be  the  same.  M.  I^avenir  has  found  that  the  water  solu- 
bility of  the  organic  matter  is  the  same  for  both  dried  and  fresh  meat ; 
the  solvent  action  of  pepsin  is  a  little  more  energetic  for  fresh  meat  than 
for  dried  meat  (treatment  for  2  hours,  at  37-380  C,  gave  :  —  for  fresh 
meat,  50  %  of  dissolved,  and  50  %  of  undissolved,  matter;  for  dried  meat 
43  and  57  %  respectively  for  sample  No.  1  and  40  and  60  %  for  sample 
No.  II). 

375  -  The  Meat  Industry  in  Brazil,  —  See  No.  339  of  this  Review. 

376  -  Soudanese  Wool. — •  Amman,  Paul,  in  L' Agronomic  Coloniale,  Bulletin  memueldu  Jar- 
din  Colonial,  New  Series,  Year  No.  II,  pp.  6971.  Paris,  November-December,  1918. 

The  many  flocks  of  sheep  that  are  to  be  met  with  in  the  Soudan, 
"  woolly  "  sheep  and  "  hairy  "  sheep,  and  sheep  produced  by  crossing  the 
two  breeds,  yield  wools  of  extremely  variable  quality.  Some  are  fairly 
fine,  others  more  or  less  coarse,  while  others  contain  varying  proportions  of 
hairs.  It  is  not  exceptional  to  find  these  different  wools  mixed  together  in 
bales  of  commercial  wool,  which  explains  why  Soudanese  wool  is  badly 
received  in  France. 

All  the  different  types  of  Soudanese  wool  or  hair  can  be  utilised  indus- 
trially. But  the  wool  must  certainly  be  sorted  before  shipping  it,  by  set- 
ting apart  the  fine  wool,  the  slightly  coarser  wool,  the  long,  hard,  shining 
wool  and  the  coarse  wool.  The  hairs  should  be  excluded  completely  as 
they  should  form  a  separate  category  and  be  classed  by  their  length. 
In  this  way  goods  of  uniform  quality  are  obtained,  answering  to  well-de- 
fined types,  and  which  the  buyer  can  take  with  confidence. 

377  -  The  Agricultural  Source  of  Benzoic  Acid.  —  Maloney,  p.  j.  and  Shutt,  f.  t., 
in  The  Agricultural  Gazette  of  Canada,  Vol.  V,  No.  12,  pp.  1130-1132.  Ottawa,  Decern- 
ber,  1 918. 

As  the     present  price  of  benzoic  acid  is  5  to  6  times  the  pre-war  price 
the  authors   attempted  to  utilise  an  economic  source  of  this  a< 
urine  of  herbivorae  —  and  to  modify  the  extraction  process  so  that  it  may 
be  adopted  by  farms  without  any  special  installation. 

The  hydrolytic  decomposition  of  the  hippuric  acid  of  the  urine  oi  herbi- 
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vora  gives  glycocol  and  benzoic  acid.  To  extract  this  acid  the  urine  is  treat- 
ed with  milk  of  lime,  the  solution  filtered,  the  filtrate  concentrated  by  eva- 
poration and  the  benzoic  acid  precipitated  with  hydrochloric  acid.  By 
a  second  method  the  decomposed  urine  mixed  with  milk  of  lime  is  treated 
with  carbonic  gas  which  removes  the  excess  of  lime,  ferric  chloride  is  added, 
the  solution  filtered  and  the  insoluble  ferric  benzoate  on  the  filter  decom- 
posed by  hydrochloric  acid.  There  is  a  third  method,  by  which  the  fresh 
urine  is  evaporated  to  %  its  volume,  filtered,  acidified  with  hydrochloric 
acid  and  left  to  cool  ;  the  hippuric  acid  crystallises  and,  by  boiling  with  con- 
centrated hydrochloric  acid  or  caustic  soda,  hydrolyses  into  glycocoll  and 
benzoic  acid.     All  of  these  methods  are  difficult  to  adopt  on  a  farm. 

There  is,  however,  a  simple  method,  based  on  the  variation  of  the  solu- 
bility of  benzoic  acid  with  the  temperature.  Thus,  100  gm.  of  solution 
contain  0.170  gm.  of  benzoic  acid  at  o°C,  on  209  gm.  at  io°,  0.289  at  200, 
and  0.343  gm.  at  250.  It  is  seen,  therefore,  that  by  cooling  a  benzoic  acid 
solution  to  o°  C.  a  quantity  of  benzoic  acid  separates  equal  to  that 
obtained  by  evaporating  the  solution  to  half  its  volume  and  bringing  it 
to  25°C.  By  estimating  the  quantity  of  urine  excreted  daily  by  a  cow  to 
be  20  lb.  per  1000  lb.  live  weight,  the  daily  production  of  benzoic  acid  by 
cows  would  be  1  lb.  It  would  thus  be  possible  to  collect  each  day  by  the 
above  method  1  lb.  of  benzoic  acid  per  15  cows.  This  economical  method 
could  be  adopted  during  the  winter,  when  the  urine  may  be  easily  collected 
in  the  byres,  and  would  form  a  good  supplementary  source  of  income  in 
the  dairy  industry. 

378  -  Preservation  Of  Beans  and  Peas.  —  Helyar,  J.  P.,  in  the  Jen  v    1   ricultural  Ex- 
periment Station,  Circular  84,  4  pp.     New  Brunswick,  August  6,  191 7. 

This  circular  describes  the  methods  of  harvesting,  drying,  threshing, 
and  cleaning  peas  and  beans,  storage  conditions,  means  of  controlling  weevils 
(carbon  bisulphide  is  said  to  be  the  best),  tests  of  the  germinating  capacity 
of  the  seed.  Directions  for  the  home  drying  of  these  vegetables  are  also 
given. 

379  -  The  Cold  Storage  Industry  and  the  Future  of  Italian  Agriculture     .      Ferreth, 
U.,inthe  Ri  vista  del  j  Y     r  IV,  No  10,  pp.  2  Rome,  Octobei    1 

The  industrialisation   of   agriculture,  in  the  sense  of  a  system 
production,  rests  011  two  fundamental  bases  :  -  -  1)  preservation  of  the  pro- 
ducts ;  2)  their  arrival  at  the  market,  in  the  best  possible  condition  01 


(1)  The  Statistical  Yearbook  of  the Kingiotn  of  It.iiy  for  1916  shows  that,  up  to  December 

31,  1916,  there  were,  in  Italy,  212  cold-storage  establishments  for  preserving  food  products 

of  animal  origin,  including  machin<  •  y  ii  developing  1  million  "  frigorie-heures  "  (i.  e., 

the  number  ol  :alories  remov  tody  for  one  hour);  there  were   1.90  ice-factories 

.!  producing        100  quintals  every  34  hours  >;  then    were  70  breweries  provided  with 

ige  in  ichines  which  c  »uld  develop  io  million  "  Erigorit   neures  "  ;  and  there  were  150 

firms  of  v  irious  kinds  that  used  cold  storage  and  could  develop  3  mil]  ion  "  frigorie-heui 

iii.    *  1  >  ,  logotenenziale  "  (Decree  of  the  Viceroy)  No  ol  Novembei  2  J . 

,.  283    Decembers,  1 91 8)  laid  down  a  series  of  measures  for  encouraging  the 

construction  and  u  eofco  gemachinerj  ing  food  products  ;  these  measures 


AGRICULTURAL  PRODUCTS!  PRESERVING,  PACKING,  TRANSPORT,  TRADE    349 

freshness.  This  problem  specially  affects  the  Italian  agriculturist  when 
he  sells  his  products  in  foreign  markets,  where  Italian  goods  are  much 
depreciated  and  even  considered  often  as  a  nuisance,  owing  to  the  compe- 
tition of  countries  where  preservation  by  artificial  cold  has  been  in  use  and 
continually  improved  for  something  like  20  years.  Thus  Californian  pro- 
ducts arrive  at  Genoa,  thanks  to  cold  storage  while  Sardinia,  though  near 
by  and  with  products  certainly  not  inferior  to  the  former  ones,  sells  them 
there  at  fancy  prices  or  they  deteriorate  on  the  spot,  owing  to  the  lack 
of  cold  storage  and  means  for  transport  at  low  temperatures. 

For  crops  grown  on  a  large  scale,  such  as  cereals  and  vegetables,  cold 
also  helps  to  preserve  the  seeds  (especially  if  they  are  to  be  used  for  sow- 
ing) by  protecting' them  from  parasites  and  conferring  on  them  a  greater 
yielding  capacity,  estimated  to  be  at  least  70  %,  according  to  the  results 
obtained  by  the  Agricultural  Stations  in  the  United  States.  In  addition, 
the  preservation  of  seed  by  cold,  while  being  more  efficient  than  that 
based  on  the  use  of  chemicals,  is  also  cheaper.  Cold  storage  can  be  used 
with  the  greatest  possibility  of  success,  in  all  the  stages  of  wine-making, 
from  the  vintage  to  sale.  But  cold  storage  is  especially  needed  in  the  case 
of  crops  grown  on  a  large  scale,  and  whose  products  go  bad  rapidly,  such 
as  potatoes  (average  production  in  Italy,  17-18  million  quintals;  area 
growing  them  280  000  to  290  000  hectares),  chestnuts  (average  production, 
8-9  million  quintals),  market-garden  products  (average  production,  11-12 
million  quintals;  area  growing  them,  70000  to  72000  hectares),  various 
fruits  (average  production,  9-10  million  quintals),  species  of  Citrus  (aver- 
age production,  8-9  million  quintals  ;  area  growing  them,  about  70  000 ' 
hectares)  ;  25  to  30  %  of  the  Italian  potato-crop  is  lost  every  year,  either 
owing  to  sprouting  or  rotting.  Chestnuts  from  Cuneo,  which  art  greatly 
sought  after  on  the  North-American  market,  have  to  be  sent  to  Havre 
to  be  shipped  by  French  boats  provided  with  cold  storage,  as  no  boats 
sail  from  Genoa  equipped  in  this  way.  The  use  of  express  trains  for  car- 
rying the  first  flowers,  vegetables  and  fruits  of  the  season  is  only  a  pallia- 
tive,'for  the  product  has  to  be  sold  immediately  on  arrival  at  its  destination 
just  the  same,  while  refrigerated  goods,  which  will  keep  longer,  can  be 
stored  until  the   conditions  of  sale  are  more  favourable. 

Before  the  war  (1913),  Italy  exported  perishable  goods  to  the  value 


were  :  _  declaration  of  pub.  ic  utility,  exemption  for  to  years  from  the  land  tax  and  from  the 
taxonthe  "riechezza  mobile  "  (for  the  part  of  the  revenue  no1  exceeding  t  %  ■  I 
engaged),  special  concessions  for  transport,  etc.  in  quoting  this  decra    [Rivista  dt 
No.  n,  pp.  308-310,  Rom  ,  November  50,  cc)i8),Prof.  Ferretti  foretells  the  greal  b    i  fil  it 
might  be  to  Sirdinia,  which  produces  great  quantities  of  all  kindsof  food  stuff  hows 

the  need  for  additional  m  asures  for  refrigeration  in  sea  and  land  transpi 

states  that  the  "Dalegaa Leila  pesca "  (Central  1  D        ation)  ha 

adopted  the  following  measures:  —put  2  wb  ilers  fitted  with  cold  al  the  d 

private  persons  to  collect  fish  caught  near  Sardinia  a  it  to  Italy :;  th.  useofothe 

for  land  transport  at  low  temperature     [Ed.) 
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of  288  million  francs,  60  %  of  which  went  to  Germany  and  Austria,  as  is 
shown  in  the  appended  table. 


Products 


Quantities 
exported 

in  thousands 
of  quintals 


Value  of   total 
exportation 

in  millions 
of  francs 


Value  of  direct 

exportation 

to  Germany  and 

Austria 

in  millions 
of  francs    • 


Potatoes 

Chestnuts 

Fresh  vegetables. 

Tomatoes 

Oranges    

Lemons 

Table  grapes. 

App'es  and   Pears 

Peaches 

Cherries. 

Oth^r  fruits 

Shelled  almonds 

Nuts 

Dried  figs 

Other  plants  products  .    .    . 


1  500 

35-40 
1  000 

200 
1  500 
3  000 

300 

1  500 


150 
270-2S0 
130-140 


150- 

250 
'    700 


160 


20 

10 

22 

2 

35 
to 

1 1 
35 

3-5 

4-5 
10 
40 
15 

9 
11 


12        (Geim.) 
3       (Austr ) 

I3-M 
o.5 

23 
18 

9  (<Ve:m.) 
(  24-25(1  Venn.) 
)      4       (Austr.) 


7-5 
27 

5 
6 

6-5 


it  Verm.) 
Austr.) 


In  cold  storage  French  beans  require  a  temperature  of  about  +  20  C, 
srd  a  hygrcmetric  degree  of  80  %,  while  artichokes,  which  will  keep  3 
months,  need  a  temperature  slightly  higher  than  o°C.  and  sufficient  humidity; 
tomatoes  and  egg-plant  fruit  should  be  gathered  almost  ripe,  wrapped  in 
tissue  paper,  placed  one  row  deep  in  trays  and  stored  at  about  2°C.  with 
a  high  degree  of  moisture.  Asparagus  should  be  kept  at  about  o°  C.  and 
covered  with  damp  cloths  ;  cabbages  and  cauliflowers,  which  will  keep 
4  months,  at  o°  C,  potatoes  (which  will  keep  7-8  months)  at  2.40  C, 
and  with,  a  degree  of  moisture  of  60-70  %  ;  onions  (keeping  6-8  months) 
at  1-20  C. ;  strawberries  (will  keep  a  few  weeks)  at  from  — 1  to  -f  20  C, 
with  a  hygrometric  degree  of  100  %.  In  refrigerating  fruit,  all  those 
that  are-  not  perfectly  sound  should  be  picked  out,  good  ventilation  should 
be  provided,  together  with  a  suitable  way  of  packing  ;  from  0  — 20  C.  should 
be  used  for  pears,  apples,  plums  and  apricots,  about  c°  C.  for  peaches  and 
cherries,   belcw  <  °  C.  for  grapes,  and  from  1-20  C.  for  oranges,  etc. 

380  -  Cold  Storage  and  the  Italian  Fishing  Industry.—  RivimadelFieddi  Ye;  riv.  No.  10, 
pp.  265- 2 69.  Ruin.  .  ( h  tober  31, 191 8. 

At  the  fiut  National  Ccrgrcss  of  Italian  Fishing  held  at  Ancona  on 
hpunltr  7  to  8,  191 8,  Prof.  Uberto  Ferretti  dealt  with  the  applica- 
IJciJ  <  i  artificial  cold  to  the  fishing  industry.  In  Italy,  there  is  a  ten- 
demy  to  upl;  tc  sails  by  ste«  m  or  other  kinds  of  motive  power  ;  but  at  the 
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same  time  the  means  for  preserving  and  transporting  the  fish  must  be  pre- 
pared, using  cold  storage  as  a  basis  :  cold-stores  in  the  hold  ;  cold  stores 
in  fising  centres  ;  cold-storage  vans  for  transport  to  the  centres  of  con- 
sumption ;   cold-stores  in  the  markets. 

In  the  order  of  the  day  given  as  a  corollary  to  his  paper,  Prof.  Fer- 
retti  moved  that  i)  the  cold-storage  transport  of  fishing  products  whether 
by  water  or  by  rail  should  be  provided  with  everything  to  ensure  the  good 
preservation  of  these  products,  2)  the  creation  of  cold-stores  in  the  ports 
and  in  fish  markets  should  be  favoured  and  carried  out  as  oportunities 
permit,  3)  the  most  complete  instructions  and  most  efficacious  means  should 
be  provided  to  develop  the  fitting  out  of  State  steam  boats  and  merchant 
vessels  with  refrigerating  chambers 
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DISEASES  NOT  DUE 
TO   PARASITES  OR    OF  UNKNOWN   ORIGIN. 

381  -  Blackheart  and  the  Aeration  of  Potatoes  in  Storage.  —  Stewart.  i\  g.  and  .Mix. 

A.  J.,  in  the    New    York    A  ■  icultural    Experiment   Station,  Bulletin  No  436,  pp.   321- 
.:  4-  10  I'iatc^.     Geneva,  X.  Y.,   Tunc,  1917. 

The  present  knowledge  of  blackheart  of  potatoes  is  based  on  Bartho- 
lomew's investigations.  Bartholomew  showed  that  blackheart  may  be 
brought  about  by  exposing  the  tubers  to  a  temperature  of  38-4500  during 
14-48  hours,  and  that  it  is  caused  by  injury  to  the  tissues  through  respira- 
tion trouble.  The  chance  discovery  that,  by  depriving  potatoes  of  air, 
blackheart  may  occur  at  much  lower  temperatures  than  those  used  by 
Bartholomew  lead  the  authors  to  make  a  thorough  study  in  order  to  de- 
termine the  connection  between  aeration  and  blackheart  as  well  as  the  ef- 
fect of  storing  potatoes  in  high  heaps  in  cellars  and  lofts,  and  in  pits  or 
unventilated  heaps  in  the  open.  Most  of  the  experiments  were  made  with 
sound  potatoes,  washed,  wiped  and  placed  in  3500  to  3700  cc.  capacity  jars 
fitted  with  ground-glass  stoppers  To  study  the  effect  of  storing  potatoes 
in  high  piles  galvanised  iron  cylinders  9  inches  in  diameter  and  80  to  126 
inches  high  were  used.  The  top  was  left  open,  but  the  bottom  and  sides 
were  air-tight.  One  experiment  was  made  in  the  open  with  piles  oft  po- 
tatoes protected  against  frost  by  a  cover  of  oat  straw  and  earth.  The 
temperature  varied  from  2  to  240  C.  The  experiments  were  made  in  April 
and  May  1914,  from  January  to  May,  igi5,and  from  October,  1915  to  May 
1916.     The  Sir  Walter  Raleigh  variety  was  used  in    all  the  experiments. 

•  The  observations  are  reported  in  detail.     The  conclusions  drawn    are 
as  follows  : — 

Potatoes  cannot  withstand  being  kept  long  in  closed  surroundings. 
After  a  certain  lapse  of  time  which  varied  with  the  temper- ature  and  amount 
of  air  available,  the  tubers  in  the  hermetically  reeled  jars  became  wet  over 
part  of,  or  all,  their  surface  and  when  subsequently  exposed  to  the  air  the 
wet  parts  turned  brown  and  the  flesh  turned  first  pink,  then  blaok.  With 
a  volume  of  air  equal  to  that  of  the  potatoes,  10  to  12  days  sufficed  to  pro- 
duce- these  symptoms  when  the  temperature  was  about  20°C.;  at  a  tempe- 
rature of  13  to  I5°C.  about  20  days  were  necessary,  and  at  a  temperature 
of  4°5  C,  2^  to  40.  Tubers  in  jars  hali  or  a  quarter  full  behaved  similarly 
to  those-  in  full  jars,  except  that  the  symptoms  appeared  later.  Potatoes 
in  sealed  jars  with  less  than  10  times  their  volume  of  air  could  only  start 
germination;  for  normal   germination    ;i    volume  of  air   10  times    that    of 

[»g|] 


DISEASES    NOT  DUE  TO    PARASITES  OR  OF   UNKNOWN  ORIGIN  353 


the  potatoes  was  necessary.  'Blackheart  may  be  expected  whenever  the 
volume  of  available  air  is  less  than  that  required  for  normal  germination. 

Tubers  of  equal  size  differed  greatly  in  their  aptitude  to  contract  both 
blackheart  and  discoloured  surface.  The  cause  of  this  has  not  been  de- 
termined, but  it  is  doubtful  whether  the  size  of  the  tuber  is  an  important 
factor. 

The  results  of  the  experiments  with  potatoes  in  deep  bins  to  determine 
the  height  to  which  they  may  be  safely  heaped,  are  considered  by  the 
authors  to  be  insufficient  to  formulate  precise  rules,  but  6  feet  may  be 
considered  the  maximum  height  at  which  potatoes  mav  be  heaped  for  stor- 
age during  several  months  at  a  temperature  below  70  C,  whereas  at  tempera- 
tures above  io°C  the  piles  should  not  be  higher  than  3  feet,  if  the  potatoes 
are  to  be  kept  for  more  than  3  or  4  weeks.  Tubers  which  suffered  from 
insufficient  aeration  as  a  result  of  the  excessive  height  of  the  heap  behaved 
as  a  rule  like  those  in  sealed  jars.  They  germinated  little  or  not  at  all,  their 
surface  was  wet,  the  exterior  was  discoloured  through  exposure  to  the  air, 
and  they  frequently  developed  blackheart.  The  principal  difference  lay 
in  the  presence  of  patches  of  rot  caused  by  fungi  and  bacteria. 

Blackheart  was  sometimes  found  in  potatoes  piled  in  the  open  and 
was  due  to  insufficient  aeration,  although  the  experiments  showed  that 
the  aeration  of  potatoes  in  heaps  without  special  arrangements  for  venti- 
lation is  better  than  would  be  expected,  and  that  ventilation  is  not  neces- 
sary for  small  heaps.  Deterioration  caused  by  insufficient  aeration  was 
due  rather  to  lack  of  oxygen  rather  than  an  accumulation  of  carbon  di- 
oxide. 

Potatoes  attacked. by  blackheart  as  a  result  of  exposure  to  a  high  tem- 
perature were  generally  normal  outside,  whereas  those  in  which  blackheart 
was  due  to  lack  of  air  were  usually  more  or  less  discoloured  on  the  surface. 

Insufficient  aeration  during  storage  does  net  cause  spindling-sprout. 
It  may  delay  germination  temporarily;  but,  if  later  the  potatoes  receive 
sufficient  air  they  either  do  not  germinate  at  all,  or  else  their  shoots  are 
normal.  Tubers  badly  attacked  by  blackheart  are  not  fit  for  use  as  seed, 
but  those  only  slightly  attacked  may  be  so  used.  If  the  tubers  appear 
sound  and  normal  it  is  unlikely  that  the  storage  conditions  have  caused 
them  to  deteriorate  for  seed  purposes. 

Blackheart  is  not  only  a  question  of  storing,  it  is  also  a  question  of 
transport.  It  often  occurs  as  a  result  of  over-heating  during  transport  in 
heated  waggons. 

DISEASES  DUE  TO  FUNGI, 
BACTERIA  AND  OTHER  DOWER  PLANTS. 

382  -  The  Influence  of  Parasitism  on  Leaf  Transpiration  —  See  No.  299  of  thi 

383  -  Biological  and  Systematic  Observations  on  Gymnosporangiutn  claiariae- 
torme  and  Q.  tremeflofdes,  in  Sweden.      Ukiksson,  j.,  ...  the  1    < 

mm     ncodomadaireb    Ues  seances    de    V 'Academic    des    Sciences.    First     HAli-Y 
Vol.  CEXVIII,  No.  o,  pp.  476-473-  Paris,  1919. 
In  Sweden  two  species  of  Gymno sporangium,  G.clavariae forme  (Jacq.) 
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D.  C.  and  G.  tremelloides  (A.  Br.)  v.  Treb.,  otcur  on  Juniperus  communis, 
Gymn.  clavariaeforme  grows  on  the  common  juniper.     The  fungus  ap- 
pears about  the  middle  of  May  on  the  eldest  branches  that  show  diseased 
swellings. 

The  peripheral  parts  of  the  cylindrical,  tongue-shaped  masses  that 
arise  out  of  the  bark  are  formed  entirely  of  thick-walled,  dark  brown  spores  ; 
the  two  cells  that  constitute  the  spores  are  separated  by  a  broad  me- 
dian septum.  The  central  portions  of  the  gelatinous  masses  are,  however, 
formed  by  thin-walled,  pale  brown  spores  whose  cells  are,  incompletely 
joined  by  a  narrow  wall. 

When  the  thick -walled  spores  germinate,  each  of  the  two  cells  that 
make  up  the  spore  give  rise  to  a  short  promycelium  which  gives  off  lateral 
sporidia.  When  the  thin-walled  spores  germinate,  however,  the  two  cells 
separate  more  or  less  completely  ;  usually  each  of  them  gives  off  a  long 
germination  filament  that  produces  conidia  by  budding  at  the  tip. 

The  aecidium  of  the  Swedish  form  of  the  fungus  (Roestelia  lacerata 
[Sow.]  Fr.)  develops  on  the  leaves  just  as  well  as  on  the  branches  and  flow- 
ers of  Crataegus  monogyna  and  C.  nigra  (hawthorn).  Occasionally,  the 
aecidial  form  of  this  species  also  occurs  on  Cydonia  vulgaris  (quince)  ;  ex- 
ceptionally, it  produces  spermogonia  on  Pyrus  Malus  and  P.  communis. 
According  to  the  country  that  produces  Gymn.  clavariaeforme  this 
fungus  gives  rise  to  three  forms  that  differ  m  their  biological  characters, 
but  which,  in  the  teleutospore  stage,  are  equal  from  the  morphological 
point  of  view.  For  this  reason  they  cannot  be  characterised  as  different 
species,  but  rather  as  specialised  forms  of  the  same  collective  species. 
These  are  given  below :  — 

i)  f.  sp.  Crataegi,  with  aecidium  on  Crataegus  coccinea,  C.  Doublasii,  C 
grandiflora,  C.  monogyna,  C.  nigra,  C.  Oxycantha,  C.  punctata,  C.  sanguinea, 
C.  tanacetifolia,  and  C.  tomentosa;  rarely  the  fungus  has  its  aecidial  form 
on  Cydonia  vulgaris  (Austria,  Sweden)  and  Pyrus  communis  (Austria, 
England,  Germany,  Switzerland),  as  well  as  on  Amelanchier  canadensis 
(service  berry),  A.  erecta  (N.  America)  and  A.  vulgaris  (Germany)  ;  2)  f. 
sp.  Pyrus- communis,  with  aecidium  on  Pyrus  communis  ;  this  form  oc- 
curs in  Austria,  England,  Germany  and  Switzerland  ;  as  an  exception, 
Crataegus  spp.,  Cydonia  vulgaris  (Austria)  and  Amelanchier  vulgaris  (Ger- 
many) may  be  infected  ;  3)  f.  sp.  Amelanchier  is,  with  aecidium  on  Ame- 
lanchier alni folia,  A.  canadensis,  A.  erecta,  A.  intermedia,  A.  oblongifolia, 
A.  aerophila,  A.  polycarpa,  A.  pumila  and  A.  vulgaris. 

Gymn.  tremelloides  (=  Gymn.  Juniperi  Iyk.,  Gymn.  tremelloides  R. 
Hart)  occurs  in  the  neighbourhood  of  Stockholm,  where  it  appears  about 
the  end  of  May.  In  this  district  it  is  commoner  than  the  preceding  spe- 
cies and  lives  on  the  common  juniper.  On  this  tree  it  either  forms  on  the 
branches  large,  chocolate-coloured  tumours  which  are  laid  bare  by  the 
rupture  of  the  epidermis,  or  it  develops  small  compact  cushions,  also  dark 
brown  in  colour,  on  the  needles.  After  rain,  the  latter,  like  the  tumours 
on  the  branches,  swell  up  and  take  on  a  yellow  colour. 

The  gelatinous  masses  of  this  species  are  also  formed  of  peripheral 
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spores  teat  are  thick-walled  and  dark  brown,  arrd  central  spores  that  are 
thin-walled  and  pale  brown.  The  two  compartments  of  the  thick-walled 
spores  are  firmly  joined  by  a  broad  septum,  while  those  of  the  thin-walled 
spores  are  weakly  joined  by  a  narrow  septum,  so  that  the  latter  spores 
are  easily  disseminated.  In  the  tumours  on  the  branches,  the  thick-walled 
spores  taper  off  symmetrically  at  each  end.  In  the  little  'cushions" 
on  the  needles,  on  the  contrary,  the  same  spores  lengthen  out  irregularly 
towards  both  ends,  and  it  often  happens  that  the  corners  by  the  median  sep- 
tum, are  elongated  laterally.  Contrary  to  the  assertion  of  P.  Dietel  and 
others,  there  is  no  specific  difference  between  the  tumours  of  the  branches 
and  the  cushions  on  the  needles. 

1  The  thick-walled  cells  germinate  by  producing  short  promycelia  which 
develop  lateral  sporidia.  The  thin-walled  cells,  on  the  contrary,  usually 
germinate  by  giving  out  long  germinative  filaments  which  produce  coni- 
dia  by  budding  at  the  tip. 

The  sporidia  germinate  by  giving  out  a  lateral,  thin,  germinative  fi- 
.lament ;  the  conidia  produce  a  thicker  filament  at  their  tips. 

In  different  countries  Gymn.  tremelloides  presents  different  biological 
characters.  As  far  as  is  known,  the  fungus  shows  no  morphological  differ- 
ences in  the  teleutospore  stage.  This  is  why  the  author  qualifies  them 
as  specialised  forms  of  the  same  collective  species  ;  these  are  as  follows  : 
—  1)  f.  sp.  Aucupariae  (=  Gymn.  Juniperi  Lk.,  etc.),  with  aecidium  (Roe- 
stelia  cornuta  [Pers.]  Mull)  on  Sorbus  Aucuparia  ;  this  form  is  known  i  n 
Denmark,  Germany,  Switzerland  and  Sweden;  in  Sweden  spermogonia 
have  often  been  produced  experimentally  on  Cydonia  vulgaris,  more 
rarely  cm  Sorbus  Aria  and  exceptionally  on  J?yrus  Mains ;  2)  f .  sp. 
Mali  (==  Gymn.  tremelloides  R.  Hart.,  etc.  ;  Gymn.  Mali-tremelloides  Kleb.) 
with  aecidium  (Roestelia  penicellata  [Mull]  Fr.)  on  Pyrus  Malus  ;  this  form 
occurs  in  Denmark,  Russia  and  Sweden  ;  spermogonia  have  often  been 
obtained  experimentally  in  Sweden  on  Cydonia  vulgaris,  more  rarely  on 
Pyrus  communis,  and  exceptionally  on  Sorbus  Aucuparia  ;  3)  f.  sp.  Ame- 
lanchieris  (=  Gymn.  Amelanchieris  Fisch.),  with  aecidium  {Roestelia  A- 
melanchieris  [D.  C]  Roum.)  on  Amelanchier  vtdgaris ;  this  form  is  recorded 
from  Germany  and  Switzerland  ;  4)  f.  sp.  torminalis  (=  Gymn.  torminali- 
juniperinum  Fisch),  with -aecidium  on  Sorbus  torminalis  and  S.  lati folia; 
this  form  has  been  found  in  Switzerland  ;  sometimes,  it  appears,  it  can  at- 
tack Sorbus  Aria,  S.  Chamaemespilus  and  S.  hybrida  and,  perhaps,  others; 
5)  f.  sp.  Ariae  (=  Gymn.  Ariae-tremelloides  Kleb.),  with  aecidium  on  Sor- 
bus Aria  ;  this  form  is  recorded  from  Germany  and  Switzerland  ;  the  ae- 
cidial  form  is  sometimes  found  on  S.  Chamaemespilus  also. 

The  fact  that  it  is  rarely  found  in  the  neighbourhood  of  Stockholm, 
the  teleutospore  form  of  the  fungus  attacking  the  apple,  the  great  distal 
from  the  juniper  (300-1500  metres),  as  well  as  the  feebleness  of  the  attack 
of  this  form,  do  not  agree  very  closely  with  the  abundance  of  Roestelia 
penicellata  on  apples  in  the  same  region.  Is  there  then,  it  may  be  asked, 
an  internal  source  of  disease,  a  stage  in  the  evolution  of  the  fungus,  living 
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vegetatively  during  the  winter  in  the  apple  buds,  from  which  the  summer 
outbreak  of  the  disease  might  be  derived? 

In  the  southern  part  of  Sweden,  a  form  of  Roestelia  has  sometimes 
been  found  on  the  pear,  which  might  have  to  be  attached  to  Gymn.  cla- 
variaeforme  f.  sp.  Pyri- communis. 

384  -  Wheats  Resistant  to  Adverse  Weather  Conditions  and  to  Rust,  in  France.  —  See 

No.  278  of  this  Review. 

385  -The  "Early  Rose"  Potato  Resistant  to  Mildew (Phy top hthora  infestaas), 

in  Poland.  —  Sec  No.  306  of  this  Review. 

386  Coffea  congensfs,  Resistant  to  Hemileia  vastatrix  in  Madagascar.  — 
See  No.  274  ol  tins  Review. 


387  -  Lime  Sulphur  Mixture  for  the  Control  of  Wheat  and  Barley  Smut.  —  Mackie, 

W.  W.,  in  Science,  N.   S.  Vol.  XI/VIII,  No  1247,  pp.  515-516.  Lancaster,  Pa.,  Novem- 
ber 22,  1918. 

The  control  of  stinking  smut  of  wheat  along  the  Pacific  coast  seems 
to  depend  largely  on  the  prevention  of  re-infection  of  the  treated  grain  by 
spores  of  the  agent  of  the  disease  in  the  soil  or  on  its  surface.  Even  when 
a  field  is  free  from  smut  the  soil  may  be  infected  by  neighbouring  fields 
or  by  threshing,  when  numbers  of  smut  spores  are  scattered  in  the  air  and 
carried  for  miles  by  the  wind.  Treatment  with  formaldehyde,  so  effica- 
cious and  economical  in  States  east  of  the  Rocky  Mountains,  where  infection 
of  the  soil  does  not  appear  to  exist,  is  useless  when  the  soil  is  infected.  This 
is  due  to  the  immediate  evaporation  of  the  form  aide  hyde  when  the  solu- 
tion dries  on  the  grain. 

On  the  Pacific  coast  wheat  growers  usually  agree  that  grain  treated 
with  copper  sulphate  is  almost  or  entirely,  free  from  infection  from  the  soil. 
As  the  copper  sulphate  solutions  used  are  very  strong  (1  lb.  to  4-5  galls, 
of  water)  they  injure  considerably  the  germination  of  the  wheat ;  to  prevent 
this  loss  the  caryopses  treated  with  copper  sulphate  are  washed  in  a  lime 
solution.  This  double  treatment  greatly  increases  the  cost  of  labour  and 
farmers  frequently  ask  whether  the  lime  could  not  be  mixed  with  the  sul- 
phate ^o  as  to  have  but  one  operation.  Since  lime  counteracts  the  effects 
of  the  copper  sulphate  on  the  smut  spores  this  method  is  not  ad- 
visable. 

T»  solve  this  question  the  author  made  experiments  with  lime-sul- 
phur mixture.  The  preliminary  experiments  011  wheat  and  barley  showed 
the  mixture,  even  in  fairly  dilute  solutions,  to  be  very  efficacious  against 
stinking  smut  of  wheat  and  covered  smut  of  barley.  A  thick  coating  of 
the  mixture  adheres  to  the  grain,  thus  protecting  it  very  well  against  in- 
fection from  the  soil.  Even  when  .1  very  strong  mixture  (1  part  of  mixture 
to  1  part  of  water) is  used  the  preliminary  experiments  have  shown  no  in- 
jurious effect  on  the  germination  of  wheat  or  barley. 
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388  -  Patents  for  the  Control  of  Diseases  and  Pests  of  Plants  —  See  No.  362  o«  this  Re- 


mew. 


389  -  Diseases  and  Pests  of  the  "  Guayule  "  (Parthenium  argentatum).  dbeasi 

No.  320  of  tbi<  Review.  of  Varii 


390  -  Pestalozzia  Guep/nfi  3n  the  Tea  Plant  in  the  Caucasus.  —  See  No.  323  >i  this 

Review. 

391  -  Disease  of  the  Cacao  Plant  in  Madagascar.  —  See  No.  324  of  this  Review. 

392  -  Observations  on  Peronospora  Spinaciae,  injurious  to  Spinach  in  Sweden.  — 

Eriksson  J.,  in  the  Arkiv  for  Hotanik,  Vol.  XV,  No.  15,  25  pp.  +  3  Figs,  -j-  4  Plat-?. 
Stockholm,  191 8. 

In  Sweden  as  in  many  other  European  countries  and  in  North  America, 
the  leaves  of  spinach  are  attacked  by  a  Peronosphora  which,  differing  from 
the  majority  of  previous  authors,  the  author  prefers  to  consider,  as  does 
Laubert,  as  a  distinct  species  under  the  name  of  Peronospora  Spinaciae 
(Grev.)  I^aub. 

This  fungus  has  been  observed  in  various  localities  in  Sweden  at  any 
rate  since  1904.  Per.  Spinaciae  has  appeared  near  Stockholm  almost  annually 
and  with  varying  intensity  during  the  period  1904-1913.  In  the  middle 
of  July,  1 91 1,  it  attacked  a  bed  very  violently,  all  the  spinach  being  infested 
by  the  fungus  in  a  few  days.  Another  bed  behaved  quite  differently  ;  in 
this  bed,  about  100  feet  away  from  the  first  and  in  which  the  spinach  had 
been  planted  at  the  same  time  as  in  the  previous  one,  the  plants  were,  on 
the  contrary,  quite  free  from  the  parasite.  There  were  no  shrubs  in  the 
locality  that  could  have  hindered  the  spread  of  the  spores  of  the  fungus. 
The  only  difference  was  that  the  seeds  used  for  the  two  beds  had  been 
bought  from  different  seedsmen.  The  unattacked  bed  remained  free  all 
summer  and  autumn.  The  different  behaviour  of  the  plants  in  the  two  beds 
can  only  be  explained,  according  to  the  author,  by  the  introduction  of  the 
disease  with  the  seed  into  the  infected  bed.  To  check  the  truth  of  this 
theory,  the  author  gathered  the  seeds  from  the  healthy  bed  in  autumn; 
this  seed,  when  sown  in  different  beds,  gave  nothing  but  healthy  plants  in 
the  following  year. 

The  author  describes  the  life  cycle  of  the  fungus,  according  to  the  re- 
sults obtained  byhim  in  cytological  researches  begun  in  1911. 

According  to  these  researches  the  life  cycle  of  Peronospora  Spinaciae 
appears  to  be  established  from  its  first  appearance  when  it  appears  as  a 
fungoid  system  of  colloidal  nature,  enclosing  filamentous  and  granular 
formations  living  in  symbiosis  with  the  protoplasm  of  the  host  cell,  then 
destroying  the  chlorophyll  grains  up  to  the  extrusion  of  the  primary  fila- 
ments of  mycelium  through  the  stomata.  It  still  remains  to  be  found  how 
the  fungus  in  the  form  of  plasma,  perhaps  with  the  aid  of  spores  of  secon- 
dary formation,  penetrates  into  the  host  plant. 

To  make  sure  of  having  a  crop  of  spinach  free  from  the  fungus,  only 
seed  should  be  used  that  is  known  to  have  been  gat  hered  from  healt  hy  plants. 
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393  "  Further  Researches  on  Bramble-Leaf  Disease  of  the  Vine(i).  —  Petri,  x, ,  in  the 

Rendiconti  delle  sedule  delta  Reale  Accademia  dei  Lincel,  Classe  di  Scienze  fisiche,  mate- 
matiehe  e  naturali,  Vol  XXVII  (2nd.  Half- Year,  1918),   Pt.  9-10,  pp.  271-275  —  1  Fig. 
Rome,  1 91 8. 
The  results  of  recent  experiments  carried  out  by  the  author  at  the  Royal 
Nursery  at  Arizzano  (province  of  No  vara),  at  the  Higher  Forestry  Insti- 
tute at  Florence,  and  in  Sicily,  especially  on  the  variety  "  Rupestris  du 
Lot  ",  confirm  previous  affirmations,  i.  e.,  that  the  specific  cause  of  bramble- 
leaf  disease  (French  :  "  roncet  ",  "  court-noue  ")  of  the  vine  is  to  be  found 
in  the  soil ;  in  addition,  it  is  shown  that  the  pathogenic  action  is  due  to  a 
microorganism  which  has  the  morphological  characters  of  a  plasmodium. 
This  microorganism,  after  living  a  certain  time  in  the  free  state  in  the  soil, 
penetrates  the  tip  of  the  roots,  and  spreads  in  them,  causing  a  stoppage 
of  growth  in  length  and  deformation  of  their  tips. 

The  attempts  to  isolate  the  microorganism  in  question  suggest  that 
it  may  possibly  be  cultivated  on  artifical  nutritive  media. 

394  -  Harziella  Castaneae,  a  Hypyomycete  Causing  Black  Rot  of  Chestnuts  (2).  — 

Mangin  Iy.,  in  the  Comptes  rendus  des  seance*   de  VAcademie  d' Agriculture  de  France, 
Vol.  TV,  No.  o2,  pp.  885-88Q.  Pari?.  1918. 

Researches  carried  out  by  the  author  with  the  help  of  M.  Vincens 
have  shown  that  black  rot  (French  :  "  pourriture  noire  ")  of  chestnuts  is 
produced  exclusively  by  Harziella' Castaneae  —  which  confirms  Bainiers's 
opinion  —  and  that  the  rot  does  not  develop  on  fruit  attached  to  the  tree, 
the  infection  taking  place  after  the  chestnuts  have  fallen  to  the  ground. 

While  the  fungus  is  growing,  a  very  active  evaporation  takes  place  which 
makes  the  edible  part  very  light.  This  property  is  well  known  to  growers, 
who  utilise  it  for  separating  diseased  from  healtlry  fruit  by  putting  them  in 
water,  when  the  diseased  ones  float  and  the  healthy  ones  sink  to  the  bottom. 
But  this  process  is  deceptive  as  fruit  that  are  at  the  beginning  of  an  attack 
of  rot  are  still  heavy  enough  to  fall  to  the  bottom  ;  left  with  healthy  chest- 
nuts, they  finally  cause  the  whole  crop  to  rot. 

To  protect  the  chestnuts  against  the  attacks  of  H.  Castaneae,  the  au- 
thor recommends  the  use  of  sulphur  dioxide  by  proceeding  as  follows:  — ■ 
gather  the  fruit  each  day  and  dry  them  in  the  sun  011  a  clean  spot  or  on  racks; 
dry  green  leaves  in  the  sun  ;  then  place  a  layer  of  leaves  in  the  bottom  of 
a  small  cask  or  box,  cover  it  with  a  layer  of  chestnuts,  cover  them  with  ano- 
ther layer  of  leaves  and  another  of  chestnuts  and  so  on,  until  the  box  is 
half-full  ;  burn  one  or  two  sulphur  "  matches  "  and  close  the  cask  or  box 
very  tightly  ;  after  48  hours,  open  the  box  and  fill  it  with  green  leaves  and 
chestnuts  that  have  already  been  treated  ;  close  it  up  and  store  it  away  in 
a  place  sheltered  from  cold  and  damp. 

If  it  is  feared  that  the  chestnuts  are  already  much  attacked  by  black 
rot,  separate  them  by  difference  of  density  ;  those  that  sink  to  the  bottom 


1)  See  R.,  July  1914,  No.  684  ;  R.,  Sept.  1916,  No.  1029.  (/ 
(a)  Set  a\,  February,  1917,  No.  203.  (Ed.) 
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(they  are  left  in  for  8  to  10  days,  according  to  the  method  used  in  the  canton 
of  Mercoeur,  Correza)  are^  dried  in  the  sun,  then  treated  in  the  way  described 

above-  .-.M  .MM&M 
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395j-  The  Gro  wth  of  Weeds  Favoured  by  Weather  Conditions,  in  the  Rice-fields  of  Pied- 
mont, Italy.  —  See  No.  279'jof  this  Review.1. 

INJURIOUS  INSECTS   AND  OTHER  LOWER  ANIMALS,  f  *f| 

396  -  Italian  CoCCidae. —  Leonardi,  G.,  in  the  BoUettino  del  Laboratorio  di  Zoologia  gem- 
rale  e  azraria  della  R.  Scuola  superiore  d'Agricoltura  in  PoHici,  Vol.  XII,  pp.  188-216  + 
13  Figs.  Portici  (Naples),  1917-1918. 

The  list  of  Italian  coccidae  has  been  increased,  of  late  years,  by  va- 
rious new  forms.     These  are  : — 

I)  Aspidiolus  hedericola  Lind.,  on  Hedera  Helix  ; 

■     2)  A.  britannicus  Newst.,  on  H.  Helix,  Rhammus  Alatemus  and  Vi- 
burnum sp  ; 

3)  A.  lataniae  Sign.,  on  Pandanus  Veitchi ; 

4)  A.  lenticularis  Lind.,  on  Olea  europaea,  Phtacia  Lentis  us,   Po- 
pulus  tremula ; 

5)  A.  ligudicus  n.  sp.,  on  the  vine  ; 

6)  Hemiberlesia  subterranea  Lind.,  on  Agropyron   intermedium,  A. 
repens  and  Agropyron  sp.  ; 

7)  H.  ephedrarum  (Lind.),  on  Ephedra  nebrodensis  ; 

8)  H.  trabuti  March.,  on  the  same  host -plant  ; 

9)  H.  canariensio  (Lind.),  on  Centaurea  sp. ; 

10)  Targionia  nigra  Sigh.,  on  Cineraria  maritima  ; 

II)  T.  laapi  (Lind).,  on  Genista pilo:a  ; 

12)  Lepidosaphes  tuber culata  Malen.,  on  Cymbodium  Tracyanum; 

13)  Pseudoparlatoria  parlatoriodes  Ckll.,  on  an  undetermined  plant ; 

14)  Adiscodiaspis  ericicola  March.,  on  Erica  arborea  ; 

15)  Howardia  biclavis  (Comst.),  on  Haematoxylon  campechianum ; 

16)  Eulecanium  prunastri  (Fonsc),  on  wild  plum   and    on  peach  ; 

17)  Eul.  piligerum  n.  sp.,  on  plum; 

18)  Eul.  ficinum  Paoli,  on  Ficus  Carica; 

19)  Eul.  sericeum  Lind.,  on  Abies  alba; 

20)  Eucalymnatus  tessellatus  (gn.),  on  Kentia  and  other  palms,  and 
on  Pterospermum  acerifolium  ; 

21)  Pseudococcus  diminutus  n.  sp.,  on  Phormium  tenax  ; 

22)  Ps.  notabilis  n.  sp.,  on  Myoporum  tuberculatum  and  Nicotiaiui  sp.  ; 

23)  Ripersia  silvestri  n.  sp.,  in  a  nest  of  Plagiolepis  pygmaai  (Latr.J; 

24)  Eriococcus  cactearum  n.  sp.,  on  Cereus  sp.  and  Mammilla) -ui  sp. ; 

25)  Nidularia  pulvinata  (IPlanch.),  on  Quercus  Ilex. 

As  an  appendix  a  list  of  all  the  coccidae  so  far  recorded  in  Italy  and 
their  respective  host-plants  is  given.  A  total  number  of  147  coccidae  is 
given  in  the  list. 
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397  -  CDCCidida3  Of  the  Philippine  Islands  (1).—  Robinson,  E.,  in  the  Philippine  Jour- 
nal of  Science,  Sc  tinn  D.,  General  Biology,  Ethnology,  and  Anthropology.  Vol.  XIII, 
No  4,  pp.  145-147  +  3   Figs.     Manila,   1918. 

The   list  given  includes  the   following   species  collected   in  different 
parts  of  Lucon  island  : — 

1)  Phenacoccus  spinosus  n.  sp.  on  Ficus  nota  ; 

2)  Pseudococcus  virgatus  (Cockerell),  on  Bridelia  stipularis  and  Hi- 
biscus Rosa-sinensis ; 

3)  Hemic! lionaspis  aspidistrae   (Signoret),   on    ripe   fruit   of   Areca  • 
Catechu ; 

4)  Aspidiotus  cydoniae  Comstock,  on  Samanea  Soman  ; 

5)  Psendoanidia  manilensis  n.  sp.,  on  the  preceding  host ; 
())  Clirysomphalus  rossi  (Maskell),  on  Phalaenopsis  sp.  ; 

7)  Greeniella  javanensis  ^Green),  on  Eugenia  sp.  : 

8)  Lepidosaphes  gloverii  (Packard),  on  ripe  fruit  of  .4  Catechu. 
The  author  also  refers  to  Cryftoparlatoria  uberifera  Lindinger,  said  to 

have  been  collected  in  the  Philippines  on  Artocarpus  sp.  and  M  allot  us  plii- 
lippinensis  ;  he  did  not  Hud  this  species. 

398  -  Coccidae  from  the  Island  of  S  Thomas  (2).  —  de  Seabra,  a.  f  and  Vayssi^re, 
P. . in  the  Bulletin  de l.i  SociiU  ento  France,  No.  10,'  pp.  162-164.  Paris;  iqi8. 

The  list  includes  : — 

1)  Iceryapurchasi  Mask.,  on  cultivated  Rosa,  0  coccid  not  y~t  recorded 
from  western  or  equatorial  Africa  ; 

2)  Orthezia  insignis  Dough,  very  common  on  leaves  of  Coffca  arabica ; 
especially  attacks  the  terminal  bud  and  seems  to  favour  the  development 
of  Capnodium  Coffeae  ;  it  has  not  yet  been  recorded  from  the  French  colo- 
nies in  Africa  ; 

3)  Pseudococcus  cxtri  (Risso),  on  roots  and  fruits  of  Thcobroma  Cacao  \ 
-|)  Ceroplastes  sp.,  fairly  abundant  on  the   branches  of    C.  arabica; 

5)  Viusonia  slellifera  Green  ;  two  specimens  only  on  leaves  of  Ci- 
trus sp  ;  the  species  had  not  been  previously  recorded  in  Africa  : 

6)  Lecanium  nigrum  Nietn.,  fairby  common  on  leaves  of  Hevea  guia- 
nensis,  but  apparently  not  very  injurious  ; 

7)  L.  viride  Green,  very  common  on  leaves  of  Coffca  libcrica,  together 
with  its  parasite,  Cephalosporium  Lccanii ; 

8)  Aulacaspis  pciitagoua  (Targ.),  very  abundant  on  Carica  Papaya 
and  on  Herat  guianensis  ;  not  yet  recorded  from  the  west  coast  of  Africa  ; 

9)  Aspidiotus  (Pseudaonidia)  trilobitiformis  Green,  very  injurious 
to  Theobroma  Cacao  in  the  island,  from  where  the  coccid  had  already  been 
recorded  but  not  from  the  Frencti  colonies  in  Africa  ; 

.  I.  palmar  Morg.  and  Ckll.,  common  on  leaves  of  Carica  Papaya 
and  Artocarpus  incisus  ;  rarer  on  leaves  of  Theobroma  Cacao,  Persea  graiis- 
sivia  and  Citrus  spp  ; 


R.  D  (Ed 
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11)  A.  (Selenaspidus)  articulatus  Morg.,  on  T.  Cacao  and  on  various 
other  representatives  of  the  flora  of  the  island ; 

12)  A.  {M organella)  maskelli  Ckll.,  on   T.  gratissima  accompained 
by  Aulacapsis  pentagona  ; 

13)  Mytilaspis  becki  Xewm.  (=  M.  citricola  Pack),  on  Citrus  spp. ; 

14)  Ischnaspis  fdiformis   (Douglas),   on   leaves  of   Coffea  liber ica, 
but  rare. 

399  -  New  Host  Piantsof  the  Coccid  Lecanium  persicae,  in  France.  —  Bulletin 

de la  SodSte entomolosijue  de  France.,  No.  is.  p.  207.  Paris.  toiS. 

M.  P.  Vayssiere  announces  that  the  Entomological  Station  of  Paris 
has  received  specimens  of  Lecanium  persicae  Fab.,  observed  on  Euonymus 
japonicus  (at  Bordeaux  and. Orleans) ,  on  E.  pulchellus  (1)  (at  Bordeaux), 
on  Ampelopsis  sp.,  and  on  Wistaria  chinensis.  Previously,  these  plants  were 
not  recorded  as  hosts  of  this  Lecanium. 

400  -  Bacterial  Parasites  of  the  Larva?  of  the  Cabbage  White  Butterfly  {Pier  is  bras- 
Sl'cas)  in  France.  — Paillot,  A.,  in  the  Compte$  rmdus  des  seances  de  I' Academic 

Science.;  First  Half-Year,  1919,  Vol.  CEXVIII,  No.  9,  pp.  476-478.  Paris,  iqiq. 

From  the  larvae  of  Pieris  brassicae,  five  bacterial  parasites  have  been 
isolated  and  named,  according  to  their  respective  cultural  properties,  Ba- 
cillus pieris  fluorescens,  B.  pieris  liquefaciens,  B.  pieris  non  liquefaciens  a, 
B.  pieris  non  liquefaciens  (3,  and  B.  pieris  agilis. 

The  first  four  come  from  the  region  of  Lyons  (plateau  of  Sathonay) 
and  the  fifth  was  found  at  Sellieres  in  the  Jura  mountains. 

Amongst  these  bacteria,  B.  pieris  fluorescens  was  found  most  frequently. 

401  -New  Bacterial  Parasitas  of  the  Cockchafer,  Observed  in  France.  — .paillot,  a., 
in  the  Comptes  rendus  des  seances  dc  V  Academie  des  S(  >  2nd.  Ha. f- Year,  1918,  Vol- 
CI,XVT.I,  No.  26.  pr>.  1046-1048.  P.tK  tots.      . 

Three  species  of  bacteria  that  differ  from  those  previously  observed  have 
been  isolated  from  Cockchafers  from  Tours.  Two  of  them  liquefy  gelatine  and 
can  be  placed  in  the  group  that  the  author  calls  Bacillus  melolontliac  li- 
quefaciens ;  each  species  is  designated  by  the  letters  (3  and  y  ;  the  third  spe- 
cies, which  does  not  liquefy  gelatine,  can  be  placd  in  the  group  B.  melolon- 
thae  non  liquefaciens,  which  already  includes  three  other  species  (a,  [3,  7)  ; 
it  can  therefore  be  designated  by  the  letter  S. 

The  action  of  the  new  bacteria  on  sugar  enables  them  to  be  distinguislu'd 
from  those  previously  included  in  the  above   mentioned  groups. 

402  -  Parexorista  caridei,  a  Dipterous  Parasite  of  the  Macrolepidopteron 
Oiceticus  platensis,  injurious  to  Trees  in  the  Argantine  (2).  —  Carxde  Mas  - 

sini.  P.  and  Brethes,  J.,  in  the  An  ih  dad  Ru  al    l      nl  na,  V.  ir  J.lil. 

£11,  No.  4pp.  207-2J0  +11  Figs.  +  '  Coloured  Pla,te.  Buenos  Avres,  1918. 
Description  of  Parexorista  caridei  Brethes,  parasitic  on  the  larvae  ol 
Oiceticus  platensis  Berg  ("  bicho  de  cesto  "  or  "  bicho  de  canasto  "\. 


(1)  According  to   the    Index   Kewensis,    E.    pulchellus   is    1    synonym    ol    E 
I/irm.  (Ed.) 

(2)  SeeR'.,  Feb.  1912,  No.  459  :  R-,  Oct.  1917.N0.  981,  A'.,  June.  191        ■ 
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This  appears  to  be  the  first  dipteron  recorded  as  a  natural  enemy  of 
the  macrolepidopteron.  It  has  been  introduced  from  the  north  of  Cordoba 
into  the  province  of  Buenos-Ayres,  where  it  has  already  bred.  Only  the 
future  can  tell  whether,  after  becoming  acclimatised  in  the  new  region,  the 
dipteron  will  be  as  efficacious  against  Oicetious  platensis  as  it  is  in  the  north 
of  the  Argentine. 

403  -  An  Insecticidal  Powder  from  Corea.  —  See  No.  325  of  this  Review. 

404  -  On  Phthorimaea  operculella  a  Microlepidopteron  Injurious  to  the^Po- 
tatD,  aii  Oil  its  Pressnea  in  Morocco  (x),  —  Bulletin  de  la  Society  entomologigue  de 
Frame,  No.  20, p.  270.  Paris,  1918. 

Regarding  the  remrk  by  M.  J.  DE  Joannes  on  the  presence  and  harm- 
fulness  of  Phthorimaea  operculella  Zell.  at  Casablanca  (western  Morocco), 
M.  F.  Pickard  states  that  it  is  not  the  first  time  that  this  microlepidopteron 
has  been  observed  in  Morocco.  He  obtained  it,  in  the  early  part  of  1917, 
from  the  neighbourhood  of  Fez,  where  it  does  considerable  damage.  Phtho- 
rimaea operculella  has  been  known  for  a  long  time  in  Algeria,  and  its  pre- 
sence in  Morocco  is  probably  not  of  recent  origin. 

405  Pect  inophora  gossyp/e/Ia,  a  Microlepidopteron  Injurious  to  Cotton,  in 
Italian  Somailland(2).  —  Del  Guercio,  in  L'Agricoltura  Coloniale,  Year  XII,  2nd. 
Hit-Year,  No.   5,  pp.    298-311  -+-  *5  F'gK-  Florence,  1918. 

>  Gelechia  gossypiella  (=  Pectinophora  gossypiella)  is  now  even  distributed 
through  the  cotton-growing  regions  of  Italian  Somaliland,  where  it  has  been 
reckoned  that  the  cotton  capsules  are  attacked  by  the  insect  nearly  in  the 
proportion  of  100  %. 

The  author  has  worked  out  the  life  history  of  the  microlepidopteron 
from  material  sent  to  him  for  examination,  and  he  found  the  eggs  and  lar- 
vae of  the  insect  were  attacked  in  large  proportions  by  endoparasites.  It 
suffices  to  say  that  the  number  of  Pectinophora  that  euerged  from  the  capsules 
were,  in  proportion  to  their  parasites,  as  1  is  to  13.  According  to  obser- 
vations made  in  Italy,  most  of  the  endo-parasites  were  injurious  to  the  lar- 
vae rather  than  the  eggs.  These  natural  enemies,  which  belong  to  the  Hy- 
menoptera,  are  1)  a  braconid,  in  great  numbers  and  represented  by  males 
and  females,  2)  three  chalcidids,  one  of  which  attack  the  eggs  of  the  micro- 
lepidopteron, while  two,  represented  by  females  only,  attacks  the  larvae, 
3)  a  proctotrupid,  represented,  in  the  collection  made,  by  one  female.  The 
author  describes  these  endo-parasites,  but  does  not  identify  them  speci- 
fically, ^j 

In  order  to  utilise  these  natural  enemies  in  the  control  of  the  micro- 
lepidopteron, it  seems  advisable  that,  when  the  cotton  harvest  is  finished,  the 
workers  should  examine  the  fields  and  remove  all  the  boll^  stil  remaining 
on  tlie  plants.     These  capsule  should  be  placed  carefully.,  avoiding  crushing 


(1)  8e<   R.,  Jan.  1919,  No.  140  o.R.,Ftb  N"i    zbo.(Ed.\ 

(2)  See  A'.,  Dec.,  1918,  No  I  d.) 
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them,  in  large  boxes  whose  side  walls  are  provided  with  at  least  four  open- 
nings  covered  with  wire  gauze  with  holes  large  enough  to  allow  the  endo- 
parasites  to  escape  while  retaining  the  adult  microlepidopteron.  The  boxes 
should  be  placed  in  the  plantation  at  intervals  of  150  feet  apart,  and  raised 
above  the  soil  on  stones  so  as  to  prevent  their  contents  getting  damp. 

406      Grapholitha  lepla.stria.na,  a  Microlepidopteron  Injurious  te  the  Culti- 
vated Cabage,  in  France.  —  l^E  Joannis,  P.,  in  the  Bulletin  de  la  SocieU  entomologique 

dc  France,  No.  17.  pp.  234-237.  Paris,  1918. 

The  author  states  that  he  has  taken,  on  August  15,  1918,  at  Xiort 
(Deux-Sevres) ,  Grapholitha  leplastriana  Curtis,  a  microlepidopteron  so  far 
with  few  records  in  France. 

The  species  is  considered  as  an  English  one,  but  it  is  occasionally  found, 
besides  in  France,  in  Austria-Hungary,  Roumania,  and  in  Italy. 

Though  it  feeds  on  the  wild  cabbage,  the  larva  of  the  microlepidopteron 
also  feeds  on  the  cultivated  cabbage,  as  was  shown  by  rearing  experiments 
carried  out  by  C.  G.  Barrett  en  England  ;  it  does  not  appear,  however,  that 
the  larvae  have  been  never  observed  attacking  cultivated  cabbage  sponta- 
neously. The  only,  and  that  a  rather  vague,  indication  in  this  respect  is 
that  L.  DE  Joannis  took,  in  1884,  about  15  specimens  of  Grapholitha  le- 
plastriana in  a  railwayman's  garden  near  Douvres ;  in  the  garden  about  50 
cabbages  were  growing,  and  had  probably  served  as  hosts  to  the  larvae  of 
the  microlepidopteron. 

This  Grapholitha  has  caused  serious  damage  in  Italy.  In  August,  1912. 
Sig.  Cecconi  wrote  that  the  cauliflower  crops  in  the  neighbourhood  of 
Fano  (Marches)  were  seriously  attacked  by  the  larvae  of  a  microlepidopteron 
that  the  author,  after  examining  the  adults,  was  able  to  identify  as  Grapholi- 
tha leplastriana.  The  larvae  feed  inside  the  tops  of  the  young  plants,  cans 
ing  them  to  decay  rapidly.  Sig.  Cecconi  published  a  special  paper  the  year 
after  on  the  cause  of  the  trouble,  which  has  been  long  known  to  the  farmers 
of  that  region. 

407  -  Agriotes  lineatus,  a  Coieopteron  Injurious  to  the    Vine,  in  Italy 

BIANI,  C,  in  the  Giornalevinicolo  italiano,  YearXEV,  No.  8,  pp.   71-72  +  ^   Fig.  Casale 
Monferrato,  191 9. 

In  the  province  of  Xovara  the  larva  of  Agriotes  lineatus  L.  (French : 
"taupin  raye";  English:  "click-beetle")  has  caused  during  the  last  1 
years  or  so,  frequent  and  serious  damage  to  the  nurseries  of  grafted  Amer- 
ican vines.  The  larva  can  be  found  in  the  nurseries  towards  the  middle  of 
June,  when  the  tender  shoots  of  the  scion  begin  to  show  ;  it  remains  hidden 
sometime  in  the  upper  layers  of  the  mounds  of  earth  covering  the  young 
plants  and  precisely  in  proximity  to  the  point  of  insertion  of  thtfgraft . 
after,  it  attacks  the  young  shoots  close  to  where  they  are  inserted,  rings 1  h 
presses  them  closely  and  pierces  them   thus  causing  them  todry  up  ( 


(1)  The  damage  done  to  the  buds  of  young  vines  by  the  larva  of  a  1 
scurus I,.)  has  been  long  known.  Compare  Kkii,  I...   Die   Tieri>chen  Feinde.in  9 

Handbuch  der  Pflanzenkrankh  iten,B<  rlin,  [91  -  '"•  ,'"1  •  s    1'  <    '' 
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The  damage  caused  becomes  less  noticeable  and  is  gradually  reduced  to 
very  little  as  the  temperature  rises  and  the  shoots  become  stronger. 

The  various  methods  of  controlling  the  attacks  of  the  beetle  on  ce- 
reals have  been  tried  in  the  case  of  the  vine,  but,  so  far,  no  clearly-defined 
results  have  been  obtained. 

408  -  The  "  Mulberry  Scale  "  (Dfaspis  pentagona)  Observed  in  the  Peach  Tree 
and  Nectarine  Tree,  in  France.  —  Vaussiere,  p.,  in  the  Bulletin  de  la  Societe  entomo- 

lo?ique  de  France,  No.  18,  pp.  242-243.  Paris,  1918. 

In  August,  1918,  Diaspis  pentagona  Targ.  was  observed  on  peach  and 
nectarine  trees  in  private  property  at  Menton-Garavan.  In  the  following 
month  the  scale  was  reported  from  other  parts  of  the  department  of  the 
"  Alpes-Maritimes  ". 

409  -  On  the  Biology  of  Stephanitis  pyri  and  on  the  Damage  it  causes  to  Pear 

and  Apple  Trees  in  France. —  I,ecaixlon,  A.,  in  the  Comptes  rendus  des  seance*  de 
V Acadimie  d' Agriculture  de  France,  Vol.  V,  No.  1,  pp.  39-43.  Paris.  1919. 

The  small  bug  known  in  France  as  the  "  tigre  du  poirier  "  or  "  pear- 
tiger  "  {Stephanitis  pyri,  syn.  Tingis  pyri)  has  caused  serious  damage  to 
pear  and  apple  trees  during  the  year  1918  in  certain  regions  of  the  "  Haute- 
Garonne  ".  The  observations  made  by  the  author  on  trees  grown  on  walls, 
in  pyramids  or  in  cordons  in  the  Experimental  Garden  of  the  Horticultural 
Society  of  the  Haute-Garonne,  from  May  18  to  December  4,  1918,  are  suc- 
marised  below. 

According  to  workers  who  have  described  the  life-history  of  the  "  pear 
tiger  "  the  insect  is  most  abundant  in  summer,  causing  damage  chiefly  in 
August  and  September  (1).  As  a  matter  of  fact,  according  to  the  author,  it 
appears  in  spring  and  persists  throughout  the  growing  period  of  the  fruit 
trees  that  it  attacks.  After  May  18,  many  of  the  apple  and  pear  trees  (in 
espaliers  or  cordons)  examined  by  the  author  were  already  infectedby  the 
parasite.  At  that  time  the  leaves  attacked  had  not  suffered  much,  and  as 
yet  showed  no  traces  of  the  discolouration  that  appears  after  the  insect 
has  been  sucking  for  some  time.  On  June  26,  the  bug  had  multiplied  great- 
ly and  the  fruit  trees  in  the  Garden  had,  in  consequence,  suffered  consider- 
ably, judging  from  the  great  number  of  the  discoloured  leaves.  Observa- 
tions made  on  August  8,  September  26  and  October  31  showed  that,  during 
the  last  period  of  summer  and  the  beginning  of  autumn,  the  damage  caused 
by  the  insect  kept  on  increasing.  It  was  noted  that  on  November  11  and 
even  on  December  4,  S.  pyri  was  still  fairly  common  on  the  last  leaves  of 
the  apple-trees  on  which  they  had  been  observed  since  May  18  (2). 


(D  The  presence  of  the  bug  and  the  damage  it  causes  have  been  recorded  before  thai  pe- 
ls well  •  at  the  b  ginning  of  spring  (cf.  LeoNardi  G.,  Gli  insfttinocivi,  etc.Napoli,  19m, 
Vol.  IV,  p.  68  ;  R.  MiNiSTERO  di  agricoloura,  industkia  e  commercio,  Entomologia  aera- 
ria  (Manuale  ledatto  dalla  R.  Stazione  di  Entomologia agraria  in  Pirenxe,  diretta  <lal  Prof. 
Eerie-.;.  Plorem  e,  icj  md in  May  (Cf.  Grandi  G.,  Dispense  ii  Entomologia  agraria 

/         F.  Silvestri,  Portici,  1911,  p.  8a.  (Ed.) 
(2)  According  to  Cbonardi  (op.  cit.)  the  insect  can  b<  Found  in  greater  oj  lesser  number 
throughout  the  year,  (i  i.) 
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The  "  pear  tiger  "  is  generally  considered  as  harmful  to  the  pear-tree 
only  and  is  rarely  recorded  as  feeding  on  the  apple  tree  (1). 

The  author's  observations  show  that  the  two  kinds  of  fruit  tree  are 
attacked  to  an  equal  extent  by  the  insect  in  question  and  that  all  the  varie- 
ties of  apple  seems  uniformly  apt  to  harbour  the  parasite.  On  July  26,  the 
author  noted,  among  the  espalier  or  cordon  apples,  which  were  several  years 
old  and  bore  numerous  discoloured  leaves  owing  to  the  attacks  of  the  in- 
sect, the  following  varieties  :  -  "  Calville  blanc  ",  "  Reine  des  Reinettes  " 
'  Reinette  doree  ",  "  Reinette  jaune  d'hiver  ",  and  "  Museau  de  Lievre  " 
On  August  8,  a  number  of  young  apple-trees,  only  planted  in  the  spring 
of  1 918,  were  also  invaded  by  the  parasite.  Amongst  the  trees  were 
the  varieties  "  Empereur  Alexandre  ",  "  Api  dore  "  "  Reinette  de  Caux  " 
and  "  Transparente  de  Croncels  ". 

In  one  and  the  same  enclosure,  all  the  apple  and  pear  trees,  when  not 
iacing  the  sun  in  the  same  way,  are  not  all  attacked  equally  by  Steph. 
pyti.  The  bug  abounds  especially  on  trees  exposed  against  walls  that  get 
the  sun  during  the  warmest  hours  of  the  day.  The  parasite  is  less  numer- 
ous or  is  even  completely  wanting  on  trees  facing  north  or  east. 

On  the  other  hand,  on 'trees  grown  in  pyramids  and  placed  inside  the 
enclosure  and  not  against  the  walls,  it  can  often  be  observed  that  Steph. 
pyvi  invades  the  leaves  at  the  base  of  the  plant,  i.  e.,  near  the  soil.  In  every 
case,  however,  the  invasion  of  the  trees,  whether  in  espaliers,  cordons 
or  pyramids,  extends  progressively  from  the  base  to  the  summit. 

When  a  pear  or  apple  tree  is  invaded  by  just  a  small  number  of 
"  tigers  ",  it  suffers  little,  the  damage  being  limited  to  the  decay  of  a 
iew  leaves.  But,  as  often  happens  in  the  south  of  France,  and  as  was  the 
•case,  in  1918  in  the  Haute -Garonne,  when  it  is  a  question  of  a  strong  inva- 
sion of  these  bugs,  the  trees  most  attacked  suffer  great  damage.  Nearly 
all  their  leaves  end  by  being  greatly  affected  and  incapable  of  fulfilling  their 
function  as  much  owing  to  the  excreta  of  the  inse  ct  covering  the  under  side 
of  the  leaf  with  a  sort  of  very  adhesive  varnish  to  which  large  number  of 
larval  skins  remain  attached,  as  to  the  pricks  and  suction  of  the  sap.  The 
iruits  only  develop  under  very  unfavourable  conditions,  and  when  the  bug 
abounds  on  the  same  trees  for  several  consecutive  years,  the  trees  become 
very  sickly. 

The  author  thinks  that  the  only  suitable  remedies  against  the  "  pear 
tiger  "  consist  in  spraying  the  under  side  of  the  trees,  with  substances  that 
kill  the  bugs  either  by  simple  contact  or  by  asphixiating  the  insects  with 
the  toxic  vapours  they  give  off  (nicotine  vapour  or  hydrocyanic  acid). 


(1)  G-randi  (op.  ci'i.)  states  that  it  is  very  injurious  to  apple  and  pear  trees  ;  j,i:onu<i>i 
(op.cit.)  says  that  the  insect  causes  serious  damage,  especiallj  toapple  and'pear  trees  ;  KIRCH- 
ner,  O.,  Die  Krankheiten  und  Besch  1.I1  jiu  ,01  unserer  landwiri  ,chaftlichen  Kultuipt!  uizni,  :. 
Aufl.,  Stuttgart,  1906,  S.  468,  477,  559,  records  it  from  the  peach  and  ipple ;  Reh, 
Die  tierhchen  Feinde,  in  Sorauer  P.,  Handbuch  der  Fflingenkr.inkheiten,  \  \u&.,  Berlin, 
2914,  III  Bd.,  S.  627,  says  it  occurs  on  pear,  apricot,  peach,  cherry  and  walnut  tre< 
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410  -  Eumarcha.Ua  gennadiosi,  a  Dipteron  Injurious  to  Carob  Beans  in  Italy. 

—  Del  Guercio,  G.,   in    L'Airicoltura   Coloniale,  Year   XII,   2nd.   Half-Year,   No.    5, 
pr>.  287-297  +  5  Figs.  Florence,  iqtS. 
The  author  first  describes  the  adult,  pupa  and  larva  of  Eumarchalui 
Gennadiosi  (March.)  Del  Guercio  and  discusses  the  systematic  position  of 
the  species.     A  few  notes  are  given  on  the  biology  and  habits  of  the  insect. 
The  fly,  which  has  so  far  been  recorded  only  from  the  provinces  of 
Bari  and  Lecce,  lays  its  eggs  in  the  very  young  fruits  of  the  carob  ;  the  newly- 
hatched  larvae  feed  on  the  tissues  of  the  carobs  whose  growth  is  in  this  way 
stopped  to  such  an  extent  that  they  get  no  bigger  than  vetch  pods  or  those 
of  a  very  small  pea  and  show  external  zones  of  depressions  of  varying  size 
and  true  constrictions.     In  the  worst  cases,  after  the  adult  dipteron  has 
emerged,  the  fruits  it  has  attacked  dry  up  and  fall  to  the  ground. 

The  insect,  which  has  several  generations  in  the  year,  always  attacks  the 
tenderest  fruit,  passing  from  the  early  to  the  late  ones  that  are  hardly 
ever  wanting  on  the  tree  or  by  returning  to  fruit  that  had  been  attacked  pre- 
viously but  which  could  still  harbour  eggs  and  larvae. 

In  1914,  the  carob-crop  was  extremely  reduced  in  the  province  of 
Bari  ;  in  1912,  the  insect  attacked  50-60  %  of.  the  fruit  in  the  province  of 
Lecce. 

As  regards  the  control  of  the  parasite,  an  efficacious  way  is  to  collect, 
at  the  end  of  the  summer,  all  the  incompletely  developed  or  deformed  fruit, 
which  are  easily  seen  on  the  plant  ;  after  having  been  stored,  these  fruit 
could  be  used  as  cattle  food  or  in  some  other  way. 

If  the  carob-tree  is  attacked  simultaneously  both  by  the  Dipteron 
and  by  Oidium  Ceratoniae,  suitable  strengths  of  polysulphides  of  lime  or 
washes  with  sulphur  as  a  basis  may  be  tried  against  both  insect,  and 
fungus. 
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ABSTRACTS 


AGRICULTURAL    INTELLIGENCE 


GENERAL,    INFORMATION. 

411  -  Agriculture  and  Forestry  in  Macedonia  (Contribution  to  the  Flora  of  Mace- 
donia: I).  —  Turrill,  W.  B.,  Royal  Botanic  Gardens,  Kew,  Bulletin  of  Miscellaneous 
Information,  Ncs.    8  &  0,  p.   253-254.  London,  191S. 

At  present  cultivation  in  Macedonia  is  only  carried  on  in  limited  areas 
and  by  primitive  means.  Little  or  no  rotation  of  crops  is  observed,  but 
land  is  often  allowed  to  lie  fallow  for  several  years,  and  the  only  "  dressing  " 
the  fields  commonly  receive  is  the  turning  on  of  sheep  in  spring  and  autumn. 
The  ground  is  broken  by  a  one-handled  wooden  plough,  generally  made  from 
a  single  tree  trunk  and  drawn  by  a  pair  of  oxen  or  buffaloes.  Sowing  is 
accomplished  by  making  a  hole  with  the  big  toe  for  each  grain,  or  the  seed 
is  merely  scattered  over  the  stubble  and  ploughed  in.  The  soil  is  naturally 
very  fertile  in  many  of  the  valleys  and  plains. 

Reaping  is  done  by  hand,  and  the  unbound  sheaves  are  threshed  by  the 
tramping  of  animals  (oxen,  cows,  donkeys,  ponies)  round  and  round  the 
smooth  threshing-floor  of  hardened  mud,  generally  dragging  after  them  a 
portion  of  a  tree-trunk,  winch  acts  as  a  wooden  roller,  or  a  piece  of  flat 
timber  like  a  sledge,  slightly  turned  up  in  front  and  with  a  man  or  children 
sitting  upon  it.  The  grain  is  winnowed  by  the  mixture  of  straw  and  grain 
being  thrown  up  into  the  air  with  forks  of  several  broad  prongs,  or  with 
wooden  shovels.  The  cereals  chiefly  cultivated  are  wheat  (bearded  and 
non-bearded  varieties),  maize,  barley,  and  oats. 

Tobacco  cultivation  is  an  important  industry  in  Macedonia,  and  many 
fields  of  it  are  grown  in  most  districts.     In  the  villages  the  gathered  le 
are  strung  in  rows  and  hung  to  ferment  under  the  eaves  of  house  3  and  barns. 
Cotton  has  been  grown  in  the  Struma  Plain  and  els.  wIkiv.     Round  1. 
and  in  other  districts  the  opium  poppy  is  cultivated. 
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Viticulture  is  important  in  the  Struma  Plain.  Several  kinds  of 
grapes  are  grown  for  wine-making  and  for  manufacture  into  raisins. 

Fruit  cultivation  should  be  a  financial  success  in  Macedonia  if  good  va- 
rieties of  trees  were  introduced  and  markets  rendered  available.  Many  of 
the  fruits  are  small  and  evidently  little  or  not  at  all  removed  from  wild 
types.  In  June  abundance  of  luscious  cherries — red,  white,  and  black  — 
may  be  gathered  near  most  villages.  In  July,  plums,  pears,  and  peaches  of 
several  kinds  are  ripe,  as  is  also  a  small  kind  of  apricot  and  the  white  mul- 
berry. Later,  quinces,  pomegranates,  grapes,  and  figs  ripen.  Water- 
melons are  brought  to  perfection  in  Macedonia. 

Forestry  is  non-existent  in  Macedonia.  The  scarcity  of  trees  is  most 
noticeable,  especially  in  the  districts  around  Salonika,  which  are  absolute- 
ly bare  except  for  the  shrubby  Quercus  coccifera  and  low  herbage. 
Inland  trees  occur,  but  nearly  always  singly  or  in  small  groups,  seldom 
worthy  of  the  name  of  woods.  Quercus  confcrta  seems  the  tree  most 
frequently  used  for  house  timber  in  the  inland  districts.  It  is  the  common- 
est tree  in  many  districts  and  also  occurs  as  a  nullah  shrub.  In  the  Struma 
Plain,  elm  trees  reach  a  good  size,  and  isolated  planes  are  well  developed  in 
various  localities.  The  comparative  scarcity  of  trees  is  probably  due  to 
several  causes.  In  the  first  place  the  Turks  have  burnt,  or  otherwise  de- 
stroyed, many  forests  in  the  Balkans,  in  their  wars  with  brigands  and  insur- 
gents of  various  kinds.  Much  timber  has  been  used  by  the  inhabitants 
for  house-building,  plough  and  cart  making,  etc.,  and  for  firewood  and 
charcoal  burning,  and  no  trees  are  systematically  planted  in  the  place  of 
those  cut  down.  The  flocks  of  sheep  and  goats  of  the  nomad  shepherds 
wandering  over  the  hill  country  prevent  new  woods  springing  up  natu- 
rally, by  nibbling  down  the  young  shoots,  for  in  the  dry  summer,  when 
every  blade  of  grass  on  the  hills  is  scorched  and  brown,  any  young  vege- 
tation forms  food  for  the  scraggy  animals.  Lastly  the  severe  winter  winds 
are  not  encouraging  to  tree  growth. 

412  -  Animal  and  Vegetable  Production  in  Finland.  —  Goossen  o.,  in  in  en  Uitvoer 
Year  III,  No.  39,  pp.  Si  9  S71  ;  No.  40,  pp.  892-894.  Amsterdam,  September  ;m.i  Oc* 
tober,  1918. 

In  1914  Finland  had  3  269  40T  inhabitants.  Agriculture  in  a  wide 
sense  —  large  and  small  crops,  forestry  and  breeding  —  employed  about  */8  of 
the  population.  A  census  taken  in  1910  showed  the  land  to  be  divided  up  as 
follows:  — arable  land  5.7  %,  meadows  and  grass  land  2.8  %,  forests  57.1  %, 
uncultivated  land  (marsh)  34.4%.  Cereals  cannot  be  grown  in  all  parts  of 
the  country. 

CROPS.  The  northern  limit  for  barley  is  approximately  the  68th 
NT.  parallel,  for  rye  the  66th,  for  oats  the  65th,  for  flax  and  hemp  the  64th,  and 
for  wheat  the  61  st.  Wheat  can,  therefore,  only  be  grown  in  the  south  of 
Finland.  The  northern  limit  for  a  good  potato  yield  is  approximately  the 
66th  .\".  parallel,  and  the  production  supplies  in  great  part  the  native  demand. 
In  the  pasl  the  Finnish  cereal  production  largely  exceeded  the  local  require- 
ments,  but  the  increase  in  population   has   gradually   stopped    exporta- 
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tion.  The  cultivation  of  barley  and  rye  is  also  decreasing,  but  that  of  oats 
and  potatoes  is  increasing.  In  19 10  the  principal  crops  were  distributed  as 
follows  (acres  and  percentage  of  total  crops)  :  -  Wheat,  7805  (0.2  %)  ; 
rye,  591955  (12.8%);  barley,  272762  (5.9%);  oats,  986718  (21.4 
miscellaneous  cereals  16457  (0.4  %);.  peas  and  beans,  18  915  (0.4' 
vetch  3  398  (0.07  %)  ;  potatoes  171  147  (3.9  %),  root  crops  30  667  (0.7  %)  ; 
buck  wheat  657  (0.01  %)  ;  flax,  12  240  (0.3  %)  ;  hemp  4  004  (0.1  %  ;)  mixed 
crops  of  vetch,  oats,  and  barley  66  159  (1.6  %)  ;  clover  and  pasture  1  838  154 
(39-9  %)  ;  fallow  land,  573  678  (12.4  %).  The  total  acreage  under  cultiva- 
tion in  1910  was,  therefore,  4  605  804  acres. 

Forestry.  —  Of  European  countries  Finland  is  the  richest  in  forests 
next  to  Russia.  The  forests  cover  about  2/3  of  the  total  area  (the  percentage 
varies  from  57-63  %) ,  but  are  not  all  composed  of  high  trees.  The  agrogeolo- 
gical  conditions  of  most  of  the  country,  as  well  as  the  climate,  are  more  fa- 
vourable to  forestry  than  crops.  Transport  is  facilitated  by  the  enormous 
network  of  water-courses  and  the  fact  that,  in  winter,  the  whole  country 
is  covered  with  thick  snow.  The  rivers  also  have  falls  which  make  it  possible 
to  construct  mechanical  saw  mills.  The  forests  are  denser  and  more  extensive 
in  the  centre  of  the  country.  The  chief  trees  are  Pinus  sylvestris  and  Pi- 
cea  excelsa,  to  which  must  be  added  beech  and,  in  southern  Finland,  oak. 
The  Finns  were  very  late  in  understanding  the  value  of  wood  as  an  export. 
In  old  days  the  forests  were  considered  primarily  as  places  for  hunting  ; 
later  the  wood  was  utilised  for  building,  and  finally,  the  forests  were  burned 
to  make  way  for  crops.  It  is  estimated  that  in  1915  there  were  49  million 
acres  of  forest  in  Finland,  about  2/3  of  which  belonged  to  the  State.  In 
1912,  1913,  1914  and  1915  the  State  forests  yielded  86  181  046,  74  107  329, 
£6  903  559  and  69  778  818  cubic  feet  of  timber  respectively.  During 
1870-1874,  21  574  865  cubic  feet  of  sawn  timber  (at  least  6  Y2  rt-  long) 
were  exported,  and  this  amount  gradually  increased  till  in  1913  it 
reached  115  743  894  cubic  feet.  The  war  naturally  put  an  end  to  this 
expansion. 

Fisheries.  —  Finland  has  numerous  lakes,  rivers  and  marshes.  The 
area  of  the  lakes  and  rivers  is  16829  sq.  miles,  or  11.7  %  of  the  total  area. 
In  addition  to  sea  and  coast  fishing,  fishing  in  the  marshes  and  rivers  is  a 
large  source  of  food  supply  ;  of  441  665  lb.  of  salmon  caught  in  1914,  237793 
lb.  came  from  the  sea  and  coast  and  203  872  from  the  lakes  and  rivers.  In 
the  same  year  %  of  the  smelts  caught  came  from  the  salt  water.  In  Finland 
landowners  general1y  own  water  and  fisheries  as  well.  By  the  Finnish  law 
the  waters  are  the  property  of  the  parish  or  the  villages  near  them.  Each 
inhabitant  has  the  right  to  fish,  but  official  measures  are  enforced  to  | 
vent  abuse  of  this  right.     Very  little  fish  is  preserved  ;  it  is  nearly  always 

exported  fresh. 

Breeding  and  dairy  industry.  —  There  are  many  natural  meadows 
in  Finland  and,  stock  breeding  being  on  a  relatively  large  soul.',  a  larg< 
tity  of  butter  is  exported.     During  recent  years,  however,  the  ttum 
cattle  has  remained  almost  stationary.     The  production  of  butter  and  ch< 
has  increased  continually,  especially  in  the  cooperative  establishments  whicl 
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in  1914,  supplied  85  %  of  the  total  production  of  butter.  In  that  year 
29  741  500  lb.  of  butter  and  5  306  400  lb.  of  cheese  were  produced.  These 
figures  refer  to  the  production  of  commercial  establishments  and  do  not 
include  that  of  small  farms.  Butter  is  exported  chiefly  to  Sweden  and  the 
United  Kingdom. 

413  -  The  Agricultural  Possibilities  of  Morocco  (1).  —  Mi£ge  e.,  in  La  Vie  aqricoU 
et  rurale,  Year  IX,  Xo.  9,  pp.  145-152  +  8  Photographs  +  1  Map.  -f~  Bibliography  of 
4  Pnb'ications.     Paris,  March  1,1919. 

After  describing  briefly  the  geographical,  climatic,  agricultural,  eth- 
nic and  economic  conditions  of  Morocco  and  its  products  and  commerce, 
the  author  reviews  the  different  crops  now  grown  or  capable  of  being  deve- 
loped and  the  conditions  of  cattle-breeding.  According  to  the  statistics 
for  1916  there  were  in  Morocco  62  950  camels,  140  545  horses  and  mules, 
250  980  asses,  856078  cattle,  30  000  pigs,  4  054  335  sheep,  and  12  227  070 
goats.  The  numbers  are,  however,  believed  to  be  much  larger.  All  these 
different  stocks  in  Morocco  have  excellent  qualities  and  undeniable  possi- 
bilities for  improvement,  but  the  conditions  under  which  they  are  kept 
have  caused  them  to  deteriorate. 

Cattle.  -  -  Their  origin  is  but  imperfectly  known.  According  to  some 
they  belong  to  the  Atlas  breed,  according  to  others  to  the  Spanish,  and  accord- 
ing to  others  they  are  local.  In  former  times  they  were  used  as  pack  and  sad- 
dle animals  ;  today  they  are  kept  chiefly  for  slaughter.  The  cows 
are  not  good  milk  producers,  but  mi^ht  become  so.  Some  crosses  have  been 
made.  The  introduction  of  Limousin  bulls  an  Breton  and  Montbeliard 
cows  has  given  good  results.  The  use  of  Indian  zebu  bulls  for  breeding 
has  been  started  in  the  hope  of  obtaining  animals  more  suitable  for  draught 
and  slaughtering  (the  yield  should  rise  from  about  45  %  to  60  %  or  even  70  %) 
and  more  resistant  to  disease,  especially  pyroplasmosis. 

Sheep.  —  They  belong  to  three  principal  breeds.  —  1)  the  smallest 
(no  lb.)  ;  thin  limbs,  good  quality  wool  and  meat,  resembling  the  Oran 
sheep  and  found  chiefly  in  the  mountains  and  table  -  lands  ;  2)  that  of  the 
coast,  found  in  Chaouia  and  the  neighbourhood  of  Fez  ;  longer  and  flatter, 
and  characterised  by  a  very  developed  sort  of  dewlap,  wool  coarse  and  flesh 
without  flavour  ;  3)  the  best,  found  in  Gharb,  Tadla,  etc.,  meat  excellent  and 
wool  good,  may  weigh  as  much  as  154  lb.,  head  usually  red  or  black,  chest 
and  loins  broad,  similar  to  the  Merino  breed  in  character. 

The  Moroccan  wools,  much  utilised  during  the  war,  are  divided  into 
3  classes  :  —  i)  Aboudia,  compact  strand,  with  even,  soft,  silky  and  white 
fibre  ;  it  is  the  best  quality  ;  2)  Urdighia,  loose  strand,  very  regular,  stronger 
but  a  little  more  common  ;  3)  Beldia,  irregular  strand,  rough,  breaking  of- 
ten, and  very  variable  according  to  the  district  it  conies  from. 

GOATS.  -  Very  strong,  producing  little  milk,  but  meat,  eaten  by  the 
natives,  as  well  as  hair  and  skins  of  great  value.  They  are  found  in  large 
numbers  all  along  the  coast.  The  breed  seems  local.  Maltese,  Spanish. 
and  even  Angora  goats  are  found. 
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Horses.  —  Barbary  breed  believed  to  descend  from  crosses  between 
African  zebras  and  imported  horses.  They  might  be  improved  by  better 
treatment  and  crosses  with  pure-blood,  50  %  Anglo  arab,  and  good  Algerian 
stallions. 

Asses.  —  Usually  small,  docile,  quiet,  strong  and  resistant  ;  used  as 
pack  animals  and  for  farm  work. 

Mules.  —  One  of  the  most  valuable  resources  of  Morocco  ;  about  25  000 
in  number  and  absolutely  remarkable  for  their  qualities. 

Pigs.  —  Pig  breeding,  previously  unknown,  is  developing  with  wonder- 
ful rapidity.  The  pigs  are  of  Spanish  breed,  more  or  less  crossed  with  Al- 
gerian varieties  and  already  influenced  by  foreign  importations  ;  they  are 
black  or  spotted  and  often  weigh  220  lb. ,  even  418  lb.  They  might  be  improv- 
ed by  crossing  with  Craonnais,  Yorkshire,  or  better  still,   Berkshire  breeds. 

Poultry.  —  There  are  large  numbers  of  poultry.  In  1916,  47212 
quintals  of  eggs,  of  the  value  of  961  212  francs,  were  exported. 

Ostriches.  —  Existed  in  Morocco  from  prehistoric  times  but  have 
entirely  disappeared.  Breeding  experiments  at  Meknes  and  Marrakech 
have  proved  very  satisfactory. 

Apiculture.  —  Little  developed  except  in  the  south,  which  exports 
from  1200  to  1500  quintals  of  wax  each  year  (Mogador). 

Silkworm  breeding.  —  (1) . 

Conclusions.  —  Morocco  is  a  country  in  which  all  kinds  of  animals 
may  be  profitably  bred.  The  native  methods  are  primitive  and  unsatis- 
factory, feeding  is  insufficient,  very  irregular  and  entirety  dependent  on 
the  resources  of  the  district  and  moment ;  hygiene  and  selection  are  unknown 
and  the  present  value  of  the  stock  is  due  solely  to  its  intrinsic  qualities.  The 
possibilities  are,  therefore,  numerous  and  sure.  If  the  meadows  be  impro- 
ved and  increased,  the  cultivation  of  artificial  fodder  hay  and  ensilage 
veloped,  shelters  and  water  reservoirs  built,  and  reproduction  "supervised , 
the  results  will  be  astonishing. 

414  -  The  Agricultural  Position  in  Ethiopia  (The  Economic  Position  of  Ethiopia.  1913 
1917). —  BotrcorriRAN  M.,  in  Renseignements  Col  WSs  par  I 

miUdeVAiriqueFran^aiseetleComiUduMaroc,  No.  11,  pp.  i7~---in  +  1    Map.     P 

IQlS. 

In  view  ot  the  present  social  condition  and  administration  of  Ethiopia 
it  may  be  understood  that  the  economic  position  of  the  country  is  no1 
satisfactory  as  might  be  supposed  considering  the  incontestable  wealth  of 
its  natural  resources. 

Agriculture.  —  The  agricultural  methods  used  by  the  natives  are  all 
very  primitive  and  have  not  changed  since  remote  times.  In  the  total 
sence  of  statistics  it  is  impossible  to  estimate,  even  approximately,  the  an 
nual  cereal  yield  of  the  cultivated  districts,  but  there  is  no  doubt  thai 
the  land  suitable  for  cultivation  is  not  cultivated.     Recent  estimates  made 
in  the  Harrar  province  by  English  agriculturists,  show  thai .  in  this  | 
Ethiopia  alone,  20000  square  miles  of  good  arable  'and  are  oncultiva 
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In  the  Djigdjiga  district,  bordering  on  British  Somaliland,  barely  %  of 
the  land  is  cultivated  ;  lack  of  labour  is  said  to  be  the  chief  cause  of  this 
state  of  affairs.  It  should  also  be  noted  that  as  none  of  the  fields  in  Ethio- 
pia are  fertilised  in  any  way,  it  is  absolutely  necessary  to  let  them  rest 
periodically.  After  a  period  of  fallow  the  first  crop  is  usually  "  dourah  " 
(sorghum)  or  "  tief  "  (millet).  "Dourah"  roots  have  the  advantage  of 
loosening  the  soil  ;  they  spread  chiefly  along  the  surface  and  break  it  up 
without  raising  it.  When  burnt  they  give  a  good  fertiliser.  Two  thirds  of 
the  inhabitants  of  Ethiopia  live  on  cakes  made  of  "  dourah  "  or  "  tief  ' 
flour. 

Wheat  does  well  everywhere  in  Ethiopia  at  moderate  altitudes  and 
in  the  high  inhabited  valleys.  The  principal  centres  of  production  are  the 
Tchertcher,  Djirou,  Sallale  and  Tigre  districts,  but  everywhere  at  altitudes 
between  4  590  and  5  900  ft.  the  fertile  soil  could  give  two  crops  a  year.  Un- 
fortunately the  wheat  seed  is  never  carefully  chosen  and  is  not  always  suit- 
ed to  the  soil.  As  a  result  of  the  methods  of  cultivation  also  the  yield  of 
wheat  is  only  10  times  the  amount  of  seed  sown.  Whereas  in  Europe  the 
yield  varies  from  8.75  to  14.26  cwt.  per  acre,  the  maximum  yield  in  Ethio- 
pia never  exceeds  2.29  cwt.  Sown  at  the  beginning  of  the  rainy  season, 
from  the  middle  of  June  to  the  end  of  July,  it  is  harvested  about  the  middle 
of  November.  The  ears  are  cut  with  a  sickle  and  threshed  by  being 
trodden  out  by  oxen.  The  flail  is  unknown.  Nearly  all  the  wheat  grown 
in  Abyssinia  is  soft.  A  variety  (not  buck  wheat)  called  black  wheat,  is 
especially  used  for  making  "  talla  "  (a  native  beer)  and  alcohol.  Although 
the  area  over  which  wheat  might  be  grown  is  estimated  at  12  to  15  million 
acres,  the  annual  yield  of  this  cereal,  which  it  is  true,  is  not  of  primary 
importance  as  a  local  foodstuff,  does  not  exceed  196  800  cwt. 

Whereas  millet  grows  particularly  on  all  the  high  table  lands  and  sor- 
ghum in  the  hottest  districts,  barley  does  well  throughout  Ethiopia.  It 
is  nearly  as  important  a  crop  as  millet,  and  is  usually  harvested  after  it, 
in  January  and  February.  The  yield  is  small,  about  8  times  the  quantity 
of  seed  sown.  Barley  is  almost  the  sole  food  of  horses  and  mules  during 
drought,  and  is  also  used  for  making  "  talla  ".  After  millet,  barley  and 
sorghum,  chick  peas  are  most  largely  grown,  the  annual  yield  varying  from 
12  000  to  15  000  metric  tons. 

Market  garden  crops,  properly  speaking,  would  find  favourable  condi- 
tions in  most  of  the  provinces,  near  permanent  water  courses,  and  would 
greatly  improve  the  native  food  supply,  but  these  crops  require,  on  the  one 
hand,  too  mneh  care,  and,  on  the  other,  are  not  encouraged  by  the  authorities, 
because  they  would  greatly  complicate  the  levying  of  tithes  and  of  extraordi- 
nary contributions.  In  addition  to  the  kitchen  gardens  cultivated  by  fo- 
reigners (Armenians  and  Arabs)  in  the  TTarrar  district  and  near  the  centres 
inhabited  by  Europeans,  the  only  vegetables  cultivated  in  Ethiopia  besides 
chick  peas  are  lentils  mid  Terusalem  artichokes  Nevertheless  it  would  be 
possible  to  harvesi  a1  all  times  of  the  year  potatoes,  kidney  beans,  peas. 
In  ans,  horse  beans,  salads,  cabbages,  artichokes,  asparagus  etc.  Orchards 
could    be    planted    also    throughout    Harrar.      As    in    certain    Kuropean 
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countries,  the  potato  might  become  the  chief  food  of  the  inhabitants.  The 
Gallas  peasants  grow  them  without  selecting  them  or  giving  them  attention 
and  appreciate  neither  their  value  as  a  food  nor  their  taste.  The  only  buy- 
ers are  Europeans,  and  the  potatoes  are  sold  on  the  Addis- Abeba  market 
at  8  to  10  thaler s  (about  12  s.)  per  cwt.,  a  very  high  price  as  the  yield  easily 
reaches  about  63  cwt.  Potatoes  are  of  no  value  for  export  as  the  cost  of 
transport  from  the  table  lands  to  the  coast  is  too  high,  but  their  cultivation 
should  be  encouraged  and  propagated  by  the  local  authorities  in  order 
to  increase  the  food  supply  of  the  country. 

On  the  whole  the  cereal  crops  were  very  mediocre,  or  even  bad,  in  19 16 
and  1917.  By  recommending,  or  even  favouring  market  garden  products 
and  vegetables,  by  temporarily  reducing  the  market  dues,  the  Government 
might  perhaps  create  a  movement  in  favour  of  these  crops  so  as  to  compen- 
sate the  shortage  of  cereals.  All  these  products  of  primary  necessity  which 
have  just  been  reviewed  are  naturally  the  object,  within  the  country,  of 
transactions  which  it  is  impossible  to  enumerate.  Other  products  in  which 
there  is  a  large  trade  are :  —  pepper,  known  as  "  berberi  ",  similar  to  Xepal 
pepper,  "  guecho  ",  the  dry  leaves  of  which  play  the  part  of  hops  in  the  ma- 
nufacture of  "  talla  ",  and  of  ferment  in  that  of  "  tetch  ".  '  Talla  "  and 
"  tetch  ",  or  "  tedj  "  (hydromel )  are  the  two  national  drinks  of  the  countrv. 

The  Arabian  coffee  shnib  grows  wild  in  some  provinces,  especially  in 
Djimnia  and  Kaffa,  of  which  it  is  said  to  be  a  native.  It  gives  fairly  good 
crops,  but  the  cultivation  of  coffee  is  practically  non-existent.  The  few  at- 
tempts made  by  the  natives  have  given  very  mediocre  results.  In  the  Har- 
rar  province  and  some  of  the  Aroussis  valleys  the  native  cultivates  it  with 
more  care.  Coffee  sowing,  usually  supervised  by  the  Yemen  Arabs  or  the 
Gallas  instructed  by  them,  is  carried  out  over  small  areas.  At  six  months 
the  seedlings  are  transplanted  at  the  rate  of  about  1000  per  hectare  (2.47 
acres) .  During  three  years  it  is  necessary  to  weed,  hoe,  and  irrigate  wherever 
possible  at  least  once  a  week.  In  these  districts  the  first  crop  is  harvest- 
ed after  the  third  year,  from  June  to  December.  The  bushes  bear 
fruit  nearly  all  the  year  round.  The  opinions  of  colonists  or  European 
buyers  as  to  the  annual  yield  per  bush  in  Ethiopia  vary  greatly.  The  ave- 
rage yield  of  good  Brazilian  plantations  (6.6  lb.)  seems  easily  attained 
in  Ethiopia  by  bushes  from  four  to  fifteen  years  old  so  long  as  they  are 
well  tended  and  the  plantations  made  in  good  soil,  capable  of  beint?  irri- 
gated, at  an  altitude  of  from  5  250  to  5  000  ft.  Profitable  attempts  might 
also  be  made  to  grow  other  species  of  coffee  in  the  low  districts  where  irri- 
gation is  impossible. 

Cotton  has   always  been  grown  and  woven  in  Ethiopia.     Through 
'ack  of  attention  and  seed  selection  the  native  cotton  bush  has  deterioral 
nevertheless  the  pods  are  still  of  average  size  and  the  staple  fairly  Ion 
tempts  at  rational  cultivation  made  by  the  French  colonists  near  Dim 
Daoua,  at  Mollou,  and  on  the  banks  of  the  Kassam,   have  given  promis 
results.     Plantations  at  Egyptian  cotton  do  not,  however,  >  we 

The  local  demand  will  absorb  the  production  for  a  long  time  ' 
large  cotton  fields  are  found  chiefly  in  the  Tchertcher  distrid  the 


374  DEVELOPMENT    OF    AGklCTJLTURE 

Kassam  and  Baltchi  escarpment,  along  the  Bossette  mountains  and  in  the 
Tigre  district ;  some  are  also  found  on  the  islands  of  the  Zouai  lakes  and  in 
the  Kambata  region.  In  the  Aouache  valley  young  bushes  are  often 
destroyed  by  frosts,  which  occur  in  clear  weather  near  the  water.  As 
a  rule,  however,  it  would  be  possible  to  obtain  from  700  to  900  lb.  per  acre 
in  all  the  alluvial  soils  where  irrigation  is  possible.  '  In  reality  the  natives 
are  content  with  a  very  low  yield  ;  fearing  fever  they  do  not  irrigate,  and 
hoeing  and  weeding  are  done  very  irregularly. 

Tobacco  cultivation  has  always  been  neglected,  although  it  does  very 
well  in  the  vSouth  and  Sidamo  district.  The  Gouragues  and  Gallas  are, 
however,  the  only  natives  who  smoke,  the  Abyssinian  rarely  doing  so.  For 
some  years  this  crop  has  been  controlled  by  the  "  Regie  co-interessee  des 
Tabacs  ethiopiens  ",  but  the  value  of  the  export  does  not  exceed  some  few 
thousand  francs  a  year. 

As  special  crops,  restricted  to  certain  districts  and,  like  the  preceding 
ones,  grown  without  care  or  method,  may  be  mentioned  maize,  which  gives 
very  profitable  yields,  especially  in  the  Kinjar  and  Harrar  districts,  and 
"  kat  ",  restricted  to  the  neighbourhood  of  Harrar- Yille.  "  Kat  "  is  a  bush 
cultivated  for  its  leaves,  much  in  demand  by  the  natives  for  their  excit- 
ing and  intoxicating  properties.  By  chewing  it  is  produced  a  sensation 
of  hunger,  followed  by  transient  exhilaration  and  a  quiet  intoxication.  It 
takes  the  place  of  alcohol  for  the  Mussulmans,  like  Indian  hemp.  About 
20  metric  tons  are  exported  annually,  consumed  almost  exclusively  in 
Arabia  and  the  countries  bordering  on  Ethiopia. 

About  a  dozen  years  ago  a  fairly  large  number  of  rubber  trees  were  found 
in  the  forests  of  the  Kaffa  and  O  allaga  districts.  Their  exploitation  was 
undertaken  by  a  society,  the  "  Regie  co-interessee  du  caoutchouc  ",  and 
appears  to  have  been  badly  managed  as,  since  iqio,  the  quantity  of  rubber 
exported  has  been  gradually  decreasing. 

Among  the  vegetable  products  which  have  been  completelv  neglected, 
but  might  give  rise  to  a  profitable  trade,  are  castor  oil  and  flax.  These 
two  plants  grow  wild  almost  everywhere  in  Ethiopia.  Castor-oil  seed, 
roughly  crushed,  is  only  used  by  the  natives  to  prepare  raw  skins  used  lo- 
cally. Flax  is  harvested  only  for  its  seed,  which  is  fed  to  stock  ;  its  textile 
properties  are  unknown  to  the  inhabitants.  The  cultivation  of  sugar  cane 
and  ground  nuts  has  never  eone  beyond  the  experimental  stage. 

Forf.sts.  - —  Before  the  arrival  of  Europeans  in  Ethiopia  nearly  all 
the  high  table-lands  were  covered  with  forests,  but  the  ever  increasing 
consumption  of  wood  and  particularly  the  total  absence  of  all  preserva- 
tion measures,  have  stripped  several  regions.  The  inhabitants  in  order 
to  obtain  laud  for  their  crops,  frequently  burn  the  forests.  For  example 
the  KotinnJ  forest,  in  the  Tchercher  district  which  covered  all  the  slopes  of 
the  table-land  is  almost  entirely  destroyed.  Tn  the  Ouallaga,  Kaffa  and 
other  western  districts  there  are,  however,  still  very  fine  forests,  almost 
entirely  unexploited.  All  the  kinds  of  trees  in  these  forests  have  not 
yet  been  determined,  and  practically  only  the  most  valuable  ones  are 
known.     These  are;        "  zegba  ",  known  as  "  berbersa  ",  a  resiniferous  tree 
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of  the  pine  family  ;  "  gatera  ",  or  juniper,  which  in  some  districts  grows  enor- 
mous ;  "  tecerencia  ",  with  very  hard  wood,  used  for  making  rifle  butts  ; 
:'  chola  ",  a  variety  of  sycomore  ;  "  ouenza  ",  a  species  of  Ficus  ;  "  koll 
quali  "  or  Candelabra  euphorbia  ;  about  50  species  of  acacia,  including 
the  parasol-shaped  mimosa  acacia,  known  as  "  tadetcha  ".  From  a  com- 
mercial point  of  view  only  the  first  four  trees  are  of  value.  The  eucalyp- 
tus, introduced  by  a  European  about  20  years  ago  at  the  request  of  the 
Emperor  Menelik,  does  so  well  that  it  may  perhaps  eventually  counteract 
the  cutting  of  the  forests,  so  long  as  the  Government  takes  the  initiative 
in  laying  down  measures  and  assuring  their  execution. 

Breeding.  —  The  Ethiopian  pasture  lands  exceed  the  cultivated  lands 
in  area.  They  are  firstly  vast  stretches  of  desert  where  grass  is  hard  and 
scant.  The  grass  lands  on  the  lower  slopes  are  already  better,  but  the  really 
fertile  meadows  are  on  the  high  table-lands  or  mountain  sides.  Here  hay  is 
usually  harvested,  whereas  in  the  plains  and  on  the  medium  table-lands  the 
dry  grass  is  burnt  after  the  dry  season.  Artificial  meadows  are  unknown 
to  the  native.  Certain  varieties  of  alfalfa  could  be  acclimatised  everywhere, 
and  would  make  it  possible  to  lay  in  reserves  of  fodder  for  times  when 
hay  is  lacking.  It  would  also  be  possible  to  cultivate  beets,  mangels 
parsnips  and  Swedish  turnips  to  counteract  the  scarcity  of  fodder  which 
puts  a  temporary  stop  to  all  breeding,  the  underfed  animals  falling  a  prey 
to  all  sorts  of  diseases. 

Nevertheless  the  cattle  are  strong.  They  consist  of  Zebus  which 
may  be  divided  into  two  classes,  the  desert  animals,  with  a  well-developed 
bone  frame,  and  the  animals  of  the  table  lands,  smaller,  with  strong 
shoulders,  short  legs  and  bulging  buttocks.  The  net  meat  yield  is  much 
greater  for  the  second  variety  ;  rational  selection  and  continual  care  would 
give  valuable  results  with  such  a  fine  breed.  Government  initiative  is  also 
indispensable  in  this  case.  The  stock  of  Abyssinia  cattle  is  estimated  at 
10  million  head.  Every  year  plague  kills  50  %  of  the  calves  and  sometimes 
more.  In  1917  it  was  yet  more  serious.  The  number  of  zebus  slaughter- 
ed for  meat  is  estimated  at  1  500  000  a  year.  Prohibited  for  the  last  two 
years,  the  export  of  stock  will  probably  never  be  profitable  owing  to  the  diffi- 
culties and  the  cost  of  transport,  and  the  long  delay  at  the  coast,  during 
which  the  animals  deteriorate.  For  other  reasons  the  export  of  frozen  meat 
is  not  practical.  Only  the  preparation  of  tinned  meat  could  be  considered 
(the  average  ox  giving  264  lb.  of  meat  net)  on  condition  that  it  be  combi 
with  local  tanning  of  the  skins.  On  the  high  table  lands  horses,  mules,  and 
asses  are  bred  as  well  as  oxen.  Minjar,  Metcha,  Choa  and  Sallale  are  I 
chief  centres. 

Th<-  Abyssinian  horse  is  of  average  height  (13  Y4  to  13  8/<  hands 
its  som  what  sunken  buttocks  are  similar  to  that  of  the  Tunisian 
It  is  very  strong  and  very  sure  footed.     Mule  breeding  is  more  profil 
than  horse  breeding.     The  fine  mules  are  much  sought  after  as  saddl 
mals  ;  ambling  mules  are  preeminently  the   mounts   of   high    p 
The  Abyssinian  ass  is  barely  0  lA  "™r1s  m'!'h,  but  it  has  a  b  and  en 

114] 


576  DEVELOPMENT    OF    AGRICULTURE 


durance  which  makes  it  incomparable  for  transport  over  short  distances. 
It  is  bred  especially  in  Choa  and  North  Ethiopia. 

The  camel  is  found  in  the  Dankali  and  Somali  deserts.  Before  the 
railway  was  laid  at  Addis-Abeba  it  was  used  for  carrying  heavy  weights, 
of  V4  metric  ton  at  the  most,  and  left  the  table  lands  during  the  wet  season. 
As  its  use  is  no  longer  indispensable  in  supplying  the  markets  of  the  capital, 
it  will  be  used  less  and  less  on  the  high  table  lands. 

As  in  the  case  of  cattle,  Ethiopia  has  a  mountain  and  a  plain  type  of 
sheep,  but  the  native  does  not  breed  them  in  the  real  sense  of  the  word. 
In  the  plains  the  sheep  usually  live  among  the  large  herds  of  goats,  very 
common  in  this  country,  bred  especially  for  their  skins.  The  wool  of 
Ethiopian  sheep  is  of  little  commercial  value.  Each  landowner  has  a  few 
which  follow  the  zebus  to  the  grazing  land.  The  mountain  animals  do 
not  weigh  more  than  66  lb.,  whereas  those  of  the  plains  often  weigh  99  lb. 
These  latter  (especially  those  of  Ouollo)  have  a  short,  hard  wool  which  can, 
however,  be  woven;  the  natives  make  of  it  a  coarse  cloth  used  for  making 
burnous.  In  spite  of  fluke  worm,  or  distomatosis,  very  common  in  Ethiopia, 
there  is  no  doubt  that  the  rational  breeding  of  sheep  would  give  good  results. 

Pigs  would  also  do  well  throughout  the  country,  and,  in  normal  times 
it  would  be  easy  to  find  suitable  food — cheap  cereals,  beans,  peas,  potatoes, 
etc.  Pig  breeding  will,  however,  only  be  profitable  if  preserving  factories 
are  started,  as  local  consumption  is  almost  nil.  Coptic  Christians  may 
only  eat  ruminants,  and  pig's  flesh  is  forbidden  to  Mussulmans,  who  form 
about  %  of  the  population. 

Various  animal  products.  —  Bee-keeping  would  be  very  profitable 
were  it  better  understood.  In  many  provinces  the  natives  are  content  to 
collect  the  honey  and  wax  in  the  brushwood,  and  when  they  do  keep  bees, 
it  is  by  very  elementary  methods.  Honey  is  indispensable  for  making 
"tedj  ",  a  distilled,  fermented  beverage  givinga  pleasant  flavoured  alcohol 
known  as  "  araki  ".  In  spite  of  defective  exploitation,  the  value  of  the 
wax  exported  reaches  a  high  figure. 

Among  the  special  products  of  the  South-west,  especially  Ouallaga,  ci- 
vet may  be  mentioned ;  the  civet  cat  which  produces  this  viscous  matter 
used  to  fix  certain  perfumes  is  not  bred,  but  when  captured  is  given  food 
which  increases  the  secretion. 

Potassium  salts.  —  Recently  important  potassium  salt  deposits 
have  been  discovered  in  Abyssinian  territory,  near  the  frontier  of  Erithrea, 
about  47  miles  from  the  small  Italian  port  of  Fatimari.  According  to  ex- 
perts these  deposits  contain  at  least  850  000  metric  tons  of  salts  contain- 
ing 55  %  oi  potash  (K20).  The  "  Compagnia  Mineraria  coloniale  "  has 
re-bought  its  rights  from  the  lessee  at  the  cost  of  2  500000  lire,  and  has 
begun  to  work  the  deposits.  Thanks  to  the  Decauville  railway  the  monthly 
transports  to  tin-  coast  may  be  as  great  as  7000  metric  tons.  When  this 
railway  is  also  used  tor  carrying  skins  and  coffee,  the  export  conditions  by 
means  of  the  Italian  line  will  be  improved  (1). 


(1)  Sec  R.,  1918,  No.  394-  (Ed.) 
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415  -  The  Use  of  Aerial  Photography  in  Agriculture  and  Agricultural  Instruction.  — 

Bouche  H.,  (Note  presented  by  M.  H.  Hitier)  ,  in  the  Comptes  rendus  des  Seances  del'Aca. 

dimie  d' Agriculture  de France,  Vol.  V,No.  10,  pn.  354-755  and  358-362.  Paris,  March  12,1910, 
The  use  of  aerial  photography  in  agriculture  and  agricultural  instruc- 
tion may  be  of  great  importance — repairs  of  the  land,  details  of  the  parti- 
tion of  the  land  and  of  the  crops  on  an  estate,  description  of  the  trees  in  or- 
chards and  other  plantations,  study  of  the  form  and  utilisation  of  land  ac- 
cording to  its  geological  formation,  relief  of  the  land,  of  the  hill  sides,  etc. 
In  the  districts  devastated  by  war  aerial  photography  might  be  used  to  esti- 
mate the  damage  done. 

416  -  Cultural  Experiments  wiih  Various  Plants  made  from  1910  .0  1914  at  Sub- 
station Nd.  1,  Beeville,  Texas,  U.  S.  A.  —  binford  e.  E.,  in  the  7  -  1  ricuitural 
Experiment  Station,  Bulletin  No.  214,  27  pp.  +  4  Figs.  College  Station,  Brazos  County, 
Texas,  April,  1917. 

During  the  five  years  1910-1914^6  sub-station  of  Beeville,  Bee  County, 
Texas,  started  cultural  and  variety  experiments  to  study  the  agricultural 
questions  of  South-west  Texas.  The  crops  grown  were  : —  cotton,  maize, 
oats  for  hay,  legumes,  grain  sorghum,  Sudan  grass,  (Sorghum  exiguum), 
various  fodder  plants,  market  garden  plants  and  citrus  trees. 

The  weather  conditions  during  this  period  are  first  rapidly  reviewed. 
The  average  annual  rainfall  was  31.95  inches  in  two  principal  periods, 
spring  and  autumn.  The  average  maximum  temperature  in  August  was 
2i.3°C,  the  average  minimum  temperature  in  January  —  5.2°C.  The  ear- 
liest frost  was  at  the  end  of  October,  the  latest,  at  the  end  of  March.  The 
results  of  the  various  experiments  are  then  given. 

Cotton  :  — ■  The  highest  yield  per  acre  in  unginned  cotton  in  the 
variety  tests  made  in  1912  and  1914  was  given  by  the  Mebane  variety 
(968.841b.),  followed  by  the  King  (951.10  lb.),  Rowden  (923.13  lb.,)  Crowder 
921.29  lb.)  and  L/one  Star  (834.11  lb.)  varieties.  A  comparison  between 
frequent  and  infrequent  cultivation  shows  negligeable  differences  in  yield 
—  684.4  and  681.7  lb.  per  acre  respectively  for  the  Mebane  variety. 

Maize.  —  In  the  variety  tests,  Thomas  maize  (25.44  bu-  Per  acre)  and 
Surcropper  maize  (24.04  bu.  per  acre)  gave  the  highest  average  yields  in 
1913  and  1914.  Seed  from  120  ears  of  Thomas  maize  was  sown  in  sepa- 
rate plots.  The  yield  obtained  varied  from  17.57  to  48.86  bu.  per  acre  and 
was  related  to  neither  the  weight  nor  the  volume  of  the  ear  from  which  the 
seed  was  obtained. 

Experiments  on  the  effects  of  the  rate  of  sowing  were  made  in  1913, 
an  exceedingly  dry  year,  and  in  1914,  a  very  wet  year.  The  rate  of  sowing 
varied  from  2  420  to  9  680  stalks  per  acre.  In  1913  the  maximum  grain 
yield  per  acre  (10.90  bu.)  was  obtained  with  the  thinnest  sowing,  and  the 
thickest  sowing  yielded  nothing.  In  1914  the  grain  yield  firsl  increased 
with  the  thicker  sowing  until  with  4840  stalks  per  acre  it  was  37.08  bu. 
an  acre,  it  then  decreased  slightly  as  the  rate  increased,  and  reached  the 
maximum(39.92  bu.  per  acre)  at  a  rate  of  7260  stalks  an  acre,  t  lien  d< 
again  for  greater  thickness. 

In  1913  and  1914  experiments  were  made  on  the  distribution  Oi 
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on  the  soil  by  sowing  maize  : —  i)  at  distances  of  3  ft.  in  squares  ;  2)  in  rows 
6ft.  apart,  at  distances  of  18  in.  ;  3)  in  rows  3  ft.  apart  in  pairs  9  ft.  apart,  at 
distances  of  18  in.  On  each  plot  was  left  a  number  of  stalks  corresponding 
to  4840  per  acre.  The  average  yields  in  grain  were  23.40,  21.87  an<^  20.64 
bu.  per  acre  respectively.  This  shows  that  the  distribution  of  the  plants  in 
the  soil  has  relatively  little  importance,  although  greater  intervals  facili- 
tate cultivating. 

In  1912  cowpeas  sown  between  the  maize  rows  at  the  beginning  of 
its  development  decreased  the  grain  yield  by  about  half  that  of  maize  grown 
alone.  In  1913,  however,  cowpea  sown  later,  when  the  maize  was  nearly 
ripe,  did  not  affect  the  grain  yield. 

Oats.  —  In  the  comparative  tests  with  oats  for  hay  made  in  1912  the 
varieties  Texas  Red  Rust  Proof,  Hundred  Bushel,  Appier  and  Tennessee 
Turf  gave  9  550,  8  830,  8  430  and  6  130  lb.  of  cured  hay  per  acre  respect- 
ively. The  first  variet}-  proved  very  resistant  to  rust  and  did  better  than 
the  others.  The  second  and  third  also  resisted  well,  but  the  fourth  was 
badly  attacked.  In  1914,  an  excessively  wet  }rear,  oats  did  badly.  Texas 
Red  Rust  Proof  oats,  grown  in  rotation,  which  had  given  4  960  lb.  of  hay 
per  acre  in  1913  only  gave  2  220  in  1914. 

Cowpea.  • — ■  In  rate  of  sowing  experiments  made  in  1913  and  1914  the 
average  yields  in  ripe  hay  were  2  375,  2  316  and  2000  lb.  per  acre  for  seed 
broadcast  at  the  rate  of  30,  60  and  80  lb.  per  acre  respectively. 

Groundnuts.  —  In  tests  made  with  six  varieties  of  groundnuts  in 
1912  and  1913  the  average  yields  varied  from  14.39  bushels  per  acre  for 
Tennessee  Red  and  31.52  bushels  per  acre  for  Spanish.  A  comparison  of 
sowing  in  lines  18  inches  apart  with  sowing  in  lines  36  inches  apart  during 
the  same  period  for  all  the  varieties  tested  showed  an  average  yield  of 
20.24  bushels  per  acre  for  seed  sown  in  lines  3  ft.  apart,  and  23,38  bushels 
an  acre  for  that  sown  in  lines  18  inches  apart. 

Alfalfa.  ■ —  Common  alfalfa  and  Turkestan  alfalfa  sown  in  the  autumn 
of  1911  yielded  in  1912,  2  450  lb.  and  2000  lb.  of  hay  per  acre  respectively 
(total  of  two  cuttings).     Later  tests  with  alfalfa  were  not  successful. 

Six  varieties  of  bur  clover  (Medicago  denticulaia)  grown  from  1912  on- 
wards, gave  perfectly  satisfactory  results. 

Sorghum.  —  Of  the  grain  sorghum  varieties  grown  in  1913  and  1914, 
Blackhull  Kafir  gave  the  maximum  yield  with  an  average  of  7  282  lb.  of 
hay  per  acre  (and  23.35  lb.  OI  gram)-  The  best  distance  apart  in  the  rows 
is  from  6  to  8  inches. 

In  1912  rate  of  sowing  experiments  were  made  with  the  Amber  and  Su- 
mac sorghum  varieties  which  were  sown  in  rows  3  ft.  apart  at  distances 
varying  from  '  .  inch,  to  6  inches.  At  these  maximum  and  minimum  dis- 
tances tlic  hay  yield  per  acre  was  1.45  tons  and  2.40  tons  for  Amber  sor- 
ghum and  6.15  tons  and  8.20  tons  for  Sumac  sorghum.  In  1912  and  1913 
these  two  sorghums  were  sown  in  close  rows,  using  25,50  and  100  lb.  of  s< 
!>•  r  acre.  At  these  rates  of  sowing  the  average  respective  yields  of  hay  per 
acre  were  :  3.90,  4.47  and  4.02  tons  for  Amber  sorghum,  amis. 00,  8.70 
7.98  tons  lor  Sumac  s<  irghum. 
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Sudan  grass  sown  ;  —  1)  in  rows  3  ft.  apart ;  2)  in  rows  18  inches  apart  ; 
3)  broadcast,  yielded  11  249, 10  104  and  9  4001b.  of  hay  per  acre  respectively. 
By  using  15,  20,  30,  and  40  lbs.  seed  per  acre,  average  yields  varying  from 
4.40  to  4.55  tons  per  acre  were  obtained.  Mixtures  of  Sudan  grass  and  cow- 
pea  sown  for  hay  did  not  give  satisfactory  results. 

Preparation  of  seed  beds.  —  Experiments  on  the  best  method  of 
preparing  seed  beds,  made  in  1913  and  1914  showed  that  listing  or  plough- 
ing to  a  depth  of  6  to  8  inches  prepares  soil  best  for  maize,  cotton,  and 
kafir  sorghum. 

Potatoes.  —  In  the  variety  tests  with  potatoes  the  best  results  were 
obtained  with  Bliss  Triumph,  Early  Rose,  Irish  Cobbler  and  Gold  Coin. 
Early  varieties  seem  best  suited  to  these  districts. 

In  fertilising  tests  with  potatoes  the  highest  average  yield  (89.83  bu. 
per  acre)  was  obtained  by  applying  200  lb.  of  cottonseed  meal  per  acre  and 
the  same  quantity  of  superphosphate.  The  average  for  all  the  unferti- 
lised plots  was  60.95  bu.  per  acre.  The  minimum  yield  (52.24  bu.  per  acre) 
was  obtained  with  the  application  of  400  lb.  of  potassium  sulphate  per  acre. 
These  results  show  that  in  this  soil  the  best  potato  yields  are  obtained 
with  superphosphate  mixed  with  some  nitrogenous  fertiliser. 

Market  garden  crops.  —  The  plants  recommended  are  :  —  beets, 
Early  Egyptian  and  Blood  Turnip  ;  cabbages,  Plat  Dutch  and  Drumheads ; 
cauliflowers,  Snowball,  Gilt  Edge,  Dwarf  Erfurt;  lettuces,  Big  Boston, 
Wonderful,  California  Cream  Butterhead ;  potatoes,  Bliss  Triumph,  Early 
Rose,  Irish  Cobbler,  Gold  Coin  ;  tomatoes,  Earliana,  Stone,  Acme,  Dwarf 
Champion  ;  onions,  Bermuda ;  radishes  French  Breakfast,  Scarlet  Globe, 
Scarlet  Turnip,  Half  Bong  Scarlet ;  peas,  Extra  Early  Alaska,  Marrowfat 
and  Gradus  ;  green  beans,  Burpee's  Stringless  Green  Pod  and  Bountiful  ; 
dry  beans,  California  Pink. 

Citrus  trees.  —  Experiments  made  with  different  citrus  trees  at  the 
sub-station  show  that  the  best  varieties  for  the  district  are  Dugat  and  Sat- 
suna  oranges  which  give  very  satisfactory  yields.  Lemons  do  not  do  well. 
Although  grape  fruit  is  less  resistant  to  frost  than  oranges  its  gives  good 
crops  ;  the  Duncan,  Pernambuco  and  Royal  varieties  are  specially  recom- 
mended. 

CROPS   AND  CULTIVATION. 

417  -  Weather  Conditions  of  the  United  States  from  an  Agricultural  Point  of  View. 
WARD,DEC.,iiithe  Quarterly  journal  of  the  Royal  Me\  cal  Soactv,  \L\  • 

No  189,  pp.  1-19  +  1  Fig.  +  Bibliography  oi  41  Publications.    I^ndon,  Tatmary,  1919. 
Climate,   especially   temperature   and   moisture    (atmospheric   preci 
pitation),  has  an  absolutely  predominating  action  on  the  geographica 
tribution  of  cultivated  plants.     The   curve  of  precipitations  of  500 
which  follows  fairly  closely  the  100th  W.  meridian  (Greenwich)  diyid.  s 
land  of  the  United  States  into  two  distinct  parts,  east  and  wes1 .      Cne  pre- 
cipitations of  the  eastern  part  arc  sufficient  to  make  it  possible  to  culti 
and  develop  farms  by  the  ordinary  methods  without  having  recourse 
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dry  farming  or  irrigation.  In  the  west,  however,  except  in  the  N-W  coastal 
district  and  some  parts  of  California  and  the  Rocky  Mountains,  the  rain- 
fall is  insufficient  for  cultivation  by  the  usual  means  and  dry  farming  and 
irrigation  have  to  be  adopted.  These  two  parts  may  in  their  turn,  be  sub- 
divided into  five  5  distinct  districts  or  agricultural  provinces. 

In  the  eastern  part  (to  the  east  of  the  Rocky  Mountains)  the  land  is 
fairly  flat,  except  in  the  mountainous  Apalachee  district  (Alleghanies). 
L/atitude  (and,  consequently,  temperature)  has  a  predominating  influence 
on  the  distribution  of  crops.  The  agricultural  districts,  therefore,  follow 
each  othei  regularly  from  the  south  to  the  north  in  accordance  with  the 
parallels,  excepts  in  the  Apalachee  district,  where  the  regularity  is  some- 
what broken  by  the  mountains.  The  five  belts  distinguished  are :  — 
1)  Gulf  and  Florida  belt  (cotton,  oranges,  rice,  sugar-cane)  ;  2)  Cotton 
belt  ;  3)  Maize  and  winter  wheat  belt  ;  4)  Spring  wheat  belt  ;  5)  Pasture 
and  fodder  plants  belt. 

The  factor  most  greatly  influencing  the  distribution  of  crops  in  the 
west  is  not  temperature,  but  rainfall,  which  in  its  turn,  is  closely  connected 
with  the  presence  and  development  of  the  heights  which  dominate  the  whole 
district  from  north  to  south.  The  agricultural  belts  do  not  follow  each  other 
in  the  latitudinal  sense,  but  in  the  longitudinal  sense,  from  east  to  west, 
according  to  the  mountain  chains.  Starting  from  the  east  there  are,  firstly 
three  belts  :  —  1)  Great  Plains  belt  ;  2)  Rocky  Mountains  belt ;  3)  Interior 
arid  belt .  The  Pacific  coast  district  is  divided  into  two  belts  :  —  4)  Northern 
coast  belt  ;  5)  Southern  coast  belt. 

Geographical  and  climatical  data  on  the  principal  plants  cultivated 
are  given  below  : 

Cotton.  —  This  is  the  most  important  and  characteristic  plant  of  the 
cotton  belt,  which  produces  3/5  of  the  world's  supply  of  cotton.  This  dis- 
trict is  limited  in  the  north  by  the  summer  isotherm  io°C  and,  in  the  west, 
by  the  annual  isohyete  of  375  mm.  The  average  duration  of  the  frost- 
free  season  is  about  200  days.  Warm,  moist  weather  from  April  to  August 
favours  the  growth  of  cotton,  and  a  cool, .'dry  autumn  improves  the  quality 
of  the  staple  and  makes  it  easier  to  harvest.  Meteorological  investigations 
into  cotton  have  been  made  by  Kincer  (i). 

Maize.- — This  is  the  typical  agricultural  product  of  the  United  States 
for  3/4  of  the  world's  production  come  from  this  country.  The  largest 
centre  of  production  (Mississippi  Valley)  has  the  following  climatic  values  : 
—  1)  Average  summer  temperature,  from  210  to  260  C  ;  2)  average  night 
temperature  above  I4°C ;  3)  duration  of  frost -free  season,  at  least  150  days  ; 
4)  rainfall,  from  625  to  1250  mm.  or  even  more. 

J.  Warren  Smith  made  a  series  of  meteorological  studies  on  maize  (2). 
Its  weather  requirement  varies  greatly  from  one  variety  to  another  (3), 
so  that  the  choice  of  a  variety ,  and  selection  and  hybridisation  may  greatly 
influence  the  geographical  distribution  of  this  plant. 

(1)  9(  <■  R.  June  1918,  No.  622.     (Fd.) 
(?)  S.  e  R.  Oct.,  [918,  X  •.   [o   B.     (/     ) 
(3)  Si  t   N    M  x  ..1  tin-  Review.    [Ed.) 
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Winter  wheat.  —  Its  area  of  distribution  is  limited,  at  the  south  by 
the  isotherm  ig°C  (from  April  15  to  June  15),  at  the  north  by  the  winter 
isotherm  —  6°.  Winter  wheat  has  almost  the  same  rain  requirement  as  maize, 
but  its  critical  period  is  in  March  instead  of  July.  Too  cold  a  winter  and 
too  dry  a  spring  are  generally  detrimental  to  it,  and  contribute  to  limit  its 
cultivation  towards  the  north  and  the  west  respectively.  Its  northern  li- 
mit does  not  depend  only  on  the  isotherm  io°C  during  the  two  months  pre- 
ceding harvest,  but  is  also  dependent  on  :  —  1)  excessive  rains  towards 
the  end  of  the  vegetative  period  which  cause  bad  attacks  of  rust  ;  2)  a  mild 
winter  causing  a  renewal  of  growth  before  the  danger  from  the  last  frosts 
has  entirely  passed  ;  3)  in  the  southern  provinces  the  sowing  of  wheat  coin- 
cides with  the  cotton  harvest;  as  cotton  is /more  profitable,  preference  is 
given  it. 

Oats.  —  Along  the  northern  limit  of  the  maize  and  winter  wheat  belt, 
from  New  England  to  North  Dakota,  oats  are  also  grown,  the  principal  cen- 
tres of  production  being  near  the  Great  Lakes.  Oats  require  a  cool,  wet 
climate  ;  their  northern  limit  is  formed  by  the  winter  isotherm  +  i°C. 

Spring  wheat  —  This  is  grown  throughout  Dakota,  to  the  east  of 
Missouri,  in  all  the  west  of  Minnesota,  and  in  the  east  of  Washington  State. 
It  is  sown  in  April  and  harvested  at  the  end  of  Juty  and  in  August.  Its 
northern  limit  is  marked  by  the  summer  isotherm  I4°C,  which  is  only  found 
in  the  western  mountains.  Meteorological  studies  on  winter  and  spring 
wheats  have  been  made  by  J.  Warren  Smith  (i). 

Meadows  and  fodder  crops.  —  In  the  east  this  belt  includes  a  large 
part  of  Wisconsin,  Michigan,  all  the  district  between  Canada,  the  Dakes 
Ontario  and  Erie,  and  the  Atlantic,  as  well  as  the  Apalachee  mountain  re- 
gion. The  cool  summer,  with  an  average  temperature  below  2i°C,  and  the 
abundant  rainfall  (always  above  750  mm.),  encourage  the  growth  of  fodder 
crops,  and  the  relatively  fine  weather  at  the  time  of  cutting  generally  fa- 
vours hay-making.  In  this  district  stock  breeding  and  the  dairy  industry 
flourish.  Here  also  is  the  greatest  production  of  potatoes,  which  require 
a  relatively  cool  and  moist  July  (2) . 

Throughout  the  west  fodder  is  the  principal  product.  In  the  Gnat 
Plains  the  natural  meadows  of  gramineae  offer  abundant  pasture  to  the 
numerous  herds.  In  the  wet  Pacific  district  gramineae  are  sown  as  fod- 
der crops,  whereas  in  the  Rocky  Mountains  and  dry  districts  of  the  interior, 
the  most  important  plant  is  alfalfa  which,  thanks  to  its  well  developed  root 
system,  can  to  a  large  extent  utilise  the  moisture  of  the  soil. 

Recently  some  sorghum  varieties  very  resistant  to  drought  have  b< 
introduced  in  the  more  southern  provinces  of  the  Great  Plains..    The  Ka- 
fir variety  flourishes  in  the  district  lying   between   the  isohyetes   po  and 
800  mm.,  and  its  northern  limit  is  marked  by  the  summer  isotherm  2  |°C. 
The  Milo  variety  goes  a  little  further  north. 

Sugar  cane.  —  The  district  round  the  Mississippi  delta ,  where  the  1 
perature  is  high  (destructive  thermal  depressions  rarely  occur)  and 


,i)  vSee  R.  Oct.,  iyio,  No.  1078;  [Ed.)  —  (2)  Se<    R,   Oct.,     1918,     No. 
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abundant  rainfall  exceeds  1  500  mm.,  is  favourable  to  sugar  cane  which  is 
widely  cultivated  there. 

Oranges  and  other  citrus  fruits.  —  The  Florida  peninsula  is  a 
great  centre  for  citrus  fruits.  The  abundant  rainfall  insures  the  normal  de- 
velopment  of  the  trees  without  irrigation,  but.  considerable  damage  is 
sometimes  caused  by  the  rare,  but  strong  thermal  depressions  which  come 
from  the  north-west.  There  are  other  citrus-growing  centres  in  Califor- 
nia, but  there  this  culture  is  only  possible  with  the  help  of  irrigation. 

Fruit  TREES.  —  The  Great  L/akes  have  a  modifying  effect  on  the  sur- 
rounding districts  (1)  and,  in  numerous  localities,  even  make  it  possible 
to  grow  delicate  fruits,  such  as  the  peach  and  the  grape.  The  principal 
apple  orchards  are  found  near  the  Great  L-akes  and  stretch  far  into  the  maize 
and  winter  wheat  belt.  In  the  south  the  limit  of  the  apple  trees  is  the  sum- 
mer isotherm  26°C,  in  the  north  the  winter  isotherm  —  io°C,  and,  in  the 
west  the  annual  isohyete  of  450  mm.  Only  the  extreme  northern  limit 
has  been  considered  but  beyond  the  isotherm  —  6°  apple-growing  becomes 
rare.  Pears  are  cultivated  in  the  Great  Lakes  district  and  in  the  States  of 
Maryland,  Delaware,  and  Newjersey.  In  Wisconsin  and  Iowa  the  nor- 
thern limit  is  marked  by  the  winter  isotherm  —  6.5°C.  In  the  west,  pears  are 
grown  in  central  California  and  in  the  States  of  Oregon  and  Washington 
(Yakima  Valley).  The  peach  has  the  widest  area  of  distribution,  from  the 
maize  and  winter  wheat  belt  it  goes  as  far  north  as  the  winter  isotherm 
—  9°C.  The  peach  is  much  more  sensitive  to  lowtemperatures  than  the  cherry 
and  apple,  and  for  this  reason,  except  in  the  Great  Lakes  district,  is  more 
generally  found  in  the  maize  and  winter  wheat  belt.  In  the  west  there 
is  a  large  producing  centre  at  Fresno,  in  California.  The  southern  limit  of 
the  peach  is  marked  by  the  winter  isotherm  —  4°C. 

418  -  Varieties  of  Oats  Resistant  to  Frost  and    Drought  Acclimatised  in  Argen- 
tina. —  See  No.  455  ol  this  Review. 

419  -  Varieties  of  Maize  Resistant  to  Drought  in  America  and  China.  —  Sec  No. 

4  is  of  this  Review. 

420  -  Sporobo/us  phleoidei,  a  Fodder  Plant  Resistant  to  Drought  in  Argen- 
tina. —  See  No.  460  >>'i  this  Review. 

421  -  Sensitiveness  and  Resistance  of  Coffee  Shrubs  to  Low  Temperature,  in  Indo- 
china. —  See  X-.    ;i  i'  "i  this  Review. 

422  -  Studies  on  the  Capacity  of  Soils  for  Irrigation  Water,  and  on  a  New  Method 
for  Determining  Volume  Weight,  in  the  United  States.-  Israelben  <>.  w..  in  the 
Journal  <>•  Agricultural  Research,  Vol.  XIII,  No.  i,  pp.  1-35  —  1 -'  Tables  +  14  Figs; 
-f  1  Plate  +  Bibliography  01  12  Publications.     Washington,  April,  1  1918. 

From  1910  t<>  1 1 11 5  the  author  studied  the  economic  application  of 
irrigation  water  to  alfalfa  in  the  Sacramento  Valley, California  (2).  This 
enabled  him  t<>  observe  the  capacity  of  Certain  soil^  under  various  condi- 


(ij  See  A'    l  1  b.,  1    •  ■>,  No.   1 
(2)  See  A'.  May,  191 8,  \ 
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tions  to  hold  the  irrigation  water,  and  to  devise  and  test  a  new  method  for 
determining  the  apparent  density  of  soils  in  the  field. 

I.  —  Capacity  op  soils  for  irrigation  water.  —  The  percentage 
of  porous  space  filled  by  water  immediately  after  irrigation  increases  with 
the  fineness  of  the  soil  texture,  this  is  shown  by  the  following  increasing 
values  obtained  by  the  author  :  —  40  %  for  silt  loams  with  sub-soils  of 
fine  sandy  loam  ;  51  %  for  silt  loams,  58  %  for  clay  loams  and  66  %  for 
clays. 

The  ratio  between  the  maximum  water-holding  capacity  determined 
in  the  laboratory  (in  brass  tubes  12  inches  long  and  2  inches  internal  dia- 
meter filled  with  soil)  and  the  maximum  water-holding  capacity  of  the  soil 
in  the  field  after  irrigation  was,  on  an  average,  1.78  ±  0.06  for  heavy  soil 
and  1.98  ±  0.14  for  average  soil.  In  other  words,  in  the  second  case,  the 
soil  crumbled  and  then  packed  in  the  tube  retained  about  twice  as  mnch 
water  as  the  soil  in  the  field. 

Between  the  maximum  water-holding  capacity  of  soil  in  the  field  af- 
ter irrigation  and  its  moisture  equivalent  (1)  there  is  a  sufficiently  close  cor- 
relation for  the  moisture  equivalent  to  be  used  to  estimate  the  maximum  wa- 
ter-holding capacity  of  soils  in  the  field. 

II.  —  New  method  for  determining  the  apparent  density  of 
SOIL  in  THE  FIELD.  - —  To  determine  exactly  the  volume  of  irrigation  wa- 
ter retained  by  a  given  volume  of  soil  in  the  field  it  is  necessary  to  know 
sufficiently  approximately  the  apparent  density  (or  weight  of  the  unity  of 
volume)  of  the  soil  in  the  field.  Laboratory  methods  using  crumbled  soil 
arbitrarily  heaped  up  are  useless  to  determine  this  density  as  they  give  re- 
sults agreeing  but  little  with  actual  facts.  The  use  of  an  iron  cylinder 
in  the  field  containing  a  given  volume  of  soil  the  weight  of  which  is  subse- 
quently determined  can  give  reliable  results,  but  such  cylinders  are  difficult 
to  handle  ata  certain  depth  and  the  soil  has  to  be  compressed  or  displaced, 
thus  falsifying  the  results. 

To  facilitate  these  operations  the  author  considered  it  best  to  remove 
samples  of  the  soil  in  the  field  with  a  slightly  obconical  auger  (which  pre- 
vents the  soil  from  being  compressed  or  displaced) .  Instead  of  measuring  the 
volume  of  the  sample  of  soil,  he  measured  the  volume  of  the  hole  corresponding 
to  a  given  quantity  of  the  soil  removed  which  is  then  weighed  in  the  labora- 
tory after  having  been  dried  in  the  hot  air  oven.  For  this  ]  >ur]  >ose  he  used 
thin  rubber  tubes  closed  at  one  end,  with  a  diameter  of  2  y{  inches  and  a 
length  varying  with  the  depth  bored  (a  maximum  of  6  %  feet).  This  tube 
is  inserted  in  the  auger  hole  by  means  of  a  rounded  stick  and  filled  to  the 
level  of  the  soil  with  water  from  a  graduated  glass  cylinder.     The  volui 


(1)  The  moisture  equivalent  is    Liu-   percentage    <■(    moisture  retained   by  *<>ii   after 
it  has  been  subjected  to  a  constant  strong  ci  ntritugal  force  ami  ni;i\   be  considered  as  in 
a  state  of  capillary  equilibrium  with  this  force  to  determine  this   equivalent.  L    J 
and  J.  w.  Mac  Ly>te  used  a  centrifugal  force  equal  t<>  3000  times  the  gravity  force.  -• 
Cf.   U.S.  Dept.  of  Aviculture,  Bureau  of  Soils,   Hull.  No.  45;  The  Moisture    Bquivali 
by  L-  J.  Briggs  and  J.  W.  Mac  Lank,  Washington,  1907.     (Ed.) 
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of  water  used  (after  the  addition  of  the  volume  of  the  rubber  of  the  tube) 
shows  the  volume  of  the  plumb  hole  to  the  depth  at  which  the  sample  was 
taken  (for  example,  1  foot).  When  the  operation  is  over  the  tube  is  emp- 
tied by  means  of  a  small  pump,  taken  from  the  hole,  and  dried. 

If  boring  has  to  be  deeper  the  operation  is  repeated  (removal  of  samples 
and  measurement  of  the  volume  of  the  hole)  for  each  successive  depth  (for 
example,  each  foot),  using  a  longer  tube  each  time.  The  volume  of  the 
last  hole  (say  6  ft.  deep)  is  then  determined  by  subtracting  fiom  the  total 
volume  (depth  of  6  ft)  the  total  of  the  volumes  previously  determined  (depth 
of  5  ft.) 

The  author  compared  the  apparent  densities  determined  by  his  new 
method  with  those  obtained  by  :  —  a)  the  iron  tube  method  ;  b)  Prof.  C. 
F.  Shaw's  method  dipping  of  a  clod  of  soil  in  paraffin  (1).  He  found  veiy 
■satisfactory  agreements,  the  difference  never  being  as  much  as  1  %. 

423  -  The  Power  of  Dry  or  Moist  Soil  to  Absorb  Chlorine  Gas.  —  bkrthelot  d.  and 

Trannoy  R.,  in  Comples  rendus  de  V  Academie  des  Sciences,  Vol.  168,  No.  2,  pp.  121- 
123  +  1  Table.     Paris,  January,  1919. 

The  use  of  chloiine  gas  during  the  war  led  the  author  to  undertake  ex- 
periments to  determine  the  absorbent  powers  of  different  varieties  of  dry 
or  moist  soils,  firstly  with  respect  to  an  almost  immobile  chlorine  atmosphere, 
secondly  with  respect  to  gas  currents  moving  at  different  speeds. 

Ten  grammes  of  soil  were  spread  in  a  uniform  layer  in  cjdindrical  eva- 
porating dishes  under  a  bell  jar.  The  chlorine  entered  the  jar  thiough  a 
tube  entering  an  empty  flask  (so  as  to  avoid  the  possibility  of  small  drops 
tailing  into  the  soil),  and  then  passed  through  two  wash  bottles,  one  used 
as  a  safety  flask,  the  other  as  a  measuring  flask.  After  2  hours  under  the 
jar  10  gm.  of  quick  lime  were  added  to  each  dish,  so  that  the  surface  was 
completely  covered.  The  chlorine  was  estimated  by  first  burning  the  soil  in 
the  presence  of  the  quick  lime  and  then  titrating  with  silver  nitrate  and  sul- 
1  )h' (cyanide.  The  crude  quantity  obtained  was  corrected  for  the  small 
amount  of  chloiine  it  contained  previously  ;  this  had  been  estimated  at  the 
beginning  by  the  same  method. 

The  tests  were  made  with  six  different  soils  and  included  three  series  of 
investigations  :  1)  with  10  gm.  of  dry  soil ;  2)  with  10  gm.  of  dry  soil  to 
which  10  %  of  water  had  been  added  ;  3)  with  10  gm.  of  dry  soil  to  which 
20  %  of  water  had  been  added.  The  number  of  centigrammes  of  chlorine 
absorbed  by  each,  soil  in  two  hours  at  a  temperature  of  20°C  and  at  the  three 
different  degrees  of  moisture  are  given.  The  conclusions  drawn  from  these 
figures  are  :  — 

1)  White  sand  absorbs  chlorine  badly,  ferruginous  yellow  sand  ab- 
sorbs it  better  but  much  less  than  vegetable  mould. 


(1)  This  in  thod  Is  d  eribed  by  Messrs.  Bbown,  Mac  Intikk  and  Crbe  in  ;i  papa 
entitled  (Comparative  Phj  leal  and  Chemical  Studies  of  Five  Plots  Treated  independently 
fur  Twenty-eight  Years"  published  in  the  Pennsylvania  Agricultural  Experiment  Station, 
Annual  Report  tor  1909-1910,  j » , >  96  n7.  (Author).  —  A  similar  method,  by  Dr.  R. 
Tk\-k\  i^  described  in  A'.  October,  1914,  No.  876.    (lid.). 
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2)  Moisture  hardly  increases  the  absorbing  power  of  sands  ;  the  dif- 
erence  in  the  absorbing  power  of  moist  and  dry  sands  is  due  principally 
o  the  absorbing  power  of  the  water  in  excess. 

3)  The  absorbing  power  of  vegetable  mould  is  much  greater  than  that 
>f  sand  ;  it  is  similar  for  all  the  specimens  of  mould  and  does  not  appear  to 
lepend  on  the  lime  content. 

4)  The  absorbing  power  of  moist  vegetable  mould  is  2  to  2.5  times 
hat  of  the  dry  soil.  The  increase  in  chlorine  absorbed  between  dry  soil 
.nd  soil  +  10  %  ot  water  cannot  be  explained  by  the  absorbing  power  of 
he  water  added  ;  the  calculations  prove  this.  The  increase  in  chlorine 
bsorbed  between  soil  +  10  %  and  soil  +  20  %  of  moisture,  is,  however, 
xplained  by  this  cause.  Consequently,  if  the  initial  moistening  of  dry  soil 
icrease  the  absorbent  power  of  the  soil,  subsequent  increase  in  moisture 
.as  effect  only  by  virtue  oi  the  proportion  of  water  it  brings  with  it. 

The  moisture  contents  10  %  to  20  %  used  during  these  investigations 
re  those  commonly  observed  in  vegetable  moulds  at  a  depth  of  a  few  cen- 
imetres,  even  in  times  of  drought. 

24     The  Chlorine  Index  as  a  Comparative  Measure  of  the   Humus  Content  of 

Soils.  —  I,apicque  I*.  and  Barbe  E.,  in  Compi.es  rendus  de  VAcademie  des  Sciences, 
Vol.  168,  No.  2,  pp.  118-121  +  1  Tab'e.     Paris,  January,  1919. 

The  authors  found  that  bleaching  liquid,  by  reacting  on  various  arable 
i>ils,  loses  its  active  chlorine  in  very  variable  proportions.  The  effect,  which 
ives  a  measure  ot  the  oxidability  of  soils,  is  obviously  connected  with  their 
umus  content.  In  ordei  to  have  at  least  an  approximate  indication  of 
lis,  they  devised  the  following  method  which  has  the  advantage  of  being 
ble  to  be  carried  out  in  the  soil  itself  very  quickly :  10  cc.  ot  well  -  crum- 
Led  soil  from  which  all  stones  have  been  carefully  removed,  are  placed  in  a 
ask  of  about  150  cc.  capacity  with  ground  glass  stopper;  50  cc.  of  bleaching 
quid  containing  5  to  10  volumes  of  chlorine  are  added  and  the  flask  well  sha- 
ft for  1  minute.  After  half  an  hour,  during  which  the  flask  is  frequently 
10 ken,  it  is  left  to  stand  and  the  remaining  hypochlorite  estimated.  By 
teans  of  a  pipette  2  cc.  of  the  top  liquid  are  removed  and  placed  in  a  10c 
)  150  cc.  capacity  flask.  50  cc.  of  water  are  added,  then  5  cc.  ot  a  20  %  po- 
ssium  iodide  solution  ;  acid  is  added  and  the  whole  titrated  with  hyposul- 
iite,  using  starch  paste  as  an  indicator.  The  same  operation  is  re-sta  1 
ith  2cc.  of  fresh  bleaching  liquid.  The  difference  between  the  two  titrations 
ultiplied  by  2.5  gives  the  volume  of  active  chlorine  lost  in  1  cc.  ot  soil, 
more  than  half  the  chlorine  has  disappeared  the  soil  mast  be  treated  with 
double  volume  of  bleaching  liquid  and  the  figure  found  multiplied  by  5. 
ormal  variations  of  temperature,  light,  and  the  lime  content  of  the  soil 
ive  no  appreciable  effect  on  the  results.  All  the  material  required  Epi 
>out  a  dozen  of  these  tests  may  be  carried  in  a  light  case. 

Some  of  the  results  obtained  by  this  method  are  given.     Ploughed  s 
ve  fairly  constant  figures,  usually  varying  from  15  to  20  (ratio  chloiine 
il,  in  volumes).     The  sub-soils  (at  a  depth  ot  from  8  to  16  inches)   are 
ready  much  poorer  in  oxidisable  matter,  and  this  c<  ntcnl  diminih-hi 
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a  greater  depth  is  reached.  Forest  soil  gives  values  2  or  3  times  greater 
than  those  of  ploughed  land,  sometimes  even  very  close  to  those  of  mould. 
Peat  gives  10  times  the  average  value  of  ploughed  land.  Hill  sides  are  much 
less  rich  than  table  lands  or  plains  ;  this  may  be  explained  by  the  action  of 
flowing  water.  Soil  turned  up  to  a  great  depth  (as  those  exposed  for  a  long 
time  to   cannon  fire  at  the  Front)  gives  very  low  figures. 

The  authors'  method,  which  merely  gives  an  index  by  which  soils  may 
be  classified  according  to  their  probable  humus  content,  may  be  useful  in 
many  cases,  especially  in  estimating  the  condition  of  soil  in  the  devas- 
tated districts  to  be  reclaimed  in  some  of  the  belligerant  countries. 

425  -  Investigations  into  the  Hydrogen  Ion  Concentration  of  the  Soil :  Effect  of 
Chemical  Fertilisers  on  this  Concentration,  See  Mo.  436  of  this  Review ■  Compa- 
rison of  Electro  metric  and  Colorimetric  Methods  in  Determining  the  Hydrogen 

Ion  Concentration  Of  Soil,  see  No  536  of  this  Review. 

426  -  The  Presence  of  Aluminium  as  a  Reason  for  the  Difference  in  the  Effect  of 
So-Called  Acid  Soil  on  Barley  and  Rye.  —  hartwell  b.  i,.,  and  pember  f.  r.,  in 

Soil  Science,  Vol.  VI,  No.  4,  pp.  259-277  +  Bibliography  ol  S  Publications.  Baltimore. 
October,  1918. 

In  field  experiments  made  at  the  Rhode  Island  Experiment  Station 
liming  influenced  the  growth  of  rye  very  little  but  doubled,  or  even  trebled 
that  of  barley.  This  seemed  to  show  that  barley  is  much  more  sensitive 
to  soil  acidity  than  rye.  The  two  cereals,  however,  did  not  differ  in  tbeir 
behaviour  to  acidified  nutrient  solutions,  being  almost  equally  affected 
by  the  acidity  of  the  medium.  The  contradiction  in  the  results  of  the  two 
series  of  experiments  much  interested  the  authors  ;  the  difference  in  the  be- 
haviour of  barley  and  of  rye  in  the  soil  seemed  no  longer  attributable  to 
the  acidity,  but  to  another  cruise  which  the  authors  studied  in  a  long  se- 
ries of  experiments. 

Results.  —  After  partial  sterilisation  of  the  soil  by  heat  or  an  antisep- 
tic the  two  cereals  still  behaved  differently. 

In  water  cultures  various  substances  occurring  in  acid  soils,  such  as 
dihydroxystearic  acid,  manure  extract,  and  ammonium  sulphate,  had  the 
same  effect  on  both  cereals,  thus  excluding  their  presence  as  the  differen- 
tiating factor.  The  aqueous  extract  of  an  acid  soil,  however,  affected  bar- 
ley and  rye  differently  in  the  same  way  as  the  soil  itself,  and  the  ash  of  the: 
extract  applied  in  solution  also  had  the  same  effect  as  the  soil.  Aluminium 
was  found  in  this  asb  and  appeared  to  be  the  substance  causing  the  difference 
in  the  behaviour  of  barley  and  rye  in  the  soil. 

Experiments  with  optimum  nutrient  solutions  showed  that  the  addition 
of  aluminium  sulphate  reduced  the  growth  of  barley  almost  as  much  as 
the  addition  of  an  equivalent  quantityof  sulphuric  acid,  but  hardly  affected 
the  growth  of  rye-  wbich,  like  Hat  of  barley, was  much  depressed  by  the  aciJ 
Moreovei ,  in  the  nutrient  solution  containing  aluminium  sulphate  the  hydro^ 
gen-ion  concentration  was  four  times  lower  than  in  the  solution  containin 
sulphuric  acid.  All  these  facts  show  the  injurious  effects  on  barley  to  b 
exercised  by  the  aluminium,  not  by  the  acidity.     This  was  confirmed  prad 
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cally  by  the  addition  of  phosphoric  oxide  or  superphosphate  to  the  soil; 
ae  activity  of  the  aluminium  was  thereby  reduced,thus  favouring  the  growth 
E  the  barley  in  spite  of  the  increased  acidity  of  the  soil  caused  by  these 
lbstances. 

Conclusion.  —  liming  and  phosphating  soil  may  prove  almost  equally 

neficial,  practically  by  precipitating  the  active  aluminium  as,  in  the 

rst  case,  reducing  the  acidity,  and  in  the  second,  supplying  a  nutrient. 

7  -  Soil  Aldehydes.    A  Scientific  Study  of  a  New  Class  of  Soil  Constituents  Un- 
favourable to  Crops,  Their  Occurrence,  Properties,  and  Elimination  in  Practical 

Agriculture.  —  Skinner  J.  J.,  in  the  Journal  of  the  Franklin  Institute,  Vol.  CLXXXVI, 
No.  2,  pp.  165-186;  No.  3,  pp.  289-310;  No.  u  pp.  449-48o;  No.  5,  pp.  547-584,  No. 
6  pp.  723-741.     Philadelphia,  1018. 

The  author  investigated  the  presence  of  aldehydes  in  74  samples  of 
il  including  14  garden  soils  and  60  field  soils  of  the  same  type  and  from  the 
me  locality,  30  of  these  were  classed  as  unfertile  and  30  as  fertile.  He 
und  aldehydes  in  5  of  the  garden  soils  and  12  of  the  field  soils,  most  of 
aich  were  unfertile.  Before  the  author's  investigations  some  aldehydes, 
pecially  vanillin  and  salicylic  aldehyde,  had  been  found  in  the  soil.  The 
ithor  studied  their  action  on  the  development  of  cultivated  plants,  a) 
water  ;  b)  in  nutrient  solutions  ;  c)  in  pots  ;  d)  in  the  field.  He  also  stu- 
ed  the  action  of  four  other  aldehydes :  heliotropine,  benzaldehyde,  for- 
aldehyde  and  paraformaldehyde  —  on  water  and  nutrient  solution  cul- 
res.     These  cultures,  numbeiing  76,  contained  sodium  nitrate,  mono- 

Illcic  phosphate  and  potassium  sulphate  in  varying  proportions. 
Results.— All  the  aldehydes  tested  proved  injurious  to  water  cultures 
en  in  relatively  small  quantities,  in  the  following  increasing  order. 

Vanillin  :  —  Was  more  injurious  to  the  roots  than  the  tops,  but  its 
effects  decreased  in  the  presence  of  ?  large  quantity  of  sodium  nitrate. 

Salicylic  aldehyde.  —  Its  harmful  effect   was  lessened  by  solutions  rich 
mono-calcic  phosphate  and  in  the  presence  of  calcium  carbonate. 

Benzaldehyde.  —  At  the  rate  of  25  millionths  it  had  an  injurious  effect 
rich  was  not  attenuated  appreciably  by  any  nutrient  salt. 

Heliotropine.  —  Was  so  harmful  to  plants  that  it  was  difficult  to  de- 
rmine  any  difference  in  the  attenuating  effect  of  the  various  nutrient  solu- 

ns. 
Formaldehyde.   —  Proved  equally  injurious  in  all  the   nutrient  so- 

ions. 

Paraformaldehyde.  —  Its  injurious  effect  was  equal  to  that  of  formic 
lehyde,  but  was  lessened  bv  monocalcic  phosphate.  _   _ 

In  the  pot  and  field  experiments  salicylic  aldehyde  and  vamlline  ex-r- 
ed no  harmful  effect  on  good  productive,  well-drained  soils  intensively 
( Itivated,  as  these  conditions  give  the  soil  an  oxidising  power  which  ena- 
1  «  it  gradually  to  eliminate  the  aldehydes.  On  the  other  hand,  soils  con- 
t  uing  the  aldehydes  were  not  very  productive  and  had  not  been  kept  in 
{  3d  conditions.  This  prevented  the  elimination  of  these  substances,  the 
i  urious  effect  of  which  was  much  attenuated  by  the  application  of  hme 
J  manganese  compounds.     The  harmful  effect  of  salicylic  ald<  hyd<  could 
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be  controlled  in  such  soils  by  mono-calcic  phosphate,  and  that  of  vanillin 
by  sodium  nitrate. 

Conclusion.  —  These  results  show  that  in  practical  agriculture,  soils  I 
rendered  sterile  by  the'  presence  of  certain  aldehydes  may  be  madi  fertile 
by  adopting  methods  favourable  to  the  oxidation  of   these  substances.. 
These  methods  are,  first  of  all  the  drainage  and  aeration  of  the  soil,  and, 
secondly  the  application  of  lime,  manganese  compounds  or  certain  ferti-  j 
lisers. 

428  -  The  Action  of  Various  Lower   Cryptogams  other  than  Bacteria  in  the  Soil. 

I.  WakemaN  S.  A.,  The  Importance  of  Mould  Action  in  the  Soil,  in  Soil  Science,  Vol. 
VI  No.  2,  pp.  137-155  +  Bibliography  of  62  Publications.  —  II.  Wakhman  S.  A. 
and  Curtis  R.  E.,  The  Occurrence  of  Ac'.incmycetes  in  the  S<il,  Ilid.VoL  VI,  No.  4, 
pp.  309-319  +  Bibliography  of  25  Publications.     Baltimore,  1918. 

I,  __  Moulds  and  other  Lower  cryptogams.  —  Since  the  first 
micro-biological  investigations  into  soil  up  to  the  last  four  or  five  years,  the 
bacteria  have  been  almost  exclusively  studied  to  the  detriment  of  the  other 
groups  of  micro-organisms  of  which  the  presence  was  reported  now  and  again  ' 
but  nothing  more.  It  cannot  be  denied,  however,  that  the  soil  contains 
large  numbers  of  active  moulds,  actinomycetes,  protozoa,  rotifera,  and,  un- 
der  certain   conditions,   algae. 

The  work  of  Russell  and  his  collaborators  on  the  influence  of  protozoa 
on  the  fertility  of  the  soil  has  given  rise  to  a  series  of  other  studies  on  the 
activity  of  these  micro-organisms.  Several  workers  have  also  studied  soil 
algae  and  several  papers  have  recently  been  published  on  the  presence  and 
probable  action  of  actinomycetes  in  the  soil. 

The  author  examines  the  metabolic  processes  of  moulds  and  othei 
lower  cryptogams  in  the  soil  with  a  view  to  determining  their  influence 
on  fertility.  He  reviews  62  publications  on  this  subject,  compares  the  bio- 
logical activity  of  various  lower  cryptogams  with  that  of  bacteria,  and  dis- 
cusses the  most  important  changes  of  the  organic  and  mineral  matter  of 
the  soil  which  are  attributable  to  the  action  of  non-bacterial  cryptogams! 

Taking  his  own  observations  and  those  of  other  workers  as  a  basis 
the  author  shows  that  there  have  been  isolated  from  both  cultivated  and  ud 
cultivated  soils  a  large  number  of  lower,  non-bacterial  cryptogams,  many 
of  which  it  has  been  possible  to  identify.  It  has  been  possible  to  divide 
this  cryptogamic  flora  according  to  the  conditions  under  which  thej 
live.  Mucorima  and  Penicillium  predominate  in  the  soil  of  the  cold  (nor- 
thern) districts,  whereas  the  soil  of  the  warm  (southern)  districts  contaii  I 
trior  '.especially.  Aspergillus.  Trichodermic  algae  are  found  in  large  numbed 
in  acid  soils.  Many  soils  contain  fungi  of  the  genera  Fusariitm,  ChuhspoA 
rium,  Chaetonium,  Alternaria,  etc. 

As  regards  the  action  of  these  various  cryptogams  in  the  soil,  it  apj 
pears  thai  the  development  of  their  mycelium  causes  modifications  in  thl 

mic  and  mineral  constituents,  but  no  fixation  <>f  nitrogen  or  nitrincal 
tion.  The  decomposition  of  organic  matter  by  these  micro-organisms,  h<  ' 
ever,  .aiis..  the  formation  of  ammonia,  the  amount  <>f  which  depends 
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the  sources  of  nitrogen  and  carbohydrates  available  ;  these,  in  decomposing, 
set  free  carbon  dioxide  (1). 

Nitrogenous  manures  applied  to  the  soil  are  utilised  by  these  crypto- 
gams to  form  protein  substances,  at  the  expense  of  the  plants  cultivated 
which  are  deprived  of  part  of  the  substances  destined  for  them.  This  loss 
may,  however,  be  largely  compensated  for  by  the  fact  that  the  soluble  nitro- 
genous matter  absorbed  by  the  cryptogams  is  not  absorbed  by  the  sub- 
soil and  when  later  the  cryptogams  are  subjected  to  autolysis  much  of 
the  nitrogen  assimilated  by  them  is  returned  to  the  soil  in  a  soluble  form 
and  may  thus  be  of  benefit  to  the  crops. 

These  cryptogams  may  also  have  a  beneficial  effect  on  the  soil  in  vir- 
tue of  their  vigorous  production  of  enzymes  and  acid  substances  which  may 
modify  the  constituents  of  the  soil  in  a  manner  favourable  to  the  develop- 
ment of  cultivated  plants,  in  particular  they  may  help  to  dissolve  the  phos- 
phates and  other  minerals. 

Unfortunately  cryptogams  capable  of  living  parasitically  on  certain 
plants  (potato,  etc.)  may  occur  in  virgin  soils  or  in  soils  in  which  these  plants 
have  never  been  grown,  thus  forming  a  latent  danger  of  contamination. 

II.  — ■  Actinomycetes.  —  These  include  parasitic  and  saprophytic 
forms  and  are  found  in  the  air,  water,  sewage,  salt  lakes,  milk,  and  certain 
wounds,  but  especially  in  the  soil,  where  they  form  a  large  and  important 
group  of  micro-organisms  (in  particular  in  soils  rich  in  undecomposed  or- 
ganic matter),  the  activity  of  which  varies  with  the  different  species. 

After  reviewing  historically  the  question  of  soil-actinomycetes,  the  au- 
thor describes  their  presence  and  relation  to  the  bacteria  in  25  soils  of  North 
America  and  the  Hawaii  Islands.  He  shows  that  heavy  soils  or  those 
rich  in  undecomposed  organic  matter  generally  contain  more  actinomycetes 
than  light  soils,  or  those  poor  in  such  matter. 

In  the  25  soils  examined  the  actinomycetes  represented  on  an  average 
17  %  of  the  total  cryptogamic  flora  (bacteria  and  actinomycetes),  whereas 
in  an  acid  soil  the  proportion  of  actinomycetes  did  not  exceed  3.5  %.  Ma ny 
forms  of  actinomycetes  were  isolated  from  the  soils  studied,  including  Acti- 
nomyces chromogenus,  A.  Lipmanii,  A.  aureus  and  A.  Rutgersensis  ;  these 
were  so  numerous  that  they  may  be  considered  as  species  characteristic 
of  the  soil. 

429  -  Study  on  the  Fixation  of  Nitrogen  by  Soil  Bacteria,  or  "  Azofication  ".  -  ore 

J.  E.,  (Utah  Agr.  Exp.  Station)  in  Soil  Science,  Vol.  VI,  No.  3,  PP-  163-217  +  Biblio- 
graphy of  211  Publications.    Baltimore,  September,  191 8. 

The  author  calls  "azofication"  the  fixation  or  assimilation  of  nitrogen 
in    the  soil  by  certain  species  of  bacteria  acting  alone  or  in  conjunct' 

He    reviews   211  papers  on  this  subject  and  abstracts  the  principal 
data  concerning  the  distribution  of  the    nitrogen-fixing    flora    (especially 
the  Azotobacter  genus),   and  the  conditions  under  which    they 
concludes  that  Azotobacter  form  an  important  factor  in  maintaining  the  ni- 
trogen content  of  the  soil,  although  their'effect  cannot  be  definitely  estima 

(1)  See  R.  Feb.,  191 9,  No.  161.     {Ed.) 
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ted  as  the  figures  published  up  to  the  present  vary  greatly.  Whereas 
Hall  (Rothamsted)  and  the  Utah  Agricultural  Station  estimate  the 
amount  of  assimilable  nitrogen  supplied  annually  to  the  soil  by  these  bac- 
teria to  be  25  lb.  per  acre,  Lohnis  places  it  as  high  as  35.7  lb.,  and  L,ipmax 
holds  that  the  quantity  varies  from  15  to  40  lb.  under  favourable  condi- 
tions.   ' 

430  -  Partial  Sterilisation  of  Soil  d) ,  Experiments  in  France.  —  Trtopfatjt  g.,  in 

Comples  rendus  des    SSmces  de  V Academic  de Agriculture   dc  France,  Vol.  IV,  No.  38, 
pp.  1040  1057.     Paris,  December  4,  1018 

During  two  years  the  author  made  methodical  experiments  on  the  ac- 
tion of  certain  disinfectants  used  in  emulsion  or  solution  (emulsified  car- 
bon sulphide  ;  liquid  aromatic  carbides,  such  as  benzene,  toluene,  cumene, 
methylnaphtaline,  and  heavy  authracenic  oils  used  in  emulsions  ;  solid 
aromatic  carbides,  such  as  naphtalene,  anthracene  ;  calcium  sulphide ; 
mixtures  of  these  bodies). 

The  partial  sterilisation  of  the  soil  caused  a  remarkable  increase  in 
yield.  It  is  easily  attained  and  has  the  great  advantage  of  supplement- 
ing a  lack  of  nitrogenous  fertilisers.  It  is  all  the  more  valuable  in  propor- 
tion as  the  soil  is  rich  in  organic  matter  and  has  been  cultivated  for  a 
long  time.  It  not  only  inhibits  the  development  of  animal  and  vegetable 
parasites,  but,  when  the  soap  emulsions  of  certain  carbides  are  used,  great- 
ly favours  germination.  The  msecticidal  effect  of  partial  sterilisation 
may  be  useful  in  all  seasons.  The  fertilising  effect  by  ammonification  only 
appears  to  be  of  real  value  for  applications  made  from  March  to  the  end 
of  April,  when  the  period  of  initial  depression  which  always  follows  par- 
tial sterilisation  is  followed  by  a  period  of  advanced  ammonification,  and 
of  a  remarkable  renewal  of  vegetation. 

It  would  prove  advantageous  to  start  partially  sterilising  the  soil  8  to 
10  days  before  sowing  or  planting.  The  use  of  solid  substances  has  al- 
ways proved  more  satisfactory  when  they  are  lightly  ploughed  in.  Par- 
tial sterilisation  with  emulsion  at  the  end  of  February  for  fruit  trees 
gives  particularly  good  results.  The  period  of  delay  in  vegetation  acts  on 
the  swelling  of  the  fruit  buds,  flowering  is  usually  delayed  and  this  delay 
may  save  the  flowers  from  late  frosts  which  often  do  so  much  harm. 

Under  present  conditions  partial  sterilisation  of  the  soil  appears  to 
succeed  best  with  mixtures  of  calcium  sulphide,  solid  aromatic  carbides  and 
oily  aromatic  carbides  (Truffaut  patents)  (2).  These  mixtures  are  in 
the  form  of  dry  powders  and  are  easily  spread.  Applied  at  the  rate  of 
4.8  to  7.8  cwt.  per  acre,  they  give  increases  varying  from  150  %  to  250  "',. 
It  is  most  important  that  these  mixtures  be  made  with  aromatic  carbides 
and  calcium  sulphides  free  from  all  Impurities. 


•    (r)  See  the  original  article  by  R.  J.  Russbll,  In   R.  May,  1917.  pp.  693-703  2  ■•«•  also 
R.  May,  1917,  Nc  404.    {Ed.) 

(2)   See  Review  of  Patents,  No.  509  of  this  Review.     (Ed.) 
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431  -  Are  Unusual  Precautions  Necessary  in  Taking  Soil  Samples  for  Ordinary 
Bacteriological  Tests?  —  ItIpmai*,  C.  B.,  and  Martin  D.  &.,m  Soil  Science,  Vol.  VI, 
No.  2,  pn.  131-136.     Baltimorp,  August,  1918. 

When  taking  samples  of  soil  for  bacteriological  work  (1),  special  pre- 
cautions are  usually  advised  to  keep  it  aseptic,  such  as  scorching  the  sur- 
face of  a  vertical  section  of  the  soil.  Is  such  a  precaution  necessary,  and 
does  it  give  better  results  than  simply  removing  the  sample  with  au  au- 
ger?. To  solve  this  problem  the  authors  made  a  bacteriological  compari- 
son of  soils  taken  by  both  methods.  Thry  found  in  them  no  appreciable 
difference  in  the  number  of  bacteria,  nitrogen  fixation,  ammonification, 
or  nitrification,  and  concluded  that  special  precautions  are  useless. 

During  these  investigations  the  authors  observed  that,  in  soil  from  arid 
districts,  bacteria  may  be  numerous  and  active  at  a  relatively  great  depth. 
This  is  not  the  case  with  soils  in  moist  districts.  Although  the  bacteria  are 
most  numerous  and  most  active  in  the  surface  foot  of  soil,  yet  they  are  some- 
times almost  equally  so  at  a  depth  of  2  ft.  Lower,  at  depths  of  2  to  6  ft. 
the  number  and  activity  of  the  bacteria  are  almost  uniform. 

432  -  Considerations  on  the  Analysis  of  Forest  Soils.  —  Tamm  o.,  in  Meddeianden 

jran   Statens    Skogsforsoksanstalt,  Pt.  13-14,  pp.  225-258  +  1  Pig.  4-  Bibliography  of  36 
Publications.     Stockholm,  1917 

The  author  recalls  the  development  of  the  chemical  analysis  of  soil 
in  its  relations  to  forestry  in  Germany  and  the  Scandinavian  countries  and 
mentions  the  work  oil,.  Mayer,  W.  Schutze,  P.  E.  MullEr,  C.  F.  A.  Tu- 

XEN,  E.  RAMANN,  H.  V.  TlBERG,  W.  SCHOENBERG,  and  R.  VOGEL  VOX 
Eaeckenstein.  He  criticises  the  hydrochloric  acid  extraction  methods 
of  analysis,  and  believes,  like  Vogee  voisr  Ealckenstein,  that  they  can 
give  no  reliable  criterion  of  the  productivity  of  the  soil.  Mineralogical 
examination  and  that  of  the  state  of  decomposition  of  the  soil  give  us  more 
reliable  data .  As  a  rule  the  productivity  of  the  soil  cannot  be  determined 
by  chemical  analysis  although  it  is  possible  by  this  method  to  determine 
the  content  in  substances  of  great  importance  to  forestry  and  to  study  the 
different  processes  observed  in  the  soil. 

A  description  is  given  of  some  of  the  analytical  methods  used  at  the 
Experimental  Institute  of  Forestry  of  Sweden  for  analysing  forest  soil : 
1)  Complete  elementary  analysis  ;  2)  determination  of  the  different  forms 
of  nitrogen  ;  3)  determination  of  calcium  carbonate  by  treatment  with  di- 
lute hydrochloric  acid  in  vacuum;  4)  determmatjon  of  phosphoric  acid  ; 
as  for  forestry  work  it  is  necessary  to  determine  the  total  content,  this  is 
done  by  extraction  with  concentrated  nitric  acid  ;  5)  determination  of  the 
humus  by  combustion  ;  by  multiplying  the  carbonic  acid  set  free  by  0.471 
the  corresponding  humus  content  is  obtained  ;  6)  determination  of  the  to- 
tal iron  content  by  hydrofluoric  ac*d  ;  7)  determination  of  the  limonite, 
including  a  little  of  the  soluble  iron,  by  dissolving  in  mono-potassic  oxa- 
late  ;  8)  mineralogical  examination  by  levigation  ;  9)  mechanical  an 
by  Atter berg's  method. 


(1)  See  R.  Jan.,  1919,  No.  16.  (Ed.) 
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-133  -  The  Effect  of  Liming  on  Crop  Yi.lds  in  Cylinder  Experiments.  —  Eipman,  j.  g. 

and  Blair  A.  W.,  New  Jersey  Agr.  Exp.  Station,  in  Soil    Science,    Vol.  VI,  No.    2, 
pp.  TS7-160  -f-  1  Table  -f-  1  Plate.  Baltimore,  August,  1018. 

During  the  20  years  1898-1918  the  New  Jersey  Agricultural  Station 
made,  ±n  two  ten-year  periods,  numerous  fertiliser  experiments  on  various 
plants  grown  m  five-year  rotation  m  galvanised  iron  tanks  sunk  in  the 
earth  in  order  to  reproduce  field  conditions  as  far  as  possible.  The  objects 
of  the  experiment  were:  —  1)  to  determine  the  denitrification  of  sodium 
nitrate  applied  in  large  and  small  quantities  with  cow  manure  ;  2)  to  de- 
termine the  assimilability  of  nitrogen  supplied  by  sodium  nitrate,  ammo- 
mum  sulphate,  dried  blood,  and  cow  manure  respectively  (1). 

Altogether  twenty  sets  of  experiments  were  made,  each  set  including 
three  tanks.  The  author's  note,  however,  deals  only  with  the  four  sets  in 
which  the  following  nitrogenous  fertilisers  were  applied  annually  : 

1)  Sodium  nitrate  at  the  rate  of  160  lb.  per  acre. 

2)  Sodium  nitrate  at  the  rate  of  320  lb.  per  acre. 

3)  Ammonium  sulphate  in  amounts  equivalent  to   320  lb.  of  sodium 
nitrate  per  acre. 

4)  Dried  blood  in  amounts  equivalent  to  320  lb.  of  sodium  nitrate 
per  acre. 

In  the  four  sets  each  tank  received  in  addition  each  year,  superphos- 
phate at  the  rate  of  640  lb.  per  acre,  and  potassium  chloride  at  the  rate  of 
320  lb.  per  acre. 

At  the  beginning  of  the  first  ten-year  period  (1898)  each  tank  received 
a  large  quantity  of  ground  limestone.  At  the  beginning  of  the  second  ten- 
year  period  (1908)  the  fertiliser  was  modified  as  described  later. 

The  five-year  rotation  included  :  —  1)  maize  ;  2)  oats  ;  3)  oats  ;  4) 
wheat ;  5)  timothy.  During  both  the  first  ten-year  periods  (1898-18) 
and  during  the  second  (1908-1917)  there  were,  therefore,  two  crops  of  maize, 
four  crops  of  oats,  two  of  wheat,  and  two  of  timothy.  In  addition  a  resi- 
dual crop  of  oats  (of  millet  in  1899)  was  cut  to  utilise  more  completely  the 
nitrogen  supplied. 

At  the  beginning  of  the  second  ten-year  period  (spring  of  1908)  the 
fertiliser  was  modified.  In  each  of  the  four  sets  one  of  the  tanks  (A)  re- 
ceived no  limestone,  a  second  (B)  received  limestone  only,  and  a  third 
(C)  limestone  and  green  manure  of  leguminosae  (vetch  and  crimson  clo- 
ver). This  was  repeated  at  the  beginning  of  the  second  five-year  rotation 
of  this  period  (1Q13).  The  objects  of  the  modification  in  the  fertiliser  were 
to  change  the  soil  reaction  in  tank  B,  and  to  change  the  soil  reaction  and 
add  to  the  nitrogen  content  of  the  soil  at  the  expense  of  the  atmo- 
sphere in  tank  C. 

Results.  —  The  yield  of  the  crop  in  dry  matter  was  determined  each 
year.     During  the  first  years  it  varied  little  in  the  three  tanks  of  each  set 


(1)  The  complete  report  of  the  fust  15  years  is  contained  in  Bulletins  221  and  288  of  tlu 
New  Jersey  Agricultural  Experiment  station.  A  summary  of  the  results  obtained  during 
the  2<>  years  was  published  in  Soil  Science,  Vol.  V,  No.  4,  April  1918.  See  R.  Jan.,  1910, 
No.  23.     (El) 
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and,  on  an  average,  the  differences  observed  decreased  during  the  ten  years. 
During  the  second  ten  years,  when  the  fertiliser  had  been  modified,  the 
differences  in  the  yield  in  dry  matter  of  the  three  tanks  A.  B.  and  C  of 
each  set  were  already  very  marked  in  the  first  year  (1908)  and  became  great- 
er later  on.  At  the  end  of  the  second  ten  years  the  A  tanks  without 
limestone,  gave  a  much  lower  yield  in  dry  matter  than  at  the  end  of  the 
first  ten  years,  whereas  the  yield  in  dry  matter  of  the  B  tanks,  with  lime- 
stone only,  remained  nbout  the  same,  and  that  of  the  C  tanks,  with  limestone 
and  green  manure,  even  increased  appreciably.  These  results,  therefore, 
show  clearly  the  beneficial  action  of  limestone,  especially  when  applied 
with  green  manure. 

Conclusions.  —  To  increase  yield  by  an  abundant  use  of  chemical 
fertilisers  it  is  essential  to  apply  systematically  at  the  same  time  a  suffi- 
cient quantity  of  calcareous  fertiliser  to  modify  the  ill  effects  of  the  soil 
reaction  which,  sooner  or  later,  follows  the  continuous  use  of  superphos 
phate,  sodium  nitrate,  potassium  chloride,  ammonium  sulphate  or  dried 
blood  in  more  or  less  large  quantities.  Some  leguminosae  must  be  fre- 
quently added  as  green  manure  in  the  rotation  so  as  to  maintain  the  supply 
of  organic  matter  in  the  soil  and  to  increase  its  content  of  assimilable  ni- 
trogen. 

43 1  -  Action  of  Liming  on  Acid  Humiferous  Soil  •  Investigations  in  Sweden.  — 

On:foT   S.,  in    Meddelanden  fr&n   Slatens   Skogsforsokanslalt.  pt. 13-14,  pp.  1287-1301  + 
1  Fig.     Stockhoim.  toi7. 

The  soils  of  unsubmerged  peat-bogs  require  abundant  lime.  The 
action  of  the  lime  may  be  accounted  for  in  different  ways :—  1)  it  may  act 
on  the  microflora  of  the  soil ;  2)  it  may  neutralise  the  free  humic  acids  of 
the  peat  soil;  3)  it  may  control  the  xerophytic  tendency  of  plants  growing 
in  unsubmerged  peat  bogs  as  a  result  of  scarcity  of  water  which  is  absorbed 
by  the  humic  colloids. 

The  author  believes  that  the  free  humic  acids  of  the  soil  have  no  in- 
jurious effect  on  the  vegetation,  but  that  the  acid  character  of  unlimed 
humiferous  soil  is  due  to  the  organic  acids  adsorbed.  The  composition 
of  these  acids  is  simpler  than  that  of  humic  acid  (  e.  g.  oxalic  acid)  and  cal- 
cium humate  would  prove  excellent  as  a  neutraliser.  The  xerophytic 
growth  of  peat  bog  plants  is  also  attributable  to  various  causes  :  -  a)  lack 
of  oxygen  for  the  roots :  b)  accumulation  of  injurious  excreta,  such  as 
oxalic  acid  and  formic  acid  ;  c)  fixation  of  nutrient  elements  by  the  humus, 
and  the  consecutive  formation  of  mycorhiza  as  a  form  of  adaptation 
the  lack  of  nitrates. 

The  different  conditions  found  in  unsubmerged  peat-bogs  may  bo  mo- 
dified by  liming  as  follows:  —  the  formation  of  calcium  humate  not  only 
neutralises  the  acid  toxic  substances,  but  also  sets  free   the   fertilisin 
ments  adsorbed.     On  the  other  hand,  calcium  humates  oxid 
sily  than  the  corresponding  humic  acids,  a  fact  of  great   imports 
periments  have,  however,  shown  that  liming  does  not  affect   the  wa 
supply  of  the  plants. 
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A  question  yet  remains  to  be  solved  :  —  can  plants  in  peat-bogs  as- 
similate organic  substances  directly,  or  must  these  substances  be  modified 
first  ?  However  this  may  be,  it  may  be  admitted  that  the  final  product  of 
such  modifications  is  calcium  nitrate,  of  which  Hesselmann  (i)  has 
shown  the  great  importance  for  vegetation. 

435  -  The  Movement  of  Plant  Food  within  the  Soil,  —van'  axstine  E,.  (New  jersey 
Agricultural  Experiment  Station),  in  Soil  Science,  Vol.  VI,  No.  4.PP-  281-308  +  Biblio- 
graphy of  is  Publication?.     Baltimore,   October,   1918. 

The  author  sought  to  determine  what  becomes  of  the  fertilising  elements 
added  to  the  soil  and  not  completely  removed  by  the  crops.  For  this 
purpose  samples  were  taken  at  three  different  depths  of  soils  fertilised 
regularly  for  several  years  (Rothamsted,  England,  "  Park  "  grass  plots, 
fertilised  since  1856  ;  4-year  rotation  plots  of  the  Pennsylvania  State  Col- 
lege, U.  S.  A.,  fertilised  since  1882  ;  5-year  rotation  plots  of  the  Ohio  Agri- 
cultural Experiment  Station,  U.  S.  A.,  fertilised  for  5  years).  These  sam- 
ples were  analysed  and  their  composition  compared  with  that  of  unferti- 
lised control  plots,  parallel  determinations  being  made  of  the  yields  and 
composition  of  the  respective  crops  produced  by  these  different  soils. 

Conclusions  :  —  Phosphoric  acid.  - —  This  remains  almost  entirely 
where  the  phosphatic  fertiliser  is  placed  until  removed  by  the  crops  or  by 
erosion.  Phosphoric  acid  in  the  surface  layer  of  the  soil  is  better  utilised 
by  plants,  especially  leguminosae,  when  alkali  salts  are  applied. 

Nitrogen.  —  Very  little  is  lost  by  drainage  during  the  growth  of  plants 
cultivated  in  well-kept  land.  Nitrogen  added  in  the  form  of  ammonium 
salts  tends  to  accumulate  in  the  surface  soil. 

Potassium:  —  In  spite  of  the  ease  with  which  it  is  fixed  by  the  soil, 
potassium  is  nevertheless  subject  to  movement  within  the  soil  when 
certain  salt  fertilisers  are  used  (gypsum,  superphosphate,  sodium  nitrate, 
ammonium  salts,  etc.)  and  may  easily  be  washed  out  of  reach  of  the  roots. 

Magnesium.  — Application  of  ammonium  salts  results  in  loss  of  this 
base. 

Calcium.  —  Its  loss  is  due  to  :  —  1)  the  loss  of  lime  (calcium  carbo- 
nate) which  takes  place  naturally  without  special  treatment  of  the  soil, 
but  is  accelerated  by  the  application  of  ammonium  salts  ;  2)  the  applica- 
tion of  other  alkaline  salts  (of  potassium  and  sodium),  ;  3)  the  development 
of  acidity  in  the  soil. 

436  -  Effect  of  Chemical  Fertilisers  on  the  Hydrogen  Ion  Concentration  of  Soils.  — 

MOR3B,  P.  \V.  (Massachusetts  Agr.  Exp.  Station,  Ainbert,)  in  The  Journal  of  Industrial 
and  F.nrinerrin  ■•  Chemfstrv,  Vol.  X,  No.  2,  pp.  125-126.  East  on,  Pa.,  February,  roi8. 
Most  of  the  fertilised  plots  at  the  Massachusetts  Agricultural  Station 
have  been  continuously  treated  for  25  years.  This  lias  resulted  in  marked 
variations  in  their  productive  capacity  which,  in  some  cases,  appear  due 
to  chemical  and  physical  modification  in  the  soil  rather  than  to  a  lack  of 
fertilisers.  Amongst    other   investigations,    the   determination    of   the   hy- 


(1)  Sec  R.  June  1918,  No.  624.     [Ed  ) 
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drogen-ion  concentration  of  the  aqueous  extracts  of  the  soils  themselves 
supplied  interesting  data  in  this  respect.  The  determinations  were  made 
colorimetrically  and  the  PH  (i)  value  found  varied  from  4,5  to  7. 

The  different  fertilisers  used  in  the  plots  were  superphosphate,  sodium 
nitrate,  potassium  chloride,  potassium  sulphate,  potassium- magnesium 
sulphate,  ammonium  sulphate,  gypsum  and  agricultural  lime.  Xeutral 
salts  with  strong  bases  and  strong  acids,  such  as  sodium  nitrate,  potassium 
chloride,  potassium  sulphate,  and  calcium  sulphate  had  little  or  no  effect 
on  the  soil  reaction  in  infertilised  soil.  Superphosphate  composed  of  a 
strong  base  combined  with  a  rather  weak  acid,  behaved  in  a  similar  way 
to  the  above-mentioned  neutral  salts.  Ammonium  sulphate,  however, 
acted  as  a  slightly  ionised  acid,  and  calcium  carbonate  as  a  slightly  ionised 
base.  The  values  always  remained  within  the  limits  given  by  these  two 
compounds. 

When  agricultural  lime  was  used  with  other  chemical  manures  the 
plots  fertilised  with  sodium  nitrate  or  gypsum  kept  the  neutralising  effect 
of  the  calcium  carbonate  longer  than  the  plots  which  had  received  potas- 
sium salts,  probably  as  a  result  of  a  protective  effect  of  the  lime  solution 
in  the  form  of  bicarbonate.  The  application  of  2  000  lb.  per  acre  of  slaked 
lime  affects  both  the  yield  and  the  soil  reaction  for  several  years,  but 
the  lime  finally  disappears,  probably  as  a  result  of  leaching  and 
transformation  ;  the  latter  apparently  has  less  effect  than  the  former. 

Below  are  given  the  comparative  results  obtained  during  one  season : 


Plots 


Plots 
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Superphosphate    .    •    • 

.     5.20-6.15 

in 
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Sodium  nitrate.   .    .    . 

.     5.22-6.50 

u 

Potassium  chloride  .    . 

.      5.25-6.15 

in 

Calcium  sulphate.    .    • 

.     5.00-6.65 

Calcium  carbonate  .    . 

.     6.40-7.10 

•     5-25-5.96 

Sodium  nitrate 6.0 

Ammonium  sulphate 4-9 

Nitrogen-tree  fertiliser  ....  5.4 

Iyime 6.0 


-  James  C.  C,  in  The  Journal  of  Industrial  and  En 
1,  PP    3V35  +  3  Pigs-     Easton,  Pa.,  1918. 


437  -  Reverted  Superphosphate. 

^in-.erint,  Ch*m;^."v.  W.  X,  N~> 
The  author  made  laboratory  and  factory  experiments  on  the  rever- 
sion of  superphosphate  in  the  preparation  of  complete  fertiliser  mixtures. 
He  found  that  when  superphosphate  is  mixed  with  lime  or  calcium  carbo- 
nate the  water  soluble  phosphoric  acid  decreases  during  storage,  tins  de- 
crease being  accompanied  by  a  rise  in  temperature  which  is  greater  with  hme 
than  with  calcium  carbonate.     The  decrease  in  solubility  is  rapid  at  first, 

and  slower  subsequently.  . 

Field  experiments  showed  that  reverted  superphosphate  applied 
sugar  cane  in  upland,  ferruginous,  clay  soil  has  an  effect  similar 
soluble  superphosphate  ;  it  also  gives  good  results  with  nee.      1  hese  results, 
and  the    preference  of  several  fanners  for  reverted  superphosphate,  snov* 
that  the  product  must  not  be  condemned  arbitrarily. 


(1)  For  the  definition  of  Ph(Sokk.vskn's  formula),  see   A'    Feb. 
(Ed.) 


v 
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3q6  agricultural  botany,  chemistry  and  thysiology  of  plants 
u-       43s  -  But/a,  a  Pa'm  with  Edible  Fruit  for  the  C6ie  d'Azur,  France.  —  Proschowski 

R.,inL»  Petite  Revue  a  nieole  el  horli  cole,  Year  XXV,  Nj.  572,  p.  13-14.     Antibes,  France, 
January  26,  191 9. 

t  In  view  of  the  great  confusion  in  the  nomenclature  of  palms  the  author 

>  recalls  the  revision  of  the  old  genus  Cocos  made  by  Prof.  Beccari.  Prof. 
Beccari  retained  but  one  single  species  of  Cocos  —  C.  nucifera  Z.  —  and 
made  three  new  genera  —  Arecastrum,  Syagrus  and  Butia —  of  the  other 
species.  Among  the  species  of  the  Butia  genus  are  palms  with  edible 
fruit  which  could  be  profitably  grown  along  the  Cote  d'Azur.  The  palms, 
natives  of  the  south  of  Brazil,  Paraguay,  Uruguay  and  Argentina,  are 
very  strong  and  resistant  to  drought.  They  are  very  ornamental  and 
could  be  recommended  for  this  reason  only  in  case  those  with  the 
best  fruit  were  not  obtainable.  Fruit  containig  too  much  fibre  to  make 
pleasant  eating  raw  could  be  utilised  to  make  syrups. 

Among  the  Butia  which  have  borne  fruit  in  the  author's  botanical 
garden  "Les  Tropiques"  at  Nice,  the  best  fruit  species  bore  fruit  for  the 
first  time  in  1918  and  the  fruit,  which  ripened  in  November,  was  very  good. 
This  edible  fruit  could  certainly  be  improved  by  cultivation  and  selection. 
The  tree  is  doubtless  one  of  the  numerous  forms  of  Butia  capitata,  proba- 
bly one  of  the  pulposa  variety. 

The  author  has  made  an  interesting  botanical  observation  on  the 
fertilisation  of  Butia  palms.  Prof.  Beccari,  in  his  work  Genere  Cocos  L. 
e  le  Palme  affini,  p.  42,  says  that  the  female  flowers  which  are  on  a 
spadix  can  only  be  fertilised  with  the  pollen  brought  by  bees  from  another 
spadix.  This  opinion  is  based  on  an  observation  made  in  his  own  garden 
while  Butia  capitata  typica  was  in  flower;  the  female  flowers  were  ready  to 
be  fertilised  only  after  all  the  male  flowers  of  the  same  spadix  had  fal- 
len. The  authcr  believes  that  the  male  flowers  do  not  always  bloom  so 
early  that  none  are  left  when  the  female  flowers  are  ready  to  be  fertilised. 
Several  times  he  observed  in  his  garden  flowers  of  Butia  capitata  and  va- 
rieties which  produced  only  one  inflorescence  followed  by  an  abundant 
production  of  fruit  with  seed.  Only  one  tree  flowered  at  a  time  and  ferti- 
lisation by  bees  was  out  of  the  question  because  the  authors'  garden  is  in 
the  country,  far  from  any  other  garden  containing  Butia. 

439  -  Notes  on  some  Vegetable  Globulins.  —  1.  Summer  J.  b,  (Cornell  Univej  ity, 
ith  ica)  The  Globulins  of  the  Jack  Bean  (Canavalia ensiformis),  in  Thejournaloj  Bio- 
ical  Chemistry,  V>!.  XXX VII,  No.  1,  pp.  137-142 -f  2  figs.  — II.  Johns  C.  O. 
FlNKS,  A.  J.,  and  GerSDORFP,  C.  E  F.,  (Bureau  of  Chemistry,  Dept.  of  Apr.  Washington) 
Distribution  of  the  Basic  Nitrogen  in  Coconut  (Cocos  nucifera).  Ibid.  pp.  149153 
4-3  Tables  +  Bibliography  of  8  Pub'ications.     Balt'more,  January,  iqio. 

I.  —  Globulins  OF  THE  Jack  bean.  —  In  a  paper  published  in  1916  (1), 
JONES  and  Johns  claimed  to  have  isolated  from  the  jack  bean  (or 
sw«>rd   bean  Canavalia   ensiformis)   one  albumin  and  two  globulins, 

"  canavalin  "  and  "  concanavalin  ".     The  author  succeeded  in  isolating 
three  globulins  from  these  seeds;  all  three  maybe  easily  separated  by  means 


(1)  S  ;i    R.  r.  l>  ,  i<ii  7,  No.  127.    [Fd  ). 
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of  their  different  degree  of  solubility.  The  first  is  soluble  in  i  %  sodium 
chloride  and  does  not  crystallise  ;  this  is  the  "  cana valine  "  of  Jones  and 
Johns.  The  second  is  soluble  in  a  10  %  sodium  chloride  solution  and 
crystallises ;  this  the  author  calls  "  concanavalin  B  ".  The  third  is  soluble 
only  in  concentrated  sodium  chloride  solutions  and  crystallises ;  the  author 
proposes  to  call  it  "  concanavalin  A  ". 

II.  —  Copra  cake,  used  as  a  food  for  stock,  contains  about  20  %  of 
proteins,  the  principal  one  of  which  is  a  globulin.  Osborne  and  Harris 
in  their  study  of  the  distribution  of  nitrogen  in  copra  globulin,  obtained 
the  following  percentages  :— Amide  nitrogen  1.36;  humin  nitrogen  0.14 
basic  nitrogen  6.06  ;  non-basic  nitrogen  10.92. 

The  authors  studied  the  distribution  of  the  basic  amino-adds  in  the 
globulin  by  van  Slyke's  method  and  obtained  the  following  percentages  : — 
cystin  1.44  ;  arginin  15.92  ;  histidin  2.42 ;  bysin  5.80;  tryptophane,  present. 

440  -  Utilisation  of  the  Curves  of  the  Limits  of  Germination  of  Seeds  After  Immer- 
sion in  Solutions.  —  I,E3AGE  P.,  in  Comptes  rendus  deVAcademie  des  Sciences,  Vol.  167 
No.  27,  pp.  1079-1082.  Paris,  December  30,  1918. 

If  seed  of  garden  cress  (Lepidium  sativum)  be  soaked  in  alcoholic  so- 
lutions graduated  from  absolute  alcohol  to  a  very  dilute  solution,  and 
withdrawn  successively,  it  is  seen  that,  for  each   dilution  there  is  a  limit 
to  the  time  of  immersion  below  which  the  seed  still  germinates,  and  above 
which  it  no  longer  germinates.     If  the  limits  be  represented  by  a  system 
of  rectangular  coordinates  (dilution  by  the  abscissa  and  time  by  the  ordi- 
nates)  the  curve  of  the  limit  of  germination  is  obtained.     Comparative 
tests  with  the  seed  of  other  plants,  such  as  alfalfa,  clover,  etc.,  gave  curves 
which  were  comparable  but  could  not  be   superposed,   as  the  deviations 
were  fairly  marked.     This  suggested  elimination  and  sterilisation  of  both 
the  seed  and  the  spores  or  eggs  of  the  lower  micro-organisms  always  found 
to  a  certain  extent  on  these  seeds.     Knowing  the  curve  of    the  limits  of 
germination  when  immersed  in  the  solutions  it  is  possible   to  recognise 
the  seed  least  resistant  to  the  solutions,  how  to  eliminate  them  and  sterilise 
the   seed    required.     For  example,  by  comparing  the  curves  of  garden 
cress  and  alfalfa  it  is  seen  that,  in  a  780  alcohol  solution,  the  time  limit  is 
one  day  for  cress  and  over  eight  days  for  alfalfa ;  the  cress  seed  can,  there- 
fore, be  eliminated.     By  comparing    the  curve   of  dodder   with   that  of 
other  seed  it  will  be  seen  whether  it  is  possible,  by  the  same  method,  to 
eliminate  this  parasite  from  a  mixture  of  seed  of  equal  size  difficult  to 
separate  by  sifting. 

If  it  be  too  expensive  to  use  alcohol,  salt  solutions,  especially  sodium 
chloride,  may  be  tried  with  advantage,  as  the  curve  for  cress  obtained  by 
the  author  with  these  solutions  was  of  the  same  shape.  Moreover,  nol 
only  intact  seeds  are  capable  of  retaining  their  vitality  for  some  time 
in  media  which  on  first  thoughts  would  be  considered  fatal  ;  seed  which 
has  germinated  for  1,  2,  or  3  days  and  has  been  put,  first  in  alcohol  solutions, 
then  in  fresh  water,  may  start  growing  again.  Certain  cuttings  can  remain 
in  940  alcohol  for  2,  6,   12,  and  24  hours  and  still  retain  their  activity 
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441  -  Do  Seedlings  Reduce  Nitrates?  —  Davidson,  J.  La  The  Journal  of  Biological  Che- 
mistry, Vol.  XXXVII,  No.   1,  pi.   143-148  -f  1   Table.    Baltimore,  January,   1 91 9. 

In  continuation  of  "Laurent's  experiments  on  the  reduction  of  nitrates 
by  plants  (Annates  de  Vlnstitut  Pasteur  p.  722,  1890)  repeated  by 
Schreiner  and  Sullivan  (U.  S.  Department  of  Agriculture,  Bureau  of 
Soils,  Bulletin  73.  Washington,  1910)  (1),  the  author  studied  the 
economy  of  nitrogen  in  vegetable  organisms  with  the  aim  of  ascertain- 
ing whether  the  seedlings  contain  certain  elements  of  the  nature  of  re- 
ductases, capable  of  transforming  nitrates  into  nitrites. 

Wheat  seedlings  (1  to  2  days  old)  were  placed  on  floating  wire- 
netting  discs  in  contact  with  a  sodium  nitrate  solution  the  nitrate  content 
of  which  was  determined  colorimetrically  every  24  hours.  The  results 
obtained  showed  that  the  ■  amount  of  nitrites  present  varied  from  day 
to  day  without  any  regularity,  rising  and  falling  intermittently ;  this  may 
be  explained  by  the  general  and  complex  biological  process,  simultaneous 
reduction  and  oxidation,  bacterial  activity,  etc.  The  author  repeated 
the  experiment,  but  this  time  a  certain  number  of  seedlings  were  separated 
from  the  seed  and  placed  separately  in  contact  with  the  sodium  nitrate 
to  which  a  little  toluene  had  been  added  as  an  antiseptic.  The  qualita- 
tive determination  of  the  nitrites  made  at  the  end  of  24  hours  showed 
there  to  be  an  appreciable  quantity  in  the  solutions  placed  in  contact 
with  the  whole  seedlings  (with  seed)  and  the  seeds  without  plants,  but 
none  was  found  in  the  solutions  in  contact  with  the  seedlings  without 
seed.  The  author  naturally  concluded  that  the  seat  of  the  reducing  ele- 
ments in  wheat  seedlings  is  exclusive^  in  the  parent  seed  attached  to  the 
plant.  A  later  experiment,  however,  showed  the  production  of  nitrous 
nitrogen  to  be  caused  by  bacterial  activity.  When  the  preceding  experi- 
ment was  repeated  under  aseptic  conditions  (sterilisation  of  seed  and  ma- 
terial) no  formation  of  nitrous  nitrogen  was  observed  in  any  case. 

To  determine  whether  the  toluene  prevented  the  formation  of  ni- 
trites in  the  solutions  in  contact  with  seedlings  separated  from  the  seed 
the  author  placed  whole  wheat  seedlings  in  contact  with  the  same  solu- 
tions, arranging  them  so  as  to  avoid  all  contact  between  the  solution  and 
the  seed,  but  taking  no  special  precautions  to  avoid  bacterial  contamina- 
tion. Under  these  conditions,  even  after  a  week,  only  negligible  traces 
of  nitrites  were  found. 

The  most  rational  explanation  of  this  phenomenon  is  that  the  re- 
ducing micro-organisms  were  unable  to  develop  in  the  solution  because 
the  rootlets  did  not  supply  them  with  sufficient  food.  At  any  rate  the  last 
experiment  shows  clearly  that  wheat  seedlings  do  not  reduce  nitrates 
to  nitrites 

Complementary  investigations  made  with  mai/c,  barley,  oats,  etc. 
lead  to  the  same  general  conclusion.  The  metabolism  of  the  seedlings 
does  not  necessitate  tin-   reduction  of   nitrates  in   their  culture  medium. 


(1)  Si  ■    R.  Jan.,  hn,  No.  bo.     (Ed.) 
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442  -  Comparative  Water  Requirements  of  Different  Varieties  of  Oats ,  Investigations 
in  Germany,  —  Von  Seelhorst  C,  in  the  Journal fUr  landwirtsch  ift,  Vol.  1,X\'I,  i>t. 
2,  pp.  121-127  +  3  Tables.     Berlin,  June,  1918. 

To  determine  the  water  requirement  of  different  varieties  of  oats 
(Petkuser,  Gottinger,  Strubes,  and  Luneburger  Klay)  they  were  grown  at 
Gottingen  in  plots  with  different  moisture  contents. 

Results.  —  On  the  whole  the  yield  of  the  different  varieties  was 
in  proportion  to  the  moisture  content  of  the  soil,  but  differed  with  the 
varieties.  At  all  degrees  of  moisture  the  yield  of  Petkuser  was  below 
that  of  the  other  varieties.  The  Luneburger  Klay  variety  held  first  place 
at  a  moisture  content  of  50,63  and  76  %,  but  at  89  %  its  yield  was  ex- 
ceeded by  that  of  the  Strubes  and  Gottinger  varieties.  When  the  mois- 
ture content  of  the  soil  was  highest  the  Strubes  variety  gave  the  best  yield. 

The  absolute  consumption  of  water  (including  that  removed  by  eva- 
poration) for  the  four  varieties  increased  greatly  with  the  moisture  content 
of  the  soil  ;  it  was  lowest  for  the  Petkuser  variety  and  highest  for  the 
Luneburger  Klay  and  Strubes  varieties. 

The  relative  consumption  of  water  removed  by  the  plant  (exclusively) 
decreased  for  the  four  varieties  with  the  increase  in  the  moisture  content 
of  the  soil  up  to  76  %  ;  above  this  value  it  increased  greatly.  In  this 
connection  the  behaviour  of  the  four  varieties  varied  with  the  moisture 
content  of  the  soil.  When  this  content  was  50  %  the  Petkuser  variety 
consumed  the  greatest  relative  amount  of  water,  at  63  %  the  Strubes  va- 
riety, and  at  76  %  the  Iviineburger  Klay  variety.  When  the  moisture 
content  of  the  soil  was  at  its  maximum  the  Petkuser  variety  again  consum- 
ed the  greatest  quantity  of  water. 

443  -  Natural  Crossing  in  Wheat,  in  the  United  States.  —  Hayes  h.  k.,  in  The  Journal 

of  Heredity,  Vol.  IX,  No.  7,  pp.  326-330  -f- 2  Figs.  Washington,  November,  1918. 

There  is  a  certain  disagreement  among  workers  as  to  the  possibility 
and  frequency  of  natural  crossing  in  wheat.  According  to  Robbins  it 
is  normal  in  the  durum  types  in  hot,  dry  countries  (as  in  certain  parts  of 
India),  whereas  self-pollination  is  the  rule  in  the  northern,  wet  countries, 
pn  the  other  hand,  Kornicke  considers  self-fertilisation  to  be  predominant 
in  the  species  Triticum  vulgar e,  T.  durum,  T.  dicoccum  and  T.  Spdla,  but 
admits  that  natural  crossing  is  possible. 

The  paper  under  review  gives  the  results  of  experiments  which  confirm 
the  possibility  of  spontaneous  crossing  in  Triticum  vulgare.  The  varieties 
studied  were  Marquis  and  Bluestem  (beardless),  Arnautka,  Kubanka, 
and  Turkey  (bearded). 

By  crossing  a  beardless  with  a  bearded  variety  partially  bearded  V, 
hybrids  were  obtained,  i.  e.,  the  awns  were  only  partially  developed  on  the 
ipper  part  of  the  ear  only.  The  V2  was  composed  of  beardless,  interme- 
iiate  (hybrid),  and  bearded  plants  in  the  ratio  1:2:1.  By  crossing  the 
miry  chaffed  Bluestem  variety  with  the  smooth-chafled  Marquis  variety 
vas  obtained  an  Fx  composed  entirely  of  hairy-chaffed  plants,  and  an  1" 
ncluding  plants  "with  both  hairy  and  smooth  chaff  in  the  ratio *3:  I. 
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These  results  seem  to  show  that  the  appearance  of  bearded  and  hairy- 
chaff  in  plots  sown  with  a  beardless,  smooth-chaffed  wheat  of  certain 
purity  and  origin  may  be  considered  as  a  sign  of  spontaneous  crossing. 
To  verify  this  hypothesis  a  series  of  observations  were  made  in  1917  on 
plots  of  various  wheats,  with  the  following  results. 

Marquis  variety  (bearded  and  smooth)  :  —  of  320  plants,  2  had 
beardless  and  hairy  ears,"  and  1  had  intermediate  characters ;  this  propor- 
tion corresponds    to    0.9  %  of  spontaneous  crossing. 

Various  beardless  varieties  (beardless  and  smooth)  :  —  of  80 
plants,  1  had  hairy  glumes  =  1.3  %  spontaneous  crossing. 

Preston  variety  (bearded  and  smooth)  :  —  of  160  plants,  1  had 
fairly  developed  ears  and  partly  pubescent  glumes  =  0.6  %  of  sponta- 
neous crossing. 

Hybrid  Turkey  x  Well  (bearded  and  smooth)  :  —  of  320  plants, 
6  with  intermediate  characters  =  1.9  %  of  spontaneous  crossing. 

Triticum  durum  and  T.  Spelta  —  no  case  of  spontaneous  staurogamy. 

In  all  the  varieties  of  Triticum  vulgar e  together  an  average  of  1.3 
of  crosses  was  found.  Admitting  that  crossing  occurred  to  the  same  extent 
between  plants  of  the  same  variety,  the  total  double  percentage,  2,6  % 
would  be  obtained.  This  would  make  it  possible  to  admit  that  in  Triticum 
vulgar  e  spontaneous  crossing  may  occur  at  the  rate  of  2  to  3  %.  This 
would  easily  explain  the  phenomena  hitherto  attributed  to  mutation  or 
reversion. 

444  -  The  Inheritance  of  Hull  lessness  in  Oat  Hybrids.  —  i,ove  u.  h.,  Mc  rostie, 

G.  P.  in  The  American  Naturalist,  Vol.  1,111,  No.  Gz\,  pp.  5-32  +  7  Fig*-  Lancaster, 
Pa.,  January-February,  1919. 

The  results  are  given  of  a  series  of  reciprocal  crosses  between  hull-less 
and  hulled  oats  made  to  study  the  behaviour  of  these  two  grain  characters 
in  the  hybrids.  The  first  belonged  to  the  Avena  nuda  group,  the  second  to 
the  Avena  saliva  variety,  except  in  one  case  when  Arena  fatua  was  used. 

ist  Generation  (Fx).  ■ —  The  characters  of  the  hybrids  were  interme- 
diate to  those  of  the  parents,  i.  e.  hull-less  and  hulled  grain  occurred  on  the 
same  panicle  and  sometimes  on  the  same  spikelet. 

2nd  Generation  (F2).  —  The  Fa  contained  plants  with  hulled  grain, 
intermediate  grain,  and  hull-less  grain  in  the  ratio  1:2:1.  This  seemed 
to  show  the  presence  or  absence  of  glumelles  to  be  due  to  a  single  factor, 
Thus,  for  example,  the  F8  of  the  cross  Avena  nuda  X  Black  Tartarian  con- 
tained 37  hulled  plants,  85  intermediate  ones,  and  37  hull-less  ones.  In 
tlie  Fa  of  the  cross  Danish  Island  x  Avena  nuda  the  number  of  plants  was 
115,  216  and  114  respectively. 

In-  plants  with  intermediate  grain  (heterozygous)  showed  all  the  stages 
between  forms  with  almost  all  hull  less  grain  (i.  e.  with  a  very  small  per- 
centagi  of  hulled  grain),  and  those  with  almost  all  hulled  grain  (  i.  e.  a 
very  high  pel  e  (»f  hulled  grain).     This  is  shown  in  the  following  ta- 


(1)  Similar  invi  tigation    made  in  England  by  Mr.  St.  Clair  CiporN  were  de  cribed 
in  A'.  Nov.,  i'Hl\  No.  1226.     [Ed.) 
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ble  which  shows  the  number  of  heterozygous  plants  in  the  F2.     The  pel 

centage  of  grain  is  shown  at  the  top  of  the  columns  ;  — 
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3RD  generation  (F3) .  —  Between  the  percentages  of  hulled  grain  in  the 
F2  heterozygous  plants  and  their  F3  descendants  there  was  a  strong  corre- 
lation expressed  by  the  indices  0.296  ±  0.039,  0-623  ±  0.025,  and  0.741  i 
0.024  in  the  three  cases  studied  by  the  author  respectively.  Consequently 
if  seed  of  an  F2  plant  with  a  very  low  percentage  of  hulled  seed  (for  example 
2,5  %)  be  sown,  the  F3  obtained  will  be  composed  of  %  plants  with  hulled 
grain,  %  plants  with  hull-less  grain,  and  2/4  plants  with  intermediate  giain, 
a  large  majority  of  which  would  have  a  low  percentage  of  hulled  grain. 
In  the  same  way,  if  seed  of  an  F2  plant  with  a  very  high  percentage  of  hul- 
led grain  (for  example  85  %)  be  sown,  the  F3  will  be  composed  according 
to  the  same  segregation  ratio  as  in  the  previous  case,  but  the  great  majority 
of  the  heterozygous  plants  will  contain  a  high  percentage  of  hulled  grain. 


Percentage 
of  hulled  grain  in  the  Fa 

Number  of  F3  descendants 

heterozygous  plants 

Hulled  grain 

heterozygous  grain 

hull-less  grain 

9-8 

16 

34 

14 

I4.0 

4 

29 

7 

17.0 

4 

9 

0 

17.2 

22 

43 

24 

23.2 

15 

36 

M 

23.6 

15 

21 

20 

True  ratio 

76 

ITS 

88 

77-° 

28 

32 

22 

79-7 

iG 

27 

22 

80.0 

8 

31 

19 

81.7 

13 

27 

1.3 

87.9 

19 

32 

■7 

Tr  le  ratio 

84 

155 

9.5 

Thus,  whatever  may  be  the  percentage  of  hulled  grain  in  the  F9  bete- 
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rozygous  plants,  the  theoretical  segregation  ratio  of  their  F3  descendants 
will  always  be  the  same  viz.  %  plants  with  hull-less  grain,  2/4  heterozygous 
plants  and  %  plants  with  hulled  grain.  This  is  shown  by  the  annexed 
table  (p.  401)  which  gives  the  number  of  F3  plants  with  hull-less  heterozy- 
gous and  hulled  grain  respectively  opposite  the  percentages  of  hulled  grain 
in  the  F2  heterozygous  plants  : 

Conclusions.  —  In  the  crosses  between  oats  with  hull-less  grain  and 
oats  with  hulled  grain  the  grain  characters  are  transmitted  in  accordance 
with  the  simple  Mendelian  ratio  :  1  with  hulled  grain  :  2  with  heterozygous 
grain  :  1  with  hull-less  grain.  This  is  in  agreement  with  the  results  previous- 
ly obtained  by  Norton,  Gaines,  Zinn  and  Surface  etc. 

The  plants  with  heterozygous  grain  show  all  the  stages  between  a  very 
low  percentage  (2.5  %)  and  a  very  high  percentage  (97.5  %)  of  hulled  grain. 

There  is  a  marked  correlation  between  the  percentage  of  hulled  grain 
in  the  F2  heterozygous  plants  and  its  heterozygous  descendants  in  the  F3. 

Whatever  be  the  percentage  of  hulled  grain  in  the  heterozygous  plants 
of  the  F2,  the  theoretical  segregation  ratio  between  their  descendants  in 
tbe  F3  is  always   1:2:1. 

445  -  Material  for  the  Improvement  of  Maize  by  Crossing  and  Selection,  in  America. 

—  Collins   G.  N.,  in   The  Journal  of  Heredity,  Vol.  9,  No.  4,  pp.  147-154  4-  3  Figs. 
Washington,  April    1018. 

Material  for  the  improvement  of  maize.  —  The  area  of  distribu- 
tion of  maize  cultivated  in  America  from  New  England  to  Argentina 
and  Chile,  under  the  most  varied  climate  and  soil  conditions,  makes  it 
seem  probable  that  a  large  number  of  well-differentiated  types  of  maize 
exist.  The  utilisation  of  this  rich  material  in  selection  and  hybridisation 
work  has  barely  begun,  and  there  is  no  doubt  that  numerous  varieties 
unknown  to  the  selector  are  cultivated  by  the  natives  of  tropical  America. 
Many  of  these,  though  far  inferior  to  the  European  and  North  American 
types  in  development  and  productivity,  have  special  characters  of  adap- 
tation and  resistance  which  could  be  utilised  by  hybridisation  and  selec- 
tion to  improve  the  best  cultivated  varieties  and  Ho  ""make  them  'more 
resistant  to  drought,  cold,  etc. 

Description  of  some  varieties  cultivated  by  the  Indians  of 
Central  America.  —  The  first  place  among  these  varieties  is  taken 
by  "  Hopi  "  maize,  grown  by  the  Hopi,  Navajo,  and  Zuni  tribes.  It  is 
characterised  by  the  presence  of  a  single  root  and  the  development  of  the 
mesocotyl,  which  may  reach  a  length  of  36  cm.  whereas  in  the  commer- 
cial varieties  it  is  never  more  than  10  cm.  long.  At  the  time  of  sowing 
the  Indians  dig  holes  6  to  18  inches  deep  in  the  soil,  which  is  almost  arid 
at  the  surface,  thus  reaching  the  wet  beds  of  the  sub-soil,  in  which  they 
place  the  seed  which  they  then  cover  with  soil.  Sown  so  deep  the  com- 
mercial varieties  of  maize  could  not  develop  because  their  mesocotyl 
is  not  more  than  10  cm.  long.  In  the  Hopi  maize,  however,  the  mesocotyl 
pierces  the'layer  of  earth  covering  the  seed,  thus  making  it  possible  for  the 
leaves  to  open  and  develop  normally.  Moreover,  the  single  terminal 
root  develops  strongly  and  penetrates  the  earth  to  a  great  depth  without 
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losing  contact  with  the  wet  layer.     The  water  supply  of  the  plant  is  thus 
favoured  by  the  exceptional  development  of  the  inesocotyl  and  root  which 

[between  them  use  the  water  reserves  of  the  soil  to  the  best  advantage. 
It  is  an  ideal  maize  for  the  wind-swept  plains  of  New  Mexico  and  Arizona 
where  rain  is  rare.  As  the  rain  falls  especially  in  winter,  the  soil  is  already 
completely  dry  on  the  surface  when  the  weather  is  sufficiently  warm  foi 
sowing.  The  summer  rain  comes  very  late,  in  June  and  July,  and  cannot 
be  used  for  late  sowing  as  the  unripe  plants  would  be  exposed  to  the  first 
autumn  frosts  of  September.  Under  such  conditions  only  Hopi  maize 
can  be  successfully  sown  because  the  seed  can  be  placed  in  deep  holes  in 
contact  with  the  layers  where  the  rain  fallen  in  winter  is  stored.  At  San 
Diego,  California,  in  1917,  Hopi  maize  ripened  normally  without  receiv- 
ing one  drop  of  water  throughout  the  vegetative  period.  These  valuable 
characters  of  Hopi  could  certainly  be  successfully  utilised  in  hybridisation 
and  selection. 

Zea  hirta  is  another  type  of  maize  characterised  by  the  presence  of 
hairs  on  the  leaf  sheath  and  also,  partly,  on  the  blades.  It  grows  in  the 
Mexican  plains,  where  water  is  very  scarce.  Acclimatisation  tests  in  the 
semi-arid  districts  of  the  west  of  the  United  States  gave  completely  ne- 
gative results,  contrary  to  all  expectation.  A  more  careful  study  of  the 
structure  and  form  of  the  plant  showed  the  cause  of  this  failure : —  In- 
stead of  growing  downwards  the  roots  of  Zea  hirta  grow  horizontally,  in  the 
upper  layer  of  the  soil  almost  in  contact  with  the  air.  This  enables  it  to 
utilise  the  small  quantities  of  moisture  which  come  to  it  during  its  vegeta- 
tive period  in  the  form  of  mists  and  light  rain  which  cannot  penetrate 
far  into  the  soil.  In  the  semi-arid  districts  of  the  west  the  rain  falls  in 
winter  instead  of  during  the  vegetative  period,  so  that  plants  must  obtain 
their  water  from  the  reserves  stored  at  a  certain  depth,  thus  making  de- 
sirable a  root  system  well- developed  vertically.  Under  such  conditions 
I  Zea  hirta,  the  roots  of  which  do  not  go  deeper  than  6  inches  can,  naturally, 
not  live. 
Conditions  similar  to  those  in  Mexico  are  found  in  other  parts  of  tro- 
pical America  where  this  special  form  of  adaptation  to  an  environment 
poor  in  water  could  be  advantageously  utilised. 

Another  appreciable  characteristic  of  Zea  hirta  is  that  it  grows  at 
•elatively  low  temperatures  at  which  the  ordinary  varieties  of  maize  can 
neither  develop  nor  ripen.     In  creating  forms  for    countries  where  the  av- 
erage temperature  is  below  the   thermal  optimum   for  maize  this  variety 
should  form  excellent  material  for  crosses. 

Each  district  may  be  said  to  possess  valuable  forms  of  adaptation. 
From  Bolivia  come  varieties  capable  of  keeping  their  stalks  and  leaves 
green  a  long  time  after  the  ears  are  completely  ripe.  Mexico  has  a  type 
capable  of  withstanding  very  high  temperatures,  China  one  that  can 
afely  withstand  hot,  dry  winds  at  the  period  of  flowering,  etc. 

Combination  op  characters.  —  Most  of  the  characters  of  maize 
are  transmitted  independently  of  each  other,  so  that  by  crossing  it  is  pos- 
sible to  obtainjthe'most  varied  combinations.     Agricultural  geographical 
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work  must  be  so  organised  that  interesting  forms  of  adaptation,  unknown 
or  unused  at  the  present  time,  may  be  utilised  by  all  institutes  and  sta- 
tions interested  in  the  improvement  of  maize.  It  would,  therefore,  be 
well  to  make  a  general  census  of  maize  together  with  a  detailed  study  of 
the  particular  climatic  and  agro-geological  conditions.  Such  a  study 
would  make  it  possible  to  determine  the  signification  and  true  value  of 
the  different  forms  of  adaptation.  It  is  not  enough  to  know  that  a  va- 
riety can  do  well  in  spite  of  unfavourable  climatic  conditions,  it  is  neces- 
sary also  to  know  the  behaviour  of  the  plant  under  these  adverse  condi- 
tions. Hopi  maize  and  Zca  hirta  resist  drought,  or  rather  can  flourish 
even  where  the  total  precipitation  is  very  low,  but  these  two  forms  of  adap- 
tation and,  consequently,  their  geographical  distribution,  are  very  diffe- 
rent. Hopi  maize  resists  because  it  can  obtain  the  water  stored  during 
winter  at  a  great  depth  ;  Zea  hirta.  resists  because,  during  its  vegetative 
period,  it  can  utilise  the  mist  and  light  rains  which  do  not  penetrate  far 
into  the  soil.  If  this  type  were  utilised  to  create  maize  for  the  semi- arid 
districts  of  the  West,  the  results  would,  obviously,  be  negative. 

In  looking  for  new  varieties  the  aim  should  not  be  to  find  varieties 
ready  for  market  but  to  look  for  certain  determined  characters  of  resistance 
which  later,  by  means  of  crosses,  can  be  transmitted  to  the  best  commer- 
cial varieties.  The  valuable  characters  and  forms  are  often  found  in 
plants  of  unattractive  appearance  and  rather  weak  development.  The 
appearance  of  a  plant  on  the  whole  is  less  flourishing  in  proportion  as  the 
environmental  conditions  are  unfavourable  and  extreme,  and  the  charac- 
ters of  adaptation  which  enable  the  plant  to  withstand  unfavourable 
climatic  conditions  are  all  the  more  distinct  and  well-developed. 

446  -  Mass  Mutation  in  Maize.  —  Pe  Vries  H.,  in  Science,  N.  S.,  Vol.  XI,  vn,  No.  1210, 
pp.  465-467.     Garrison-on-Hudson,  M;iy  io,  in:8. 

The  mutation  mentioned  in  this  paper  has  already  been  described 
under  the  name  of  Zca  Mays  mut.  sierilis,  in  Vol.  1  of  the  BotanisJi  Jaar- 
bnck  der  Dodonaea's  Maatscha^pij  van  Gent  (Botanical  Yearbook  of  the 
Dodonaea  Society  of  Ghent).  It  is  characterised  by  the  absence  of  rami 
fications  which  reduces  the  plant  to  a  single  straight  stalk  having  no  cars  nor 
male  flowers.  It  resembles  the  branchless  pine  described  by  Scftroktkr. 
The  conditions  under  which  this  mutation  occurred  were  as  follows:  — 
The  author  had  cult  vated  during  six  successive  years  a  pure  strain  of  com- 
mon maize,  taking  all  the  precautions  necessary  to  prevent  staurogamy 
and  had  noticed  nothing  abnormal.  In  the  7th  generation,  composed 
of  340  plants,  there  suddenly  appeared  40  with  the  mutation  described 
the  percentage  of  which  (12  %)' greatly  exceeded  that  usually  observed 
in  Linaria,  Chrysanthemum,  and  Oenothera  plants  (1  to  2  %).  In  addition 
to  these  40  completely  sterile  plants  there  were  some  intermediate  ones1' 
witli  incompletely  developed  male  and  female  flowers.  The  author  chose 
one  of  these  plants  for  propagation  and,  the  following  year,  obtained  57 
plants,  11  of  which  belonged  to  the  sterile  type.  '^Thc  percentage  of  mu- 
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tation  had  thus  risen  to  19  %,  giving  a  new,  distinct  proof  of  the  possi- 
bility of  mass  mutation. 

To  explain  the  sudden  appearance  of  so  large  a  number  of  abnormal 
forms,  Bartlett  admits  that  fundamental  mutation  is  produced  only  in 
one  of  the  two  gametes  of  the  generation  A  preceding  the  generation  B 
in  which  the  mass  mutation  occurs.  In  the  A  generation  the  action 
of  the  modified  gamete  is  hidden  by  the  dominant  action  of  the  other  ga- 
metes. Segregation  appears  in  the  generation  following  B  and  is  in  a  way 
analogous  to  segregation  of  characters  in  the  Mendelian  sense,  except 
that  Mendel's  law  concerns  the  hybrids  between  different  species  or  va- 
rieties, whereas,  in  this  case,  scission  occurs  within  a  pure  strain.  The 
1  aw  of  probability  may  be  applied  in  both  cases,  but  the  starting  points 
are  different.  Mutational  segregation  is  connected  with  the  appearance 
of  a  new  character,  whereas  Mendelian  segregation  implies  the  pre-exis- 
tence  of  all  the  characters  concerned. 

It  is  generally  admitted  that  mutation  is  produced  during  the  for- 
mation of  the  gametes  some  time  before  fertilisation,  probably  during 
synapsis.  The  combination  of  two  mutant  gametes  is,  therefore,  rare  ; 
that  of  a  mutant  gamete  with  a  normal  one  is  much  more  frequent.  The 
first  gives  rise  to  complete  mutation,  of  which  the  best  example  is  the 
so-called  gigas  (giant)  types  with  a  double  number  of  chromosomes  found 
in  some  species  of  Oenothera.  The  plants  resulting  from  the  combination 
of  a  mutant  gamete  with  a  normal  gamete  may  be  called  half  mutants. 
In  nature,  where  mutations  are  very  rare,  there  is  little  chance  of  the  oc- 
currence of  complete  mutants  (by  the  combination  of  two  mutant  game 
tes).  As  a  rule  half  mutants  occur  first,  then,  in  the  following  generation, 
mass  mutation,  according  to  BarteETT's  theory. 

In  the  case  of  Zea  Mays  mut.  sterilis  it  may  be  said  that  one  gamete 
of  the  5th  generation  mutated  and  combined  with  one  normal  gamete, 
thus  producing  in  the  6th  generation  an  intermediate  or  half  mutant  form 
difficult  to  distinguish.  In  the  7th  generation  this  gave  rise  to  mass  mu- 
tation. 


447  -  The  Existence  of  Five  Genetic  Factors  Affecting  the  Length  of  the  Stalk  in  the 

Pea.  —  White  O.  E.,  in  The  Brooklyn  Institute  o>  Arts  and  Sciences,  Brooklyn  B 
Garden,  Contribution  No.  20  (Reprinted  from,  Memoirs  of  the  Torrey  Botanical  Club.  Vol. 
17,  pp.  316-322  +  1  Fig.  +  Bib'iography  of  12  Publications.  Brooklyn,  1918, 

With  respect  to  length  of  stalk,  MendEE  divided  the  varieties  of 
Visum  sativum  into  two  groups  "  long  "  and  :'  dwarf ".  By  crossing 
these  two  types  he  obtained  an  I\  composed  of  plants  as  long  as,  or  even 
longer  than  the  long  parent,  and  an  F2  composed  of  long  and  short  plants 
in  the  ratio  3  :t  According  to  him  these  results  showed  the  differ*  ■• 
between  the  two  groups  to  be  due  to  one  factor.  Subsequent  investi- 
gations made  by  Bateson,  KeeblE  and  Feu.kw  LOCK  etc.,  showed 
that,  in  some  cases,  the  inheritance  of  length  of  stalk  is  much  more  com 
plex  than  MENDEE  admitted.     By  the  use  of  biometrical  data  collected 
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from  200  varieties  of  Visum  sativum,  the  author  was  able  to  distinguish 
3  classes : — 

I.  — ■  With  20-40  internodes  (Ex.,  Manlmut,  Goldko- 
\  nig,  White-Eyed  Marrowfat). 

J      II.  —  With    40-60   internodes    (Ex.,   Scotch    Beantv, 

A)  Long  types  (over  4T/2  ft)         ]  Spate  Gold). 

III.  —  With    20-30    internodes    (Ex.,    Graue    Riesen 
Sjhnabel). 

IV.  —  With    10-20    long   internodes    (Ex.,     Velocity, 
First  of  All,  Express). 

B)  Semi-dwarf  types  j       y    _  stalk  of  intermediate  iength,  with  short  inter- 
nodes as  in  the  dwarf  type. 

!VI.  —  With   10-20   short  internodes  (Ex.,  I,axtonian, 
Notfa  Excelsior). 

Crossing  experiments  with  these  different  types  gave  complex  results 
which  can  only  be  explained  by  admitting  the  existence  of  at  least  5  genetic 
factors,  two  of  which  determine  the  length  of  the  internodes  and  three 
the  number  of  internodes.  Below  are  given  these  factors  together  with 
their  symbols  and.  opposite,  the  symbols  describing  the  absence  of  the 
two  principal  factors. 

Genetic  factors  of  length:  Absence   of  the  two  principal  factors: 

L   =  long  internodes  1  =  short  internodes. 

Lr  =   very  long  internodes 

T   =   20-40  internodes  t  =    10-20  internodes. 

Xx  =   40-60  internodes 
T2  =  20-30  internodes 

With  the  help  of  these  genetic  factors  the  gametic  composition  of  the 
different  types  may  be  represented  as  follows  : — 

(       1.  — With     20-10    long    internodes  =  LT. 
A)  long  types  <       II.  —  With     40-60     long    internodes   =  L  Tx 

/    III.  —  With  20-30  very  long  internodes  =  LXT. 

!IV.  —  With      10-20     long     internodes   =  L  T. 
V.  -  With     20-40    short    internodes  =  IT. 

C)  Dwarf  type  j     VI.  —  With     10-20    short    internodes  =  1 1. 

The  cross  I  X  IV  gave  an  Fi  composed  of  long  plants  with  long  in- 
ternodes, and  an  F2  including  both  long  plants  and  semi-dwarf  plants 
with  long  internodes. 

The  cross  I  X  V  gave,  in  Fj  long  plants  with  long  internodes,  and,  in 
l*.,  long  plants  with  long  internodes  and  semi-dwarf  plants  with  short 
internodes,  in  the  ratio  3:  I. 

Tlu- cross  I  x  VI,  gave,  in  F,.  long  plants  with  long  internodes,  and 

in  P8,  long  plants  with  long  internodes,  semi  -dwarf  plants  with  long 
internodes,  Send  dwarf  plants  with  short  internodes,  and  one  dwarf  plant, 
in  the  ratio  g  :  3  :  3  :  1,  showing  di-hybridism. 
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The  cross  between  the  two  semi-dwarf  types  IV  and  V  gave    in  F 
long_  plants  with  long  internodes,  and,  in    F2,  the  same  results  as  those" 
obtained  m  the  F2  of  the  cross  I   x   VI. 

The  cross  between  the  semi-dwarf  type  IV  and  the  dwarf  type  VI, 
gave  in  F1}  semi-dwarf  plants  with  long  internodes  and,  in  F2,  semi-dwarf 
plants  and  one  dwarf  plant  in  the  ratio  3:1. 

_  The  genetic  factors  proposed  by  the  author  make  it  possible  to  ex- 
plain simply  and  clearly  the  numerous  cases  studied  by  him. 

448  -  Inheritance  of  Productivity  in  Potatoes  in  Connection  with  the  Choice  of  Tubers 
for  Planting;  Investigations  in  Germany,  —von  Sefxhorst  c,  in  Journal  jUr 

Landwirtschaft,  Vol.  I,XVT,  pp.  141-162,  Pt.  3-  —  Ber'in,  November  12,  191 8. 

In  continuation  of  previous  work  on  inheritance  in  the  potato  the 
author  sought  to  determine  whether  the  characters,  number  and  size  of 
tubers  in  the  parent  plant  are  transmitted  to  their  descendants,  thus 
influencing  their  productivity.  For  this  purpose  he  collected,  in  1916, 
and  weighed  separately  the  underground  parts  of  numerous  productive 
and  slightly  productive  plants  of  five  varieties,  Belladonna,  Deodara, 
Industrie,   Helios    and    Gratiola.     These    he  divided  into  two  classes  :— 

A)  Producing  many  tubers  :  an  average  of  11. 6  per  plant,  weighing 
760  gm.  together. 

B)  Producing  few  tubers  :  an  average  of  5.2  per  plant,  weighing 
357  gm.  together. 

To  determine  the  influence  of  the  size  (weight)  of  the  tubers  on  the 
productivity  of  their  descendants  the  tubers  of  each  of  these  two  classes 
were  sub-divided  into  four  groups  according  to  weight : —  over  100  gm., 
100  to  70  gm.  ;  70  to  50  gm.  ;  less  than  50  gm.  Each  group  was  planted 
separately  and  the  respective  yields  in  tubers  of  the  descendants  deter- 
mined. The  average  yield  per  plant  in  the  descendants  of  the  largest  tubers 
(over  100  gm)  and  of  the  smallest  (less  than  50  gm.)  of  each  of  the  two 
classes  is  given  in  the  following  table  together  with  the  average  weights 
of  the  parent  tubers  :— 


Parent  plants 

Descendants 

B)   Producing  many  J 
tubers                        ( 

A )  Producing  few  tu-  ( 
bers                            ( 

1)  Big,  average  weight    139  gm. 

2)  Small,  average  weight    33  gm. 

3)  Big  average  weight      137  gm. 

4)  Small,  average  weight    33  gm. 

730  gm.  of  tubers  per  plant 
519  gm.    »        »            n           n 

576  gm.   »       »           »    '      n 

374  cm.   »       «          «          » 

Between  groups  1  and  2  the  difference  in  yield  of  the  descendants 
per  acre  is  7514  lb.,  and  between  groups  3  and  4,  7134  lb. 

Conclusions.  —  The  differences  in  yield  show  that  the  size  of  the 
tubers  used  for  planting  has  a  decided  influence  on  the  yield  of  tin-  descen- 
dants, the  large  tubers  being  usually  more  productive  than  the  small  ones. 
The  influence  of  the  size  of  the  tubers  may,  however,  be  surpassed  by  thai 
of  the  productivity  (number  of  tubers)  of  the  parent  plants,  because,  in  the 
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tests,  small  tubers  from  productive  parent  plants  nearly  always  gave 
more  productive  descendants  than  those  of  large  tubers  from  slightly 
productive  plants.  For  example,  whereas  the  smallest  tubers  (average 
weight  33  gm)  of  productive  plants  had  descendants  yielding,  on  an  average, 
519  gm.  of  tubers  per  plant,  the  relatively  large  tubers  (average  weight 
84  gm.)  of  slightly  productive  plants  had  descendants  producing 
only  an  average  of  not  more  than  488  gm.  of  tubers  per  plant. 

These  results  are  very  important  in  choosing  tubers  for  planting. 
If  ultra-selected  varieties  are  used  the  tubers  may  be  taken  from  the  crop 
without  special  choice.  In  other  cases  they  should  be  taken  only  from 
productive  plants  if  high  yields  are  desired. 

The  }neld  in  tubers  of  a  potato  crop,  expressed  by  a  multiple  of  the 
weight  of  the  tubers  planted,  is  higher  in  proportion  as  the  seed  potatoes 
are  smaller.  This  is  shown  by  the  following  example  in  which  the  yields 
in  tubers  obtained  by  planting  equal  weights  of  different  sized  seed  po- 
tatoes are  compared. 


Size  (weight)  of  seed  potatoes 

Yield  in  tubers  expressed  by  a  multiple  of  the  total  weight 
of  the  seed  potatoes  used 

Tyess  thin  50  gm 

5,2  times  the  total  weight  of   seed  potatoes  used 

7,9             »!)!>»»»                         B                    » 

10,0          »»»»»'»                    »                )) 

15,7        »»        »           »          »»              »            v 

It  is,  therefore,  doubtful  whether  also  sowing  small  tubers  closely 
is  not  as  advantageous  as  sowing  large  tubers  far  apart. 

449  -  Some  Studies  in  Blossom  Colour  Inheritance  in  Tobacco,  in  the  United  States. 
—  Ar.LARn  II.  A.,  in  The  American  Naturalist,  Vol.  LIU,  No    624,  pp.  79-84.  Lancaster, 

Pa.,  January-February,  tqiq. 

This  paper  describes  crosses  between  varieties  of  tobacco  with  white, 
pink  and  carmine  coloured  flowers  respectively,  made  to  study  the  colour 
inheritance  in  the  flowers  of  the  descendants.  The  tobaccos  used  were  : — 

With  white  flowers  : —  Nicotiana  sylvcsfn's,   N.   Tabacum  S.   P.   I. 
No.   30887  from  Honduras. 

With  pink  flowers: —  Connecticut  Broadleaf,  70  leaf  Cuban,  Maryland 
Mammoth. 

With  carmine  flowers: —  Variety  grown  as  an  ornamental  plant  and 
sold  under  the  name  of  Giant  Red  Flowering  Tobacco. 

The  cross  pink  }  X  carmine  r$  (as  well  as  the  reciprocal  cross)  gave 
an  P,  composed  exclusively  of  plants  with  carmine  flowers  and  an  P2 
containing  plants  with  carmine  flowers  and  plants  with  pink  (lowers  in 
the  ratio  211  :  71,  corresponding  to  the  theoretical  ratio  3  :  1. 

Tn  the  crosses  between  types  with  pink  flowers  or  those  with  carmine 
flowers  with  types  with  white  flowers,  white  behaved  as  a  recessive  character 
SO  that  in  P,  the  plants  had  exclusively  pink  or  carmine  (lowers,  and  in 
Fa    y4  of  the  plants  had 'white  flowers. 
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450  -  Selection  of  Thornless  Varieties  of  Washington  Navel  Orange,  in  the  United 

States.  —  Shamel  A.  D.,  and  Pomeroy  C.  S.,  in  The  Journal  of  Heredity,  Vol.  IX,  No.  7, 
PP-  315-317 +  2  Pigs.     Washington,  November,  1918. 

The  thorns  of  the  Washington  Navel  Orange  (Citrus  sinensis  [Iy.] 
Osbeck)  are  modified  branches  which  sometimes  show  their  origin  by  pro- 
ducing flowers  and  leaves  at  their  extremities. 

The  production  of  thorns  is  a  hereditary  character  which  it  would  be 
well  to  suppress  gradually  by  the  continual  selection  of  scions,  taking  them 
from  the  plants  with  the  fewest  thorns.  The  results  so  far  obtained  show 
that,  by  thus  selecting  the  scions,  entirely  thornless  types  of  Citrus  sinensis 
may  be  isolated. 

451  -  Lemon  Orchard  from  Buds  of  a  Single  Selected  Tree,  in  California.  —  Shamei, 

A.  D.,  in  The  Journal  of  Heredity,  Vol.  IX,  No.  7,  pp.  319-320  +  2  Figs.  Washington, 
Navember,  191 8. 

All  the  Lisbon  lemon  trees,  1  700  in  number,  grown  in  the  Shippey 
grove  (4  miles  north  of  Porterville,  California)  were  grafted  with  buds  from 
the  same  tree,  grown  in  the  Buswell  grove,  near  Porterville,  and  distinguished 
by  its  high  yield  and  the  uniformity  of  its  fruit. 

In  the  Lisbon  plantations,  where  the  grafting  material  is  not  selected, 
the  number  of  aberrant  plants  is  from  10  to  70  %,  whereas  in  the  Shippey 
grove  such  varying  types  have  never  occurred.  The  uniformity  and  pro- 
ductivity of  this  grove  are  an  example  of  the  good  results  obtained  by  a 
suitable  choice  of  grafting  material. 

452  -  Observations  on  Some  Wheats  Sown  in  Spring,  in  France  —  vilcoq  a.,  in  the 

Comptes  rendus  dcs  Seances  de  VAcidemie  di1 A  aviculture  de  France,  Vol.  V,  No.  7,  pp.  223 
227.     Paris,  February,  19,  1919. 

The  author  gives  the  results  of  his  observations  on  Manitoba,  Aurora  (1). 
Little  John,  and  Victor  spring  wheats.  Little  John,  distinguished  by  its 
small  growth,  is  the  result  of  a  cross  made  by  Prof.  Biffen  at  Cambridge 
between  the  Hindoo  wheat  Glinka,  and  Square  Head  Master.  It  has  great 
tillering  powers,  is  rich  in  gluten,  and  is  very  popular  in  England,  where  it 
is  much  appreciated  as  a  winter  wheat.  Victor  wheat  was  obtained  by 
Garton  in  England,  where,  as  a  white  wheat,  it  has  given  very  high  yields. 

The  four  wheats  were  sown  at  Chesnoy  on  March  26,  1918,  in  soil  as 
homogeneous  and  as  well  prepared  as  possible  forming  part  of  the  sand  and 
gravel  of  the  terraces.  The  land  was  first  given  480  lb.  of  superphosphate, 
and  later,  in  April,  no  lb.  of  sodium  nitrate  over  the  growing  plants. 

Erom  the  first  month  the  author  noticed  a  difference  between  the  four 
wheats  tested  which,  with  regard  to  growth  and  vigour,  came  in  the  follow- 
ing order:  —  Aurora,  Manitoba  Victor  and  Little  John.  The  first  two 
accomplished  their  vegetative  cycle  normally  and  were  ready  for  harvesting 
on  August  12.  The  other  two  only  eared  'in  August  and  could  not  be  har- 
vested till  September  14.  The  yields  in  grain  per  acre  were  :  Little  John 
151  lb.,  Victor  183  lb.,  Manitoba  811  lb.,  and  Aurora  1  \oy  lb.  The  yields 
of  Little  John  and  Victor  were'  absurd,  about  the 'amount  of  seed  sown.   The 


(1)  See  R.  Jan.,  1919,  No.  ;9-     {Ed.) 
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yields  of  the  other  two  were  not  very  high,  but  the  exceptional  drought  of 
1918  which  had  a  disastrous  effect  on  the  calcareous  soils  of  the  district 
must  be  borne  in  mind. 

In  reality  the  Little  John  and  Victor  varieties  must  be  considered  as 
winter  wheats  (1).  They  are  much  too  late  to  be  recommended  unreser- 
vedly in  Central  France.  Manitoba  should  give  way  to  Aurora,  the  su- 
periority of  which  is  undoubted  and  the  yields  of  which  can  compete  with 
those  of  some  of  the  good  winter  varieties. 

453  -  Comparative  Cultural  Tests  with  Varieties  of  Wheat,  Rye,  and  Oats,  at  Forus, 

Norway.  —  HoNNlrresTAD,    A.,  in  Aarberetning  angaande  de  offzntlige  foranstaltninger 

til  landbrukets  fremme  i  aaret,  1917,  PP-  523-542.     Christiana,  1918. 

This  paper  gives  the  results  of  comparative  cultural  tests  made  from  19 12 

to  1917  in  the  neighbourhood  of  the  Agricultural  Station  of  Forus,  Norway. 

Wheat.  —  The  wheats  examined  may  be  divided  into  two  groups  : 

native  Norwegian  wheats  (Borsum,  L,erdal,  Oestby,  Maessel,  and  Smebol), 

and  American  wheats  (Red  Fife,  Blue  Stem  and  Marquis). 

Native  Norwegian  wheats.  —  Borsum  wheat  is  a  native  of  Borsum,  in 
Aas  (Akershus  district) .  During  the  six  years  of  the  test  it  gave  an  average  of 
2  362  lb.  of  gr?in  and  5  286  lb.  of  straw  per  acre.  Its  stem  is  relatively  short 
and  very  strong,  its  leaves  small,  ears  not  very  large,  glumes  usually  brownish, 
and  either  beardless  or  ending  in  slightly  developed  awns.  Plants  are 
however,  also  found  with  light  ears  (yellowish  white),  some  of  which  have 
downy  glumes.  The  colour  of  the  grain  is  not  very  uniform  but  the  light 
brown,  the  "  red  "  of  selectors,  predominates.  The  average'weight  of  one 
grain  is  small  (31  mgm) 

Lerdal  wheat,  a  native  of  Jarlsberg,  takes  its  name  from  I,erdal,  a 
locality  in  the  Akershus  district.  In  the  comparative  tests  it  produced  2  % 
less  straw  and  3  %  less  grain  than  Borsum  wheat,  which  it  resembles  great- 
ly.    Its  grain  is  very  small,  weighing  only  29  mgm.  on  an  average. 

Oestby  wheat,  a  native  of  Tjolling,  in  the  Jarlsberg  district,  produces  as 
much  grain  as  Borsum  wheat,  but  a  little  less  straw.  It  has  dark  brown  glumes, 
strong  awns,  and  brown  grain,  heavier  than  that  of  the  other  Norwegian 
varieties  (average  weight  35  mgm).  and  is  very  uniform  in  size  and  weight. 

Maessel  wheat,  a  native  of  Froland,  in  the  Nedenes  district  yielded  1  % 
more  grain  and  1  %  less  straw  than  Borsum.  It  closely  resembles  Borsum 
and  Iverdal,  from  which  it  differs  only  by  somewhat  paler  glumes  and  grain 
and  rather  more  compact  grain. 

Smebol  wheat  from  Aas  has  only  been  tested  one  year.  It  is,  therefore, 
difficult  to  give  any  precise  opinion  on  it. 

In  conclusion  it  may  be  said  that  the  four  native  varieties  tested  are 
of  equal  value  and  form  2;ood  elements  especially  adapted  to  the  soil  and 
climatic  conditions. 

American  wheats.  —  Red  Fife  and  Blue  Stem  wheats,  so  largely  grown 
in  the  United  States,  did  no1  give  good  results  in  Norway,  where  they  prov- 
ed inferior  to'tlie  native  types.     They  require  a  warmer  summer. 

(1)  See  R.  March,  1919,  No.  303.     {Ed;) 
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Marquis  wheat  from  Canada  also  gave  bad  results  both  as  regards  the 
quantity  and  the  quality  of  the  product.  In  any  case,  American  wheats 
are  less  early  than  the  Norwegian  ones. 

Spring  rye.  —  Two  varieties  were  tested,  one  Norwegian  and  one  Swe- 
dish. The  second  has  only  been  tested  for  one  year,  but  there  is  no  reason 
to  prefer  it  to  the  Norwegian  type,  Lunderod,  a  native  of  Oiestadt,  in  the 
Nedenes  district. 

The  average  general  grain  yield  of  Lunderod  rye  exceeds  that  of  Borsum 
wheat  by  9  %.  This  result  would  justify  wider  cultivation  of  this  cereal,  espe- 
cially in  the  more  sunny  districts  and  arid  soils. 

Oats.  —  Of  the  oats  tested  the  German  variety  Striibes  Schlanstedter 
did  best  with  a  grain  yield  of  133  %  and  a  straw  yield  of  120  %  as  compared 
with  the  respective  yields  of  Borsum  wheat,  equal  to  100.  Nevertheless  this 
variety  is  too  late  as  compared  with  the  Norwegian  and  Swedish  types. 

Guldregn  follows  next  with  131  %  of  grain  (always  as  compared  with 
Borsum  wheat)  The  percentage  of  glumes  is,  however,  lower  than  for 
the  Striibes  variety  ;  it  is  also  about  four  days  earlier  than  Striibes,  and  is 
thus  enabled  to  ripen  its  grain  more  regularly  and  completely.  For  these 
reasons  Guldregn  remains  the  best  type  for  the  Norwegian  districts. 

Tests  were  also  made  with  the  Seger,  Trifolium,  Alna,  Abundance,  and 
Grenader  varieties.  All  these  proved  inferior  to  the  Guldregn  and  Striibes 
varieties.  No  exact  judgment  can  be  passed  on  the  Grenader  variety  as 
it  was  tested  only  one  year. 

Generae  considerations.  —  In  the  western  parts  of  southern  Norway 
the  cool,  damp  summer  greatly  favours  the  growth  of  oats,  which  give  the 
highest  yield  in  grain.  Towards  the  interior  and  the  east,  however,  the 
climate  is  always  more  continental,  with  warm,  often  dry,  summers,  espe- 
cially favourable  to  the  growth  of  wheat  and  rye.  Nevertheless,  even  in  the 
Jaederen  district,  under  conditions  favourable  to  oats,  the  yield  of  this  cereal 
is  much  greater  than  that  of  wheat,  if  the  glumelles  be  considered  in  valuing 
the  grain.  If  however,  only  the  bare  grain  be  taken  into  consideration, 
the  difference  is  so  small  as  to  be  almost  nil.  Placing  the  value  of  the  grain 
yield  of  Borsum  wheat  at  100,  the  values  for  the  bare  grain  of  oats  are  :  — 
Striibes  Schlanstedter  100  ;  Seier  (Seger)  92  ;  Guldregn  101  ;  Trifolium  87,  etc. 
In  Norway  the  prospects  of  wheat  growing  are  improving  in  the 
Vestlandet  and  Sorlandet  districts,  where  the  soil,  usually  sandy  and  rich 
in  humus,  is  very  favourable  to  this  cereal.  Norwegian  wheats  ripen  al- 
most at  the  same  time  as  the  most  common  varieties  of  oats  (semi-early) 
and,  considering  how  heterogeneous  they  are  (mixed  types  and  populations) 
they  might  certainly  be  very  greatly  improved  even  by  simple  pure  strain 
selection. 

45j_-  Comparative  Cultural  Tests  of  Varieties  of  Winter  Rye  in  Western  Norway.  — 

j     Gl/vbrum  o.,  in    Aarsberetninz   aniaande   de  offentlige  foranstaltninger  til  landbrukets 
fwwm?  i  atret  10x7  ,pp.   544-5^2.     Christip.rtia,  tots. 

This  paper  gives  the  results  of  a  series  of  cultural  tests  made  from  1912 
to  1917  in  the  fields  of  the  Agricultural  Station  of  Void  and  in  different  lo- 
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calities  of  the  provinces  of  Trondhiem,  Nordland  and  Ronisdal.  The  varie- 
ties studied  were: —  Tronder,  Vasa  (Nonvegian),  Vasa  (Finnish),  Petkuser, 
Refsum,  Rottesmo,  Balsnes,  Stjern  (of  Svalof),  Muravief,  Lekang,  IyOvo, 
Stoone,  Skileraas,  and  Common  Norwegian  winter  rye.  The  following 
general  averages  were  obtained  for  the  grain  yields  (in  lb.  per  acre)  : 

Vold.  —  Stjern  (Svalof)  2  751  ;  Balsnes  2  733  ;  Rottesmo  2  453  ;  Pet- 
kuser 2453;  Refsum  2398;  Vasa  (Norwegian)  2  326  ;  Tronder  2218; 
Vasa  (Finnish)  2  005. 

TroxdE  :  —  Balsnes  2  552  ;  Rottesmo  2  254  ;  Stjern  2  160  ;  Vasa 
(Norwegian)  2  183  ;  Refsum  2  100  ;  Petkuser  2  091  ;  Tronder  2  037  ; 
Common  Norwegian  2  027  ;  Vasa  (Finnish)    1559. 

Romsdal  :  —  Petkuser  2  372  ;  common  Norwegian  2  362  ;  Tronder 
2  172  ;  Balsnes  2  172  ;  Vasa  (Finnish)  1  846  ;  Rottesmo   1  751  ;  Stjern  787. 

Nordland  :  —  Tronder  1  801  ;  Petkuser  1  728  ;  Balsnes  1  692  ; 
common  Norwegian  1  692  ;  Vasa  (Finnish)  1  683  ;  Rottesmo  1  621  ; 
Stjern  1574. 

The  data  collected  during  the  tests  confirm  the  author's  previous  state- 
ment that,  in  spite  of  the  unfavourable  climatic  conditions,  rye  should 
be  more  widely  grown  because  of  its  high  yield  in  grain  and  straw  in  many 
districts  in  the  provinces  of  Tronde,  Romsdal,  and  Nordland.  In  Nordland 
the  most  suitable  variety  is,  without  doubt,  Tronder,  distinguished  by  its 
great  resistance  to  winter  conditions.  In  milder  districts,  with  a  constant 
climate  during  winter  and  a  good,  continuous  cover  of  snow,  Petkuser  rye 
may  also  be  grown  successfully.  Under  very  difficult  environmental  con- 
ditions good  results  may  be  obtained  with  the  Vasa  (Norwegian) ,  Refsum, 
Balsnes,    and    Rottesmo   varieties. 

455  -  Avena  sativa  var.  Ampuria  and  A.  s.  var.  Colomea,  Two  Good  Va 
rieties  of  Oats  Acclimatised  in  Argentina.  —  Girola  g.  d .,  in  the  Anales  dc  la 

Sociedad  rural  Argentina,  Year  I,  =  411,  III  Vol.,  No.  7,  pp.  441-447  +  5  Figs.    Buenos- 
Aires,  July  1 01 8. 

The  author  describes  two  good  varieties  of  oats  introduced  into  the 
Argentine  by  M.  J.  Bru  who  named  them  after  the  two  localities  of  Catalo- 
nia (Spain)  of  which  they  are  natives  —  Ampuria  and  Colomea.  The  author 
considers  these  two  varieties,  now  completely  acclimatised,  to  be  worthy 
of  being  grown  more  widely  by  reason  of  the  following  qualities:  —  resis- 
tance to  frost  and  drought,  abundant  tillering,  high  yield  as  well  as  weight 
of  grain  per  bushel  (44  to  48  lb.,  as  compared  with  40 lb.  or  less  for  the  com- 
mon oats  of  the  Argentine),  large,  well-formed  grain,  rich  in  flour  and  sti- 
mulant elements  (avenin  and  vanillin). 

456  -  "Yellow  Early  Ardizzone,,  Rice.  —  Marcarelli  B.,  in  11  Giorn  ile  di  Risicoltura, 
Year  l>C.  No.  2,  pp.      <         :-  r   Pig,     Vercelli,  February   s8,  1919 

In  1915  Signor  P.  Ardizzone,  at  Cascina  Angossa,  Vercelli,  isolated  this 
new  variety  from  the  "  Chinese  originario"  rice  which  was  being  selected 
in  the  experiment  fields  of  the  Rice  culture  Experiment  Station  of  Vercelli. 
Propagated  and  tested  under  the  most  varied  conditions,  this  variety  gave 
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such  satisfactory  results  as  to  encourage  the  hope  that  it  may  soon  be 
largely  grown.  On  sprouting  this  rice  is  of  a  lemon  yellow  colour  variegated 
with  green.  This  character  forms  one  of  the  most  important  cultural  qua- 
lities of  this  rice  because,  when  planted  in  fields  invaded  by  weeds,  it  is 
possible  at  any  stage  of  its  growth  to  weed  completely,  even  though  the 
weeders  be  inexperienced,  by  reason  of  the  striking  difference  between  the 
green  of  the  weeds  and  the  yellow  of  the  rice. 

The  agricultural  qualities  of  "  yellow  early  Ardizzone  '  rice  are  those 
usually  found  in  the  common  early  rices  derived  from  "Chinese  originario"(i) ; 
like  them  it  is  earlier  than  others  and  requires  less  warm  irrigation  wa- 
ter. The  vegetative  cycle  does  not  last  more  than  140  to  150  days.  It 
is,  therefore,  well  suited  to  old  rice  fields  so  long  as  the  land  is  not  over 
cold.  It  may  be  sown  from  March  to  the  end  of  April,  but  the  best  time 
is  the  first  half  of  April.  Sowing  must  be  fairly  thick  (at  least  116  to  124 
lb.  per  acre). 

Average  height  of  plant 80-85  em. 

length  of  panicles 16-20      » 

Number  of  spikelets  per  panicle 8-10      » 

7  ength  of  spikelets  at   base. 7-8      » 

L,ength  of  spikelets  at  summit 6-6,5      » 

"umber  of  grains  per  panicle O0-1^0     » 

Weight  of  1000  grains  of  paddy 28.5-28.6  gm. 

Weight  of  1  litre  of  paddy    .- 600-610     » 

Number  of  grains  of  paddy  per  litre '21  050-21  350 

!    length 7.30-7.60  mm. 

front  diameter 3.40-3.60      » 

side  diameter 3.25-330      » 

Percentual  yield  at  po-  (    commercial  type 71-72   % 

lishing  by  weight    .    .  (    waste 3-2   % 

Date  of  ripening  «t  half  of  September 

Yield  in  paddy  per  acre. 35-34io  cwt. 

Morphological,  commercial  and  cultural  characters.  —  A  low,  straight, 
not  very  vigorous  rice;  thin  yellow  green  stalks,  not  very  resistant  to  lodg- 
ing, curved  at  the  top,  with  light  nodes  ;  leaves  short,  little  developed, 
lemon  yellow  in  colour,  more  or  less  marked  with  green,  from  when  they 
emerge  till  they  ripen.  Very  compact  panicles,  not  very  arched,  of  ave- 
rage length  and  thickness  with  thin  elastic  rachis  and  numerous  spikelets 
differing  little  in  length  ;  numerous  grains  of  similar  size  to  those  of  "  Chi- 
nese originario  ",  of  °a  fine  straw  colour  with  a  reddish  tinge  when  ripe,  not 
very  thick  glumes,  slightly  hairy  with  not  very  pronounced  ribs  and  rudi- 
mentary awns,  small  glumelles  of  a  not  very  marked  yellowish  colour  at  the 
base  of  the  glumes.  Inside  the  grain  has  a  thin  perisperm  and  a  compact, 
glassy  endosperm  which,  when  polished  gives  a  very  transparent  commercial 
type,  of  a  shining,  slightly  yellow,  pearl  colour  ;  this  colour  disappears  in 
cooking  which  this  rice  resists  much  better  than  "  Chinese  originario 
Its  tillering  capacity  is  average,  in  some  cases  superior  to  that  of  common 

(1)  Sze  R.  April,  191 7,  No.  33°-     iEd-) 
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early  rices.  The  ratio  between  the  weight  of  paddy  and  that  of  straw  is 
within  the  limits  attributed  to  the  most  productive  rices.  The  yield  at 
polishing  is  good  and  the  percentage  of  waste  low.  The  time  of  ripening 
corresponds  more  or  less  to  that  of  "  Sancino  "  (1) ;  although  it  is  a  few  days 
later  than  this  rice  and  "  Early  Dellarole  "  (2),  if  sown  at  the  same  time  it 
is  rarely  later  than  September  10  to  20.  The  yield  varies  from  35.3  to  41.0 
cwt.  per  acre  ;  in  new  rice  fields  it  may  reach  41.0  cwt.  and  more. 

457  -  Mechanical  Sowing  and  Weeding  of  Rice  by  the  Cabrini  Method.  —  c.vbrixi 

A.,  in  the  Giornalc  di  Risicoltura,  Year  VIII,  No..  10,  pp.  150-154  -\-  2  Fig=.  ;  No.  u, 
pp.  168-173.     Vercelli,  October  31  and  November  30,  1918. 

Instead  of  sowing  rice  broadcast  the  author  uses  a  special  drill  invented 
by  himself.  By  means  of  cunif  orm  skids  this  drill  works  the  soil  into  shelving 
beds  on  tbe  top  of  which  the  seed  is  placed.  When  weeding,  a  special  ma- 
chine is  passed  between  these  beds.  This  machine  also  has  cuniform  skids 
fitted  with  projecting  blades  which  cut  the  weeds  between  the  beds  and  on 
their  sides  ;  hand  weeding  is  thus  limited  to  the  tops  of  the  beds  i.  e.  among 
the  rows  of  young  rice  plants.  In  the  rows  sowing  is  close  (plants  1  or 
2  cm.  apart),  and  the  best  distance  between  the  rows  is  30  cm.  It  is  well 
to  do  the  first  weeding  by  hand  as  early  as  possible  and  to  follow  it  after 
a  few  days  by  the  first  mechanical  weeding.  Ten  or  twelve  days  later  the 
second  mechanical  weeding  should  be  done  and,  a  few  days  later,  the  se- 
cond hand  weeding.  It  is  sometimes  necessary  to  weed  mechanically  a 
third  time,  and  even  by  hand  a  third  time. 

In  1916  the  results  of  the  Cabrini  method  were  compared  with  the 
ordinary  method  of  sowing  broadcast  and  weeding  exclusively  by  hand,  on 
two  plots  of  5.94  acres.  The  first  yielded  263.7  CWT-  °f  paddy  at  a  cost  of 
232  fr.  (1  franc  —  9  Y2  d.  at  par)  for  weeding  (mechanical  weeding  -f- 
hand  weeding  within  the  row),  and  the  second  method  yielded  only  229.0 
cwt.  of  paddy  at  almost  twice  the  cost  (436  fr.)  for  weeding  done  exclusively 
by  hand.    . 

458  -  Rice   in  Cochin-China :  Experiments   in  Mechanical  Culture.  —  See  No.  508 

of  this  Review. 

459  -  "  Ghessab  „  (Pennfsetum  typhoideum)  as  an  Irrigated  Fodder  Plant 
in  Hot  Countries,  espscially  Tripoli.  —  zaxon,   v.,  in   L'AzricoHum  coloniale, 

Year  XII,    2nd.  Half-Year,  No.  5,  pr>.   324-326.     Florence.  November  t>.  1018. 

In  Tripoli,  during  the  long  summer  droughts,  which  make  fodder  very 
scarce  and  very  expensive,  the  stock  either  die  or  are  extremely  underfed  ;  it  is, 
therefore,  necessary  to  the  health  of  the  animals  to  find  grasses  which  will 
adapt  themselves  to  these  districts.  After  alfalfa,  the  numerous  mowings 
of  which  (from  April  10  to  15  December)  always  give  a  profitable  product, 
but  which  requires  much  water  (in  summer  it  has  to  be  irrigated  every 
five  days),"  ghessab  "  [Petmisetum  typhoideum)  is  very  well  suited  to  grass 
land.  This  grass  reaches  a  height  of  from  33  inches  to  6  H  ft.,  according 
to  the  way  the  land  is  prepared  and  to  the  amount    and   quality  (fresh  or 


{1)  See  !-'    Dec,   [916,  No.  1277.  —  (-)  Sec  R.  July.  1918,  No.  7V>.     (/'.'</.) 
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brackish)  of  the  water  it  receives.  It  is  sown  in  soil  prepared  in  beds 
("  gedulie  ")  and  irrigated  ;  three  days  later  the  soil  is  green.  In  30  or 
40  days,  with  5  or  6  irrigations  the  plants  are  fully  grown.  It  is  left  ano- 
ther two  months  for  the  grain  to  ripen.  The  grain  is  excellent  for  making 
bread  or  porridge,  but  is  also  eaten  as  it  is,  and  used  for  making  beer 
or  alcohol.  If  the  plant  is  cut  with  a  sickle  above  the  first  node  when  on  the 
point  of  flowering  and  irrigation  continued,  a  second  crop  may  be  obtained. 
It  may  be  sown  from  the  end  of  May  to  the  end  of  August.  Hot  weather 
is  essential  to  regular  and  vigorous  germination. 

The  following  account  of  cultural  expenses  concerns  a  meadow  sown 
in  a  brackish Vater"district'f where  "  ghessab  "  grows  more  slowly  and  less 
high  (1). 

450  sq.  metres  sown  with  3,25  kgm.  of  seed  3.64  fr.  the  kgm.    .    .     fr.  8.40 

Man's  labour  (preparation  of  land,  fertilising,  sowing,  6  irrigations)      »  27.00 

18  days  at  1.50  fr. 
Horse  labour    (transport  of   fertiliser,   drawing   of  well  water)  ;  14 

days  at  5  fr ' ,  7000 

(in  good  years  only  2,50  fr.) 

Rent  of  land  for  3  months »  5.00 

Wear  of  skin  pails  and  rope       »  3.00 

Total  expenditure fr.        113.40 

Expenditure  per  hectare fr.     2.520.0c 

Yield  of  1st  crop  .' kgm.        1.830 

Yield  of  2nd  crop  (l/3  of  the  1st) kgm.  610 

Total  yield kgm.        2.440 

In  round  figures  the  yield  is  24  quintals  at  10  fr.  the  quintal  =  :  204 
fr.,  or  5  333  fr.  per  hectare. 

In  round  figures,  then,  a  net  profit  of  2  700  fr.  per  hectare  may  be  re- 
lied on.  This  profit  is  higher  if,  as  is  sometimes  done,  the  green  fodder 
be  sold  in  bundles  of  about  0.8  kgm.  (sold  at  15  centimes  in  1917). 

Stock  relish  "  ghessab  "  fed  either  fresh  or  dried  and  chopped  (after 
the  grain  has  been  harvested),  and  thrive  on  it. 

460  -  "  Pasto  salitrero  "  (Sporobo/us  phleoides)  as  a  Fodder  Plant  for  the  Sa- 
line Soils  of  Argentina.  —  Diaz  C,  in  the  Revista  dc.  la  Sociedad  Rural  it  Cdrdoba, 
Year  XVIII,  No.  313,  p.  4152.  Cordoba,  Argentine  Republic,  July,  191 
The  Argentine  has  thousands  of  square  miles  of  saline  soil  ("  tiei 
salitrosas  ")  which  are  almost  unused.     As  a  fodder  plant  for  this  district 
"  cachiyuyo  "  (Obione  pampcrum  ?)  has  been  recommended,  but  the  author 
considers  Sporobulus  phleoides  to  be  superior.     This  perennial  Argentine 
grass  may  reach  or  exceed  a  height  of  3  %  ft.  It  lives  exclusively  in  saline 
soil,  where  it  withstands  a  high  salt  content,  and  is  very  resistant  to  drought. 
It  is  prevented  from  spreading  spontaneously  because,  when  its  very  fine 
seed  falls  on  the  bare  earth  it  is  swept  along  by  the  wind.     An  analysis 

(1)  1  k  ,m  =  2,2  li)  ;  1   sq.  metre  —  10,76  sq.  feet;  1  fr. —  <)i/ad  a1   i   li      Ed.) 
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of  the  plant  showed  it  to  have  the  following  percentual  composition  :  — 
Water  14.41  ;  fat  2.80 ;  crude  protein  8.30  ;  crude  fibre  23.15;  carbohydrates 
30.17  ;  ash  8.26  (4.06  %  soluble  and  4.23  %  insoluble)  ;  undetermined 
substance  12.88.  An  analysis  of  the  surface  layer  of  the  soil  in  which 
the  plant  analysed  grew  gave  the  following  percentages  :—  Moisture 
(hygroscopic)  2.25  ;  fine  sand  62.50  ;  clay  20.36  ;  limestone  2.14  ;  humus 
1.25  ;  water-soluble  salts  11.50.  This  fodder  plant  is  much  hked  by  cat- 
tle and  horses. 

crops       ,;6i  -  Manurial  Experiments  with  Sea  Island  Cotton  in  St.  Vincent  in  1917-1918  (1). 

—  IIarlaxd    S.    C,  in  the    West  Indian  Bulletin,    Vol.  XVII,  No.  2,  pp.  00-79  +  - 
Tables  +  3  Diagrams.     Bridgetown,  Barbados,  1918. 

The  results  are  given  of  fertiliser  experiments  on  cotton  (Sea  Island 
variety)  made  at  St.  Vincent,  Lesser  Antilles,  from  1917  to  1918.  The 
results  showed  that  the  yield  of  fertilised  plots  is  higher  than  that  of  non- 
fertilised  ones.  The  plots  receiving  most  potash  gave  the  highest  yields 
(116  %  more  of  seed  cotton  than  in  the  non-fertilised  plots). 

Potash  alone  is  more  efficacious  than  when  mixed  with  phosphatic 
fertiliser,  which  even  decreases  the  yield.  The  physiological  disease 
of  cotton  known  as  "  rust"  is  due  to  a  shortage  of  potash.  The "fertiliser 
and  spacing  have  no  effect  on  the  percentage  of  bolls.  If  two  plants  are 
left  in  each  hole  a  much  higher  yield  is  obtained  than  when  one  plant  is 
left  in  each  hole. 

The  flowering  curves  and  boiling  curves  are  given  and  compared  with 
those  of  the  previous  year.  These  curves  are  very  uniform  with  respect 
to  the  period  of  flowering,  its  rise  and  fall.  In  countries  where  the  water 
supply  depends  on  the  rainfall  the  utility  of  these  curves  is  relative  and 
much  inferior  to  their  utility  in  countries  where  irrigation  is  possible,  as 
in  Bgypt.  The  author  does  not  think  these  curves  are  of  any  practical 
use  to  growers,  but  they  are  indispensable  for  the  comparative  study  of 
the  yield  of  different  varieties. 

462   -Cotton  Growing  in  Paraguay.— AV'ii/s/<n/,/,(  Unidn  Industrial  Uru  uaya,  Year  XXg 

No.  27;%  p.  13s.     Montevideo,  1918. 

Cotton  is  the  most  important  of  the  agricultural  products  of  prime  ne- 
cessity in  Paraguay  capable  of  being  profitably  developed  commercially, 
because,  in  addition  to  the  large  local  demand,  there  are  the  yet  larger 
demands  of  the  neighbouring  South  American  Republics  and  of  Europe. 
According  to  the  more  reliable  statistics  there  were  from  190  000 
to  200000  cotton  plants  in  Paraguay  in  1886.  This  number  remained 
more  or  less  stationary  till  1901,  when  it  rose  to  about  300  000,  yielding 
8  800  lb.  of  cotton.  In  1904,  the  "  Banco  Agricola  "  of  Assumption  started 
active  propaganda  for  the  development  of  cotton  growing  in  Paraguay; 
this  propaganda  has  been  more  or  less  successfully  carried  on  up  to  the 
present. 

In  Paraguay  the  native  cotton  plant  lives  and  produces  for  10  to 
12  years,  thus  making  frequent   sowing  unnecessary.    One  of  the  chief 

(i j  >      also  R.  Peb  .  rgig    No,  1  yj    !/•>/) 
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obstacles  to  the  production  of  cotton  in  Paraguay  is  the  lack  of  sufficient 
means  of  transport  between  the  most  productive  districts  and  their 
outlets.  These  difficulties  are  gradually  disappearing  as  new  roads  and 
railways  are  being  constructed  and  river  transport  improved.  In  some 
districts  there  is  much  coloured  soil  containing  sufficient  clay  and  lime 
and  a  little  iron  oxide  equally  well  suited  to  the  growing  of  cotton  or 
tobacco  (the  best  Cuban  tobacco  is  grown  in  soil  of  this  kind). 

In  1918  the  lack  of  jute  bags  was  a  great  loss  to  growers,  but  was 
only  temporary.  As  the  prices  are  high  at  present  and  will  probably  con- 
tinue so  for  some  years,  cotton  growing  in  Paraguay  should  increase  more 
than  ever,  and  continue  to  gain  in  importance. 

463  -  Sisal  in  Africa.  —  Tropical  Life,  Vol.  XIV,  No.  1,  pp.  4-5;  No.  2,  p.  2o  ;  No.  3, 
pp.  35-36-  Iyondon,  January,  February,  March,  1918.  Abstract  in  the  Bulletin  econo- 
mique  de  V Iniochine,  Year  XXI,  N.  S.,  No.  132,  pp.  991-992.  Hanoi-Haiphong,  Sep- 
tember-October, 1 91 8. 

Information  is  given  on  the  English  and  German  East  African  Agave 
sisalana  plantations.  Data  obtained  from  well-informed  travellers  or 
the  heads  of  the  principal  agave  plantations  show  that,  under  conditions . 
very  different  from  those  under  which  it  is  successfully  grown  in  America, 
sisal  dies  soon,  raising  its  pole  (a  sign  of  its  near  death)  after  the  6th  year. 
Thus,  since  the  plant  must  be  at  least  3  years  old  before  the  leaves  can  be 
picked,  growers  only  harvest  during  3  years,  sometimes  only  2  %.  This 
is  a  very  short,  and  not  very  encouraging,  time.  Even  if  a  good  yield  be 
obtained  during  the  three  years,  the  conditions  are  decidedly  disadvanta- 
geous as  compared  with  those  in  Yucatan  or  the  Bahamas.  The  total 
average  yield  for  six  years  in  Africa  is  1100  lb.  of  dried  fibre  per  acre  a 
year.  In  America  the  same  yield  for  a  period  of  20  years  is  1800  lbs. 

Mr.  E.  H.  HERON  gives  interesting  information  on  the  formation  of 
plantations,  the  use  of  bulbils  taken  from  the  poles  and  suckers  taken  from 
the  parent  plant.  The  bulbils  reproduce  the  qualities  of  the  parent  plants 
with  less  certainty  than  the  suckers.  The  young  plants  cannot  be  plant- 
ed out  immediately,  but  must  be  kept  in  the  nursery  for  at  least  a  year. 
though  they  require  little  attention.     Suckers  keep  longer  than  bulbils. 

When  sisal  is  planted  near  an  old  plantation  with  poles  there  is  great 
advantage  in  using  bulbils.  A  large  number  of  fairly  fresh  ones  are  collected 
by  shaking  the  poles  bearing  them.  When  taken  from  the  nursery,  at  a  date 
which  may  vary  by  some  months,  all  the  plants  are  of  the  same  age  and 
of  about  the  same  size  and  strength.  This  is  a  great  advantage.  Plant- 
ing by  means  of  bulbils  therefore,  means  waiting  some  time,  but  the  plants 
live  longer  than  those  springing  from  suckers. 

Suckers  are  more  expensive  to  obtain  than  bulbils.  The  plantation 
must  be  gone  through,  the  suckers  chosen  with  care,  taking,  as  far  as 
possible,  only  plants  of  equal  vigour.  This  is  never  quite  possible  and 
consequently,  the  new  plantation  will  always  have  some  irregularity 
which  is  more  marked  towards  the  end. 

With  suckers  it  is  possible  to  harvest  much  earlier.     On  the  other 
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hand,  it  may  be  profitable  to  replace  failures  and  fill  gaps  in  a  plantation 
by  means  of  large  bulbils. 

It  is  well  to  take  suckers  from  standing  stock  as  the  shoots  of  a  plant 
are  capable  of  doing  it  more  harm  than  anything  else.  Since  the  suckers 
must  be  removed  it  is  well  to  utilise  them  by  planting  them. 

er,  464  -  Rubber  Producing  Plants  of  Minor  Importance.  —  Pearson-  h.  c,  in  The 

1  resin  India    Rubber    World,  Vol.  I<TX,  No.  4,  pp.  201-202  +3  Fig^.     New  York,  January  1 , 

rTS  1 '  1 1 9 . 

The  author  describes  plants  of  the  temperate  zone  (Cential  and 
Southern  Europe,  South  Russia,  and  Asia  Minor)  from  which  rubber  might 
be  obtained  when  there  is  shortage  of  the  normal  product.  These  plants 
are,  according  to  Prinzhorn  : — 

Sicilian  artichoke  (Abraciylis  gummifera  L.  )  (1).  —  Composite  re- 
sembling the  artichoke.  Its  root  contains  :  —  rubber  36.46  %  ;  resin 
51.52  %  ;  organic  impurities  1.40  %  ;  mineral  impurities  2.31  %  ;  albu- 
minoids 4.07  %  ;  water  4.24  %. 

Spindle  tree  {Euonymus  etiropaeus  Iy.)  does  not  contain  sufficient 
rubber  to  cover  cost  of  extraction. 

Sow  thistle  (SoncJius  oleraoeus  L.)  contains,  in  addition  to  rubber, 
two  colouring  matters  (green  and  yellow)  and  a  wax. 

Euphorbias  (Euphorbia  pilosa,  E.  palustris  and  E.  Cyparissias) ,  plants 
of  central  Europe,  all  contain  rubber  which,  according  to  SCHEERMESSER 
may  be  extracted  as  follows  : —  the  plants  are  picked  when  nearly  ripe, 
dried,  crushed,  and  the  crude  powder  treated  with  a  solvent ;  a  dark  green 
extract  is  obtained  which  contains  a  rubber-like  substance  and  a  fat.  It 
is  estimated  that  I  acre  of  E.  Cyparissias  will  yield  44  lb.  of  rubber  and 
125  lb.  of  fat  suitable  for  soap-making  and  also  of  food  value. 

Euphorbia  (Tithymalus)  Pcplus  cultivated  and  treated  as  the  two 
preceeding  Euphorbias  will  yield  38  lb.  an  acre  of  rubber  and  107  lb.  of  fat. 

465  -  The  Cultivation  of  Rubber-Plants  in  the  Philippine  Islands.  —  jtjmeiae  n. 
in  Le  Caoutchouc  ei  L<i  Gutta-Percha,  No.  180,  pp,  9703-9704.  Paris,  February,  1919, 
Although  the  Philippine  Islands  are  rarely  mentioned  among  rubber- 
growing  countries,  yet  the  crop  has  beer,  cultivated  there  for  some  years 
now,  especially  in  the  provinces  of  Moro  and  Mindoro.  The  first  attempts 
were  made  in  1905  in  Basilaud  Island  with  Maui  hot  Glaziovii,  which 
afterwards  was  abandoned,  being  replaced  by  Hevea.  In  the  province  of 
Moro,  a  large  plantation,  started  in  1910,  already  covered  nearly  2000 
acres  in  [912  ;  in  the  province  of  Mindoro  two  companies  divided  between 
them  the  same  numbei  of  acres  in  1912.  In  that  year  1  be  total  area  plant- 
ed with  rubber  in  the  Philippines  was  5  92N  acres,  of  which  90  %was 
Hevea  and  io  %  (  astilloa.  The  Hevea  finds  the  best  conditions  for  growth 
in  the  southern  part  of  the  Philippines,  for  the  soil  is  suitable,  the  tempe- 
rature rarely  goes  above  330  C,  there  is  no  dry  season  as  there  is  in  the 
north  and  the-  rain  is  distributed  throughout  the  year.  The  author  thinks 
that  rubber  growing  will  d<  yelop  greatly  in  this  part  of  Malaysia,  all  the 

(1)  See  R    Man  h,  C911,  Wo.  875.  (Ed.) 

[4f.:»-4  6.-»| 


STIMULANT   PLANTS 


419 


more  since  the  United  States,  with  their  enormous  rubber-consumption, 
have  every  interest,  to  increase  the  area  under  rubber  in  the  only  part  of 
their  colonies  where  the  crop  has  any  chance  of  success. 

466  -  Coffea  excels*  and  its  Cultivation  in  Indo-China.  — chevalier  Aug.,  in  the 

Bulletin  ap-icole  de  VImlitut  stientifique  de  Salion,  Year  I,  No.  2,  pp.  13-19.     Stlgon, 
January,  1919. 

The  cultivation  of  coffee  in  Indo-China  is  of  the  greatest  interest  and 
urgently  needs  developing.  Costly  experiments  have  been  made  with  a 
view  to  acclimatising  this  crop  in  Indo-China  ;  they  have  lasted  over 
30  years  in  Cochin-China  and  over  15  years  in  Tonkin.  After  this 
long  series  of  attempts,  satisfactory  results  have  at  last  been  obtained. 
Coffea  arabica,  when  treated  as  an  intensive  crop,  i.  e.,  planted  hi  soil  that 
is  frequently  cultivated,  kept  absolutely  free  from  weeds  and  suitably 
manured  every  one  or  two  years,  gives  remunerative  crops.  It  is  not 
exempt  from  disease,  but  it  can  be  controlled. 

Other  species  and  varieties  of  coffee,  discovered  in  Africa  during  the 
last  20  years,  such  as  robusta,  kouilou,  excelsa,  abeokuta,  Uganda,  etc., 
already  begin  to  yield  in  Java  and  Sumatra.  C.  robusta,  in  particular, 
has  replaced  the  species  arabica  and  liberica  which  were  acclimatised  a 
long  time  ago  (1).  It  also  does  well  in  Cochin-China  (Suzanna-Anloc 
and  Iyoc-ninh  plantations),  where  it  is  known  to  the  planters  as  "  Chari  " 
011  account  of  its  origin  ;  in  fact,  C.  excelsa  was  found  by  the  author 
in  1903  in  Central  Africa,  on  the  banks  of  the  small  river  Gouvda,  a 
tributary  of  the  Chari  basin. 

The  note  following  the  introduction  summarised  above  was  published 
in  1914  in  the  Journal  d' Agriculture  tropicale  (Year  XIV,  No.  157,  pp.  193- 
196,  Paris,  July  31,  1914)  and  a  summary  was  given  in  this  Review  (2). 
The  author  has  completed  it  by  an  appendix  describing  the  further  obser- 
vations described  below. 

Since  1914,  the  cultivation  of  C.  excelsa  has  made  great  progress  in 
the  Dutch  East  Indies.  The  selected  seed  is  always  bespoken  a  long 
time  in  advance  at  the  Bangilaw  Station  and  the  plantations  of  this  spe- 
cies have  extended  a  great  deal.  In  Iudo-China  the  experimental  period 
has  not  yet  been  passed  .  Some  important  facts  have,  however,  been 
brought  to  light.  In  Tonkin,  this  species,  though  more  resistant  to  cold 
than  liberica,  is  much  less  so  than  ayabica.  At  Tuyen-quang,  a  plantation 
of  "  Chari  "  was  severely  damaged  by  several  cold  nights  in  January, 
1918,  when  the  thermometer  went  down  to  +  2°  C.  and  even  to  0.40  C. 
Only  those  trees  resisted  that  were  sheltered  by  shade-trees.  The  frozen 
coffee-plants,  which  were  cut  down  to  the  level  of  the  soil,  mostly  gi 
out  new  shoots.  In  the  south  of  Tonkin  (Borel  plantation)  the  "  Chari  ' 
variety   did    not    suffer   from    the    cold  ;    however,    M.    Marius   Bokki. 


(1)  For  coffee  of  the  robusta   type  see    R,   March,      1919,  No.   322,   I  ccount  of 
its  cultivation  in  Ceylon.  {Ed ) 

(2)  See  R.  October,   1914,  No.  9°=-  (Ed.) 
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thinks  that  it  yields  less  than  arabica  ;  but,  owing  to  its  great  resistance 
to  disease,  he  advises  its  use  as  grafting-stock  in  certain  regions  where 
the  roots  of  the  former  species  suffer  from  a  disease.  In  Cochin-China, 
the  author  has  made  very  interesting  observations  on  this  species.  The 
exceha  and  the  variety  from  Lagos  named  abeokuta  by  M.  Cramer  are 
growing  very  finely  in  some  districts.  They  are  disease-resistant,  while 
arabica,  unmanured  and  grown  in  "  grey  soil  "  (i),  falls  away  very  rapidly, 
as  has  been  shown,  for  over  30  years,  by  the  negative  results  obtained 
in  various  parts  of  Cochin-China.  "Chari"  and  abeokuta,  thanks  to 
their  strong  tap-roots,  which  penetrate  deeply  in  the"  red  soil  ",  (2) 
suffer  much  less  than  the  other  species  from  the  droughts  that  occur  in 
December  and  April. 

They  apparently  do  not  even  need  shading,  provided  that  the  soil 
is  kept  free  from  weeds  and  moved  every  one  or  two  months  by  shallow 
ploughing  and  that  all  precautions  are  taken  in  the  rainy  season  to  prevent 
washing,  as  the  erosion  of  cultivated  soil  constitutes  one  of  the  greatest 
dangers  of  tropical  agriculture.  At  the  Bencat  Station  (manured  grey 
soils)  and  at  the  Xa-cat  plantation  (unmanured  red  soils),  certain  plants 
of  these  varieties  have  yielded  over  ikg.  of  marketable  coffee  after  the  third 
year.  A  few  plants,  it  is  true,  have  remained  sterile,  but,  according  to 
M.  P.  J.  Cramer's  suggestion,  the  sterility  can  be  remedied  by  grafting 
branches  from  the  most  fertile  plants  on  to  the  sterile  ones. 

Experiments  at  the  Saigon  Botanic  Garden,  under  the  direction  of 
M.  P.  Morange,  have  shown  that  the  grafts  recover  easily. 

In  conclusion,  it  may  be  said  that  C.  excelsa  audits  varieties  appear 
to  be  among  the  varieties  of  coffee  that  are  the  most  suitable  for  diffusion 
in  Indo-China. 

467  -The  Introduction  of  Improved  Tea  Plants  into  Indo-China.  —  Chevalier a., 

in  the  Bulletin  agricole  de  Vlnstitnt  xcietifiquc  de  Saigon,  Year  I,  No.  2  pp.  51-52.     Sai- 
gon, February,  191 9. 

The  Tea  Section  of  the  Congress  of  Colonial  Agriculture  held  in  1918 
has  asked  the  Administration  to  provide  the  Experiment  Station  founaed 
in  1918  at  Phu-Tho  (Tonkin)  for  the  improvement  of  coffee  and  tea  grow- 
ing, with  the  means  and  stability  that  will  enable  it,  by  working  on  suf- 
ficiently large  crops,   to  obtain  really  practical  results. 

With  a  view  to  this  programme,  the  author  has  tried  to  gather  together 
at  the  Phu-Tho  Station,  and  also  at  that  of  Giaray  (Cochin-China).  the 
chief  varieties  of  tea  and  coffee  grown  throughout  the  whole  world. 

Amongst  tea-plants,  the  pure  Assam  varieties  are  particularly  ap- 
preciated. The  author  obtained  a  large  shipment  of  seed  of  the  "  Dan- 
ami  "  Manipur '"  varieties  from  the  "  Syndicat  des  Planteurs  de 
The  de  V Assam  "  and  from  the  Dangri  and  Donjan  Tea  Seed  Syndicate 
"l  Dibrugarh  (Upper  Assam).  He  is  expecting  more  improved  varieties 
from  Java,    Ceylon   and   China.     He   has  began   to   collect   at    Phu-tho 


(1)  and  (2).     for  the  "grey  soils"  and  "fed  soils"  ("terres  grises."  and  "terres 
rougi      )     ee  R.,  February,  1919,  No.  105.  [Ed.) 
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the  chief  varieties  of  tea  grown  in  the  different  regions  of  In  do-China, 
as  well  as  three  species  that  grow  wild  in  the  forests  of  Tonkin,  whose 
leaves  are  utiliseo  by  the  natives.  He  has  also  transplanted  to  Chua-Clman, 
near  Giaray,  a  wild  tea  plant  living  in  the  virgin  forest  on  the  Annamite 
mountain  chain  at  about  5  000  ft.  high  ;  it  closely  resembles  an  Assamese 
tea  plant  discovered  by  1918  by  Dr.  YERSiNonthe  Honba  massif,  where 
the  author  has  recently  studied  it. 

468  -  Th3  World's  Production  of  Cocoa  in  1917  and  the  Interest  of  Cocoa-Growing 

in  IndO-China.  —  Chevalier  A.,  in  the  Bulletin  agricole  de  Vlnstitut  scientifiqus  de 

Saigon,  Year  I,  No.  2,  pp.  55-56.  Saigon,  February,  1919. 

Originating  in  the  warm  parts  of  South  America,  tbe  cocoa  tree 
has,  as  regards  climate,  much  the  same  requirements  as  Hevea  ;  it  does 
well  in  rich  soils,  but  it  requires  shading  ;  the  shade  plant  that  is  usually 
preferred  is  the  banana.  At  present  it  is  in  tropical  West  Africa  and  its 
islands  that  this  crop  reaches  its  highest  point.  These  countries  furnish 
more  than  half  the  world's  production  and  provide  for  the  needs  of  Europe. 

The  world's  production  of  cocoa  reached,  in  1917,  approximately 
332  000  metric  tons,  against  295  000  metric  tons  in  1916,  298  000  in  1915 
and  277  000  in  1914.     From  1914  to  1917,  the  increase  was,  therefore, 

54  800  metric  tons.  This  increase  is  chiefly  furnished  by  the  British  Co- 
lonies, as  their  production  went  up  from  101  842  metric  tons  in  1914  to 
145  160  metric  tons  in  1917.  In  most,  countries,  however,  there  was  a 
decrease  in  production  from  1914  to  1917,  except  in  the  case  of  Brazil, 
where  it  went  up  from  40  767  metric  tons  to  55  622  metric  tons.  The 
production  of  the  French  Colonies  is  on  the  decrease  :  1824  metric  tons 
in  1914  and  I  600  m.  tons  in  1917. 

The  following  figures  give  the  production,  in  metric  tons,  of  cocoa  per 
country  in  1917  :  —  British  Colonies,  145  160  ;  Ecuador,  40  000  ;Brazil, 

55  622  ;  San  Tome,  30  884  ;  Fernando  Po,  3747  ;  Venezuela,  16  000  ;  San 
Domingo,  24  300  ;  Haiti,  1543  ;  Cuba,  1300  ;  Java,  1555  ;  Surinam,  1927  ; 
French  Colonies,  1600  ;  Belgian  Congo,  784  ;  late  German  colonies,  4000  ; 
other  countries  3500.  —  Total,  332  100  metric  tons. 

In  the  regions  near  Indo-China,   Java  and  Ceylon  produce  a  certain 

amount  of  cocoa.   In  several  points  of  Cochin -China,  and   at    Suoi-giao 

(South  Annam),   there  exist   a    few   cocoa   plants   that   produce   a    fair 

quantity  of  fruit  each  }^ear  and  grow  free  from  disease.     If,  as  appears 

probable,  chocolate  and  products  with  cocoa  and  cocoa  butter  as  a  basis, 

find  markets  in  the  Far  East,  it  would  pay  to  start  a  few  cocoa  plantations 

n   Cochin-China. 
t 

469  -  Bay  Oil  and  Bay  Rum.  —  Royal  Botanic  Gardens,  Kew.,  Bulletin  of  Miscellaneous 
Information,  No.    4,  p.    158-160.     lyOndon,    1918. 

The  manufacture  of  bay  oil  and  bay  rum  aie  important  industries  ill 
the  West  Indies  which  have  been  developed  chiefly  during  the  lasl  fifty 
years.     Bay  oil  is  the  product  of  the  leaves  of  the  "  West  Indian  bay  tree, 
Pimento,  acris,  Kostel,  which  is  known  locally  by  several  other  names,  and 
the  oil  is  employed  in  the  manufacture  of  bay  rum,  which  is  largely  used 
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as  a  hair  wash.  The  leaves  are  gathered  chiefly  from  wild  sources,  and 
the  volatile  oil  extracted  by  a  process  of  distillation. 

The  industry  has  suffered  much  from  the  admixture  of  the  leaves  of 
two  forms  of  Pimento,  acris  known  as  "  Bois  dTnde  Citronelle  "  and  "  Bois 
d'Inde  Anise  ",  which  are  so  similar  as  to  be  distinguised  with  difficulty. 
"  Bois  dTnde  Citronelle  "  is  known  botanically  as  Pimenta  acris,  var. 
citrifolia  (P.  citrifolia,  Kostel.,  Myrtus  citrifolia,  Poir.) ;  the  oil  has  the  taste 
and  odour  of  lemon,  owing  to  the  presence  of  citral,  which  reduces  the  value 
of  the  true  bay  oil  if  mixed  with  it.  '  Bois  dTnde  Anise  "  does  not  appear 
to  have  been  distinguished  botanically,  but  its  oil  also  is  an  equally  undesir- 
able product  which  reduces  the  value  of  bay  oil.  The  true  economic  plant 
is  known  as  "  Bois  dTnde  ",  or  bay  rum  tree.  The  frequent  appearance  of 
the  leaves  of  these  two  varieties  amongst  produce  sold  as  "  Bois  dTnde  " 
leaves  is  not  only  a  matter  of  considerable  inconvenience  and  possibly  loss 
to  distillers  of  bay  oil,  but  tends  to  give  a  bad  name  to  the  Dominica  sam- 
ples of  bay  oil  leaves  submitted  to  distillers. 

The  principal  difference  detected  is  in  the  fragrance  of  the  bruised 
leaves,  that  of  the  "  Bois  dTnde  Citronelle "  being  citron-scented, 
while  the  others  are  simply  aromatic  :  a  characteristic  of  little  practical 
value  in  collecting  leaves  from  wild  sources,  or  in  subsequently  de- 
tecting adulteration  ;  more  over  it  fails  in  separating  the  "  Bois  dTnde 
Anise  ". 

In  the  event  of  the  plant  being  brought  under  cultivation,  as  has  been 
suggested,  owing  to  the  inaccessibility  or  destruction  of  the  trees  in  their 
wild  habitats,  steps  should  be  taken  to  ensure  that  the  plants  selected 
have  been  derived  from  a  pure  stock  of  true  Pimenta  acris,  Kostel.  At  pre- 
sent the  leaves  are  collected  from  the  wild  plants  in  several  islands,  includ- 
ing Dominica,  Porto  Rico,  Montserrat,  St.  John's,  the  Virgin  Islands  and 
other  localities. 

The  case  of  varietal  forms  of  Pimenta  acris  affords  a  parallel  to  those 
of  camphor,  Cinnamomum  camphor  a  and  chicle  gum,  Achras  Sapota.  Of 
both  these  plants  more  than  one  form  is  known  to  exist  and  the  instance  of 
the  bay  tree  affords  yet  another  example  of  the  absolute  necessity  of  making 
sure  of  the  value  of  any  particular  strain  or  physiological  form  of  an  eco- 
nomic plant  before  establishing  plantations  on  an  extensive  scale. 

170  -  Propagation  of  the  Potato  by  Using  the  "Eyes"  ;  an  Experiment  made  in  the 
Ardeehe  (France).  —  Boirki  il,  inthe  Journal  d'Agrit  ul  .'.;;<..  Yeas  Lxxxni, 

No.  1,  pp.  14-15.  Paris,  January,  <i  1919. 

The  proposal  has  recently  been  made  to  utilise,  as  "  seed  "  for  the 
potato  crop,  the  eyes  (i)  with  a  very  small  amount  of  tuber  adhering. 
The  author  (Director  .of  the  "  Services  Agricoles  "  of  the  Ardeehe)  has 
carried  mit  a  methodical  experiment,  using  the  variety  "  Institut  de  Beau- 
vais  ",  by  comparing  the  yield  from  planting  whole  potatoes  and  from 
eyes  weighing  an  average  of  8  gm.  each.     At  harvest -time,    the  plants 


(1)  S  •    R    March j  1917  No.   no  (Growth  Prom  sprouts)   and  A'..  April  1917,  No.  332 
(Using  potato-:  kim  ).     (/•'</.) 

[469-47  0] 


VINE     GROWING 


423 


produced  from  eyes  were  found  to  bear  very  small  potatoes.     Thus,  by 

using  very  small  pieces  of  tuber  as  seed,  there  was  a   saving  of   %  of  the 

6 

amount  of  seed,  or  26  kg.  per  are,  but  there  was  a  loss  of  153  kg.  on  the 

harvest. 

471  -"Over-grafting"  the  Vine.  —  I.  Earue,  Pierre,  in  La  vie  asricole  H  rurale, 
Year  IX,  No.  1,  p.  9  +  1  f'g.  Paris,  January  4,  1919.  —  II.  Blanchard  E.,  in  Ibid., 
Year  IX,  No.  'd,  p.  139.     Paris,  February  22,  191 9. 

I.  —  When  a  vine  wastes  away,  its  roots  can  be  utilised  by  grafting 
a  more  suitable  variety  on  them.  This  operation  has  not  much  chance 
of  success,  when  the  stock  itself  is  weakly.  It  would  be  better  to  plant 
a  young  vine.  As  the  struggle  with  the  surrounding  roots  is  a  difficult 
one,  it  should  not  be  grafted  before  two  years,  when  it  will  be  well  rooted. 
But  visiting  isolated  plants  wastes  time.  To  avoid  having  to  free  the 
scions,  it  is  better  to  use  a  vine  that  is  already  grafted. 

"Over-grafting"  (French:  "  surgreffage ")  is  a  current  practice 
in  the  vineyards  of  the  Cape,  and  M.  Perold,  chief  viticultural  expert, 
cuts  the  Americati  stem  15  cm.  below  the  soil ;  he  grafts,  using  an  English 
cleft-graft,  a  healed  grafted  vine  whose  intermediary  stock  has  a  length 
of  about  17  cm.,  2  cm.  of  which  projects  above  the  soil.  The  interme- 
diary stock  gives  off  superficial  roots  that  nourish  the  plant. 

Scheme  for  "  over-grafting  "  (after  Perold). 
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Niveau  du  sol — ground  level. 

A  —  American  vine  in  the  ground  (1  to  2  years). 

B  —  The  same,  cut  for  grafting. 

C  —  "  Over-grafted  "  vine. 

D  —  Scion  itself  already  grafted. 

E  —  Place  where  D  was  grafted  the  previous  year. 

"  Over-grafting  on  a  European  scion  succeeds  better  than  on  an  Ame- 
rican one  ;  it  should,  therefore,  be  used  in  preference  when  one  or  several 
rows  of  well-rooted  bat  unsuitable  varieties  are  to  be  replaced. 
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II.  —  M.  Blan chard  refers  to  the  system  of  "  over-grafting  "  des- 
cribed by  M.  Larue  and  shows  its  advantages  ;  by  means  of  it  poor 
yielding  plants  can  be  rapidly  replaced  by  better  ones,  the  value  of  a  vi- 
nifera  or  hybrid  stock  can  be  quickly  studied,  and  the  top  of  a  plant  which 
has  been  injured  by  storm  or  is  deformed  can  be  renewed. 

The  author  has  carried  out  "  over-grafting  "  at  Jas-de-Bouffan,  near 
Aix-eu-Provence.  In  the  vineyard  Chasselas  grapes  were  "  over-grafted  ' 
on  to  25  year-old  Jaquez  that  produced  next  to  nothing.  The  first  year, 
i.  e.,  the  same  year  as  that  of  grafting,  the  Chasselas  yielded  more  than 
the  Jaquez.  The  second  year  there  was  an  extraordinary  crop.  It  was 
the  case,  not  of  grafting  late,  but  of  "over-grafting",  for  Jaquez  (direct 
rer)  has  long  been  grafted  on  Jaquez  in  Provence,  and  it  is  still  grafted 
on  various  stocks. 

At  Jas-de-Bouffan,  crown-grafting  was  carried  out.  The  author  has 
also  employed  double  cleft-grafting;  on  some  occasions  single  cleft- 
grafting  is  necessary  ;  it  naturally  depends  on  the  size  and  vitality  of 
the  stock. 

The  author  recommends  over-grafting  in  the  Loire  region  to  save 
time  in  studying  direct  hybrid  bearers. 

Over-grafting  is  as  suitable  for  the  vine  as  it  is  for  other  fruit  trees. 
But  as  the  vine  is  one  of  the  most  plastic  of  trees,  the  operation  is  still 
more  easily  successful. 

472  -  Vine  Growing  on  the  Rich  Plains  of  the  Algerian  Shore.  —  vial*  (from  the 

work  by  M.  Bertrito),  in  the  Combles  rendu*  ties  Seances  de  V  Academic  d' Agriculture 
de   France,  Vol.  V,  No.  7,  pp.  206-209.     Paris,  Februarv  10,  iqio. 

M.  Vial  A  has  presented  to  the  "  Academie  "  one  of  the  most  impor- 
tant works  that  have  been  published  on  vine-growing  for  the  last  twenty 
years. 

M.  Bertrand,  the  author,  has  managed  one  of  the  finest  vineyards  in 
Algeria  for  47  years.  In  the  rich,  deep,  well-watered  soils  of  the  Algerian 
coast,  he  has  greatly  increased  the  distance  between  the  trees  in  the  rows 
and  that  from  row  to  row.  He  plants  only  1333  vines  per  hectare  (=  536 
per  acre),  with  a  space  of  6ft.  6  in.  to  8ft.  between  the  rows  and  a  distance 
of  9  ft.  oin.  from  tree  to  tree  in  the  row,  thus  making  it  possible  to  cultivate 
by  means  of  power-driven  implements.  The  vines  are  grown  regnlarly  on 
iron  wires. 

Having  foreseen  the  new  trend  in  the  consumption  of  wine,  instead 
of  producing  coloured,  wanes  of  high  alcohol  content,  he  has  aimed  at  pro- 
ducing a  relatively  light  wine,  by  the  exclusive  use  of  two  varieties:  "Cin- 
sanlt  "  and  "  Clairette  egreuense  "  ;  by  means  of  selection,  he  has  obtained 
from  these  vines  a  yield  of  150  hectolitres  per  hectare  (1336  gallons  per 
acre)  for  "  Cinsault  ",  which  gives  an  average  yield  of  40  to  50  hectoli- 
tres;  and  250  hectolitres  per  hectare  (2226  gallons  per  acre)  for  "Clairette 
egrenense  "  whichgives  an  average  yield  of  80  hectolitres. 

Having  replanted  with  American  vines,  he  was  the  first  in  Algeria 
to  use  (on   300  hectares)  hybrids  of  Betiandieri  and  especially  of  420-A. 
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With  the  latter,  by  using  cuttings  and  supplying  abundant  water,  almost 
as  many  took  as  with  ordinary  varieties  (65  %). 

M.  Bertrand  was  one  of  the  first  to  organise  Viticultural  Societies 
in  Algeria  ;  these  have  become  very  important  during  the  last  five  years : 
he  founded  one  society  that  now  owns  about  5  000  hectares  of  land,  1200 
of  which  are  planted  with  vines.  He  was  the  first  to  use  reinforced  con- 
crete vats,  the  smaller  ones  holding  800  hectolitres  and  one  holding  as 
much  as   3  000  hectolitres. 

473  -  The  Effects  of  Forest  Regeneration,  especially  of  Pines,  on  Soil  Nitrification, 
Researches  in  Sweden.  —  Hesselmvnn  H.,  in  the  Meddelanden  fidn  Statcns  Sko;s- 
torsoksanitalt,  Part  13-14,  1>P-  923-1076-  +  48  Figs.  -f»  Bibliography  of  51  publications. 
S+nckrin'm,  1017. 

In  the  greatly  discussed  problem  of  the  regeneration  of  forests,  the 
part  that  has  been  least  studied,  although  it  may  possibly  be  the  most  im- 
portant, is  that  of  the  physiology  of  regeneration  for  which  the  three  fac- 
tors of  climate,  provision  of  light  and  nature  of  the  soil  must  be  taken  in 
to  account. 

The  soil  should  be  considered  from  two  points  of  view :  1)  its  greater 
or  less  power  of  favouring  germination  ;  2)  its  capacity  for  supplying 
plants  with  the  nutritive  principles  they  need  during  the  first  years  of  their 
growth.  These  two  qualities  are  not  necessarily  found  united  in  the  same 
soil.  The  author  particularly  considers  the  second,  in  relation  to  normal 
forest -management,  and,  for  theoretical  and  practical  reasons  he  first 
deals  with  the   question  of  the  nitrogen  of  forest  soils  (1). 

Ivittle  or  even  no  nitrification  takes  places  in  the  mossy  soils  of 
the  Swedish  pine  forests ;  the  organic  nitrogen  does  not  pass  beyond 
the  ammoniacal  stage  even  in  the  most  productive  of  the  mixed  pine 
forests.  Clearings  that  admit  much  light  have  a  marked  influence  on 
the  transformation  of  the  nitrogen  ;  in  those  places  where  the  layer  of 
humus,  composed  of  moss  and  dead  needles,  is  rather  thin  and  loose, 
clearing  may  lead  to  the  nitrification  of  the  humic  nitrogen,  because 
it  produces  a  radical  change  in  the  bacterial  flora  of  the  layer  or  humus ; 
but  when  the  layer  is  compact  all  that  apparently  happens  is  a  more 
active  transformation  of  the  nitrogen  of  the  humus,  which  does  not  how- 
ever, reach  the  stage  of  nitrification. 

The  successive  changes  taking  place  in  the  layer  of  humus  can  be 
determined,  up  to  a  certain  point,  according  to  the  soil  flora  :  where 
the  soil  nitrogen  is  undergoing  nitrification  nitrophilous  plants  appear, 
such  as  the  raspberry  (Rubus  Idaeus),  rose-bay  {Epilobium  angustifolium), 
sandwort  [Armaria  trinervia),  Galeopsis  bifida,  Senecio  sylvaticus,  sheep- 
sorrel  (Rumex  Acetosella),  etc.  ;  where  the  layer  on  the  contrary,  is 
being  transformed  into  mould,  without  nitrification  of  the  humic  nitro- 
gen, the  characteristic  plant  of  clearings,  Air  a  flexuosa  (wavy  hair-grass), 
predominates. 


(1)  See  R.  June,  1918,  No.  624.  (Ed.) 
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A  careful  way  of  preparing  the  soil  consists  in  mixing  the  covering 
of  humus  with  the  mineral  soil,  and  if  dead  wood  and  twigs  are  buried  it 
favours  nitrification,  even  in  the  case  of  quite  compact  coverings.  Paring 
and  burning  has  the  same  effect. 

There  is  a  close  parallelism  between  the  nitrification  of  the  humic 
nitrogen  and  the  possibilities  of  regeneration.  Forests  where  even  ordinary 
thinning  brings  about  nitrification  are  regenerated  fairly  easily  ;  similarly 
road-side  slopes,  places  where  stumps  have  been  chopped  and  burnt, 
are  often  characterised  by  nitrification  of  the  humic  nitrogen  and  by  fine 
regeneration  ;  again,  fallen  trunks  and  twigs  favour  nitrification  and 
consequently  regeneration.  On  the  contrary,  however,  regeneration  is 
difficult  in  soils  of  compact  humus  where  there  is  no  nitrification.  Both 
from  the  results  of  experiments  and  from  direct  observation  of  nature,  it 
would  seem  that  the  young  Scotch  fir  (Pinus  sylvestris)  grows  more  vigo- 
rously in  soils  having  a  humus  layer  in  which  nitrification  takes  pkue 
than  in  the  opposite  case,  and  the  same  is  probably  true  for  the  spruce 
also.  In  spruce-forest  with  a  grassy  ground,  nitrification  usually  goes 
on  in  the  soil  and  increases  after  cutting,  which  may  sometimes  result 
in  an  under-growth  injurious  to  the  spruce  ;  these  trees,  it  is  true,  do 
not  favour  the  growth  of  vegetation  in  the  underwood  owing  to  their  ten- 
dency to  form  compact  little  groups,  but,  all  the  same,  it  is  often  important 
to  limit  the  vegetation  in  the  glades,  so  as  to  lessen  a  competition  that 
might  be  fatal  to  the  wild  trees. 

The  conclusion  is  that,  for  operations  relating  to  regeneration,  it  is 
necessary  to  be  guided  according  to  the  mode  of  transformation  of  the 
humic  nitrogen  in  forest  soils. 

474  -  The  Aleppo  Pine  {Pinus  Halepensis),  in  Tunis.  —  Bagnol,  in  the  Bulletin 
mensuel  du  Gouvernement  tunisien,  Year  XIII,  No.  105,  pp.  185-186.  Tunis,  January-Fe- 
bruary 1 010. 

The  Aleppo  pine  (Pinus  halepensis  Mill.),  known  in  French  as  the 
"  pin  d'Alep  "  or  "  pin  de  Jerusalem  ",  belongs  to  the  Mediterranean  re- 
gion ;  it  is  known  to  the  Aiabs  under  the  name  of  "  snouber  ". 

The  author  gives  the  botanical  characters  and  habitat  of  the  tree. 
It  is  widely  distributed  in  Tunis  ;  it  occurs  from  the  coast  line  up  to  the 
mountains  in  the  centre,  where  it  forms  vast  forests  together  with  the 
evergeen  oak,  juniper,  etc.  It  is  specially  abundant  in  the  Oulad  Avar. 
near  Haidra,  at  the  south  of  Thala,  Feriana  and  the  neighbourhood  of 
Gafsa.  It  prefers  calcareous,  warm,  dry  soils  ;  it  becomes  bushy  in  sell" 
that  are  too  arid,  but  if  the  soil  is  suitable  it  grows  rapidly. 

The  natives  obtain  "vegetable  tar,,  and  tanner's  bark  from  the  tret-  of 
which  they  also  use  the  seeds  and  wood. 

The  author  describes  the  native  method  for  preparing  tar,  which  is 
made  exclusively  from  the  Aleppo  pine.  The  tar  might  be  u>,vd  pharma- 
ceutically  ;  it  L  used  by  the  natives  in  the  preparation  of  leather  bottles, 
to  proteet  animals  against  mange  and  the  bites  of  flies  and  against  various 
diseases. 
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Two  other  kinds  of  tar  are  made  in  Tunis,  one  from  the  Phoenician 
juniper,  the  other  from  the  prickly  cedar  (Juniperus  oxycedrus)  ;  the  lat- 
ter is  considered  the  best  for  treating  parasitic  diseases. 

The  seeds  of  the  Aleppo  pine,  called  "  zgougou  "  are  sold  at  the  rate 
of  60  to  70  francs  per  100  kg.  for  making  nougat. 

After  extracting  the  tan,  the  wooden  poles  are  used  in  making  ter- 
races for  houses,  for  building  huts  and  for  stakes.  Old  trees  are  used  for 
making  ploughs,  pack-saddles  for  camels,  saddle-bows,  etc. 

Besides  its  importance  tor  replanting  dry  and  arid  calcareous  hills, 
this  pine  is  to  be  recommended  as  an  ornamental  tree  for  parks. 

475  -  The  Forest  Resources  Of  Morocco  (1).  —  Gardey  A.,  in  Colonies  et  Marine,  Year 
III,  Nc.  1,  pp.  33-40  +  6  Photographic  Plates  +  1  Map.  Pan's,  January  25,   1919. 

Morocco  is  endowed  with  important  forest  resources.  From  the 
technical  point  of  view,  the  plant  species  are  the  same  as  those  of  the  Al- 
gerian and  Tunisian  forests  :  —  cork-oak,  evergreen  oak,  Aleppo  pine, 
Thuja,  juniper.  But  many  species  found  in  Morocco  and  in  Portugal 
as  well,  are  lacking  in  Algeria,  thus  showing  the  clearly  Atlantic 
character  of  the  forest  flora  of  the  country.  Another  of  its  peculia- 
rities is  its  vegetative  power  ;  in  Morocco  growth  is  so  rapid  that  it 
sometimes  reaches  double  that  of  neighbouring  regions ;  for  this  reason  the 
forests  of  Morocco  have  resisted  the  devastations  that  they  have  too  often 
suffered  at  the  natives'  hands.  While  in  Europe  and  the  rest  of  North 
Africa  the  forests  are  distributed  more  or  less  evenly  over  the  surface, 
in  Morocco,  they  are  concentrated  in  large  masses  and  localised  in  four 
well-defined  zones  :  —  1)  zone  of  cork-oak  and  Thuja  :  2)  zone  of  cedar 
and  evergreen  oak  ;  3)  zone  of  the  Grand  Atlas  ;  4)  zone  of  the  argan 
tree  (2). 

I)  Zone  of  cork-oak  and  Thuja.  —  This  is  included  almost  entirely 
in  the  Rabat  region,  to  the  south  of  Oued  Sebu,  but  spreads,  however, 
into  the  north-eastern  part  of  Casablanca  ;  the  wooded  areas  are  from  2 
to  100  kilometres  from  the  coast.  It  includes  some  forests  covering  a 
total  area  of  250  000  hectares,  the  most  important  of  which  is  that  of  Ma- 
mora   (130000  hectares). 

In  most  of  these  forests  the  cork-oak  is  of  powerful  growth  :  a  tree 
usually  reaches  the  size  for  cork-gathering  (28  in.  in  circumference)  at 
about  25  years,  and  over  S  ft.  in  circumference  towards  55  to  60  years; 
this  rate  of  growth  is  double  that  observed  in  Algeria  for  the  same  tree. 

The  annual  yield  of  the  cork-oak  forests  of  Mamora  lias  been  estimated 
at  135  000  quintals  (about  12  277  tons) ;  the  other  forests  could  yield 
30  000  to  40  000  quintals  a  year  (2  946  to  3  928  tons.)  The  total  annual 
production  would  be  about  150  000  quintals  which,  at  30-35  francs  a  quin- 
tal, represent  a  gross  value  of  4  to  5  million  francs  (£  160  000  £  200  ooo), 
from  which  must  be  deducted  the  expenses  of  working.transport  and  1 


(1)  See  R.,  June,  1916,  No.  609  aivl  January,  1917,  No.  40.  {Ed.) 

(2)  =   Argania  Sideioxylon  Roem.  et  Schult.     Sec  K.,  1911,  Xo.  2713. 
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at  the  rate  of  6  to  7  francs  a  quintal,  a  sum  of  I  000  000  to  1  200  000  francs. 

The  total  area  of  the  Thuja  woods  is  about  50  000  hectares.  There 
is  an  active  native  trade  in  the  wood  of  this  tree,  which  is  used  in  cabinet- 
making  and  carpentry. 

The  stands  of  cork-oaks  and  Tujas  are  exploited  by  the  Forestry 
Service. 

2)  Zone  of  cedar  uud  evergreen  oak  (Middle  Atlas  zone).  —  This  is 
situated,  in  the  Middle  Alas,  to  the  south-east  of  the  Meknes  region,  and 
is  at  an  average  distance  from  the  sea  of  200  kilometres.  The  oak  forests 
usually  begin  at  an  altitude  of  3  757  ieeT--  The  cedars  only  begin  at  about 
4062  ft.,  and  grow  more  abimdantly  the  higher  they  go. 

In  the  Middle  Atlas  oak  forests  the  evergreen  oak  and  the  ,:<  zang  " 
oak  (Quercus  Mirbeckii)  are  present  in  the  proportion  ot  10  to  1.  The 
evergreen  oak  provides  heavy  wood  used  for  railway-sleepers  and  wheel- 
wright's work.  The  wood  of  Quercus  Mirbeckii  is  very  similar  to 
that  of  the  evergreen  oak  and  is  suited  for  the  same  uses-.  The 
cedars  give  a  resinous  wood  which  is  suitable  for  beams  and  planks. 
The  area  under  cedars  is  estimated  at  300  000  hectares.  The  rational 
exploitation  of  the  Middls  Atlas  forests  has  been  undertaken  by  the  Fo- 
rest Service  associated  with  the  native  wood  cutters  who  have  use  of  the 
forest  by  custom  and  who  will  form  the  staff  of  the  State  yards  directed 
by  the  staff  01  the  Waters  and  Forests  Service.  When  the  exploitation 
of  the  cedar  forests  on  a  large  scale  has  become  possible,  the  exportation 
to  France  may  reach  some  400  000  to  500  000  cu .  metres. 

The  Middle  Atlas  forests  also  include  important  stands  of  the 
Phoenician  juniper  which  could  well  replace  the  American  woods  for 
making  lead-pencils. 

3)  Grand  Atlas  zone.  —  This  zone  is  little  known.  There  are  consi- 
derable forests,  chiefly  consisting  of  evergreen  oaks,  Aleppo  pines,  Thujas 
and,  apparently,  cedars  in  the  north-east  part.  These  forests  are  work- 
ed intensively  by  the  natives,  but  it  will  be  long  before  it  is  possible 
to  work  them  methodically. 

4)  Zone  of  the  argan  tree.  —  This  occupies  the  shore  of  the  re- 
gions oi  Mogador  and  Agadir,  going  up  a  fair  distance  in  theSonss 
valley,  on  the  spurs  of  the  Grand  Atlas  and  Anti-Atlas:  these  forests 
are  from  o  to  150  kilometies  distant  from  the  sea  and  they  are 
scattered  in  such  a  way  that  the  area  the)'-  cover  cannot  be  estimated 
exactly;  it  is  reckoned  at  about  300000  hectares.  At  present  these  fo- 
rests, winch  prosper  on  very  poor  calcareous  soils,  provide  a  livelihood 
for  the  Cheuls  as  the  oil  produced  by  the  argan  tree  is  an  important 
part  of  their  food.  In  the  future  these  forests  would  become  a  consider- 
able source  of  income  for  the  protectorate,  if  the  argan  oil  could  be 
extracted  commercially. 

Argan  wood  is  heavy,  compact  and  very  hard;  it  could  only  be 
used  commercially  for  its  resistant  qualities,  but  it  makes  excellent  fire- 
wood and  a  great  deal  is  exported  to  Tangiers  and  Casabl  mca  already  for 
that  purpose. 
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The  argan  zone  is  also  rich  in  Thuja,  used  in  native  cabinet-making 
at  Mogador  and  which  produces,  by  exudation,  the  gum  sandarac  used 
pharmaceutically  as  well  as  in  preparing  varnish. 

476  -  Borneo  Forestry  (Borneo  Timber).  —  The  British  North  Borneo  Herald,Vol.  xxxvi, 
No.  20,  p.  191.    Jesselton,  1918. 

Recent  explorations  by  the  Forest  Department  of  British  North  Bor- 
neo have  revealed  the  fact  that  the  hitherto  little  known  forest  area  carries 
heavy  stands  of  excellent  timber  so  located  as  to  be  easy  of  access  from  the 
sea  and  in  all  respects  suitable  for  modern  steam  methods  of  logging.  The 
area  of  British  North  Borneo  is  31  000  square  miles,  of  which  certainly  go 
per  cent,  is  forested.  The  character  of  the  forests  of  the  interior  is  as  yet 
unknown,  but  tracts  carrying  billions  of  feet  of  merchantable  timber  can 
be  located  within  20  miles  of  the  sea.  The  forests  of  the  north  and  east 
coasts  carry  the  most  valuable  stands  of  timber.  Rowland  forests  close  to 
the  banks  of  tidal  rivers  do  not  as  a  rule  carry  as  heavy  stands  as  are  found 
farther  inland  on  rising  land,  where  the  drainage  is  better.  The  finest 
forests  are  found  on  the  mountain  slopes  and  on  rolling  land  between 
the  central  mountain  ranges  and  the  sea.  As  the  high  mountains  are  for 
the  most  part  not  close  to  the  sea,  there  is  an  extensive  forest  of  good 
density  following  the  coast  fine  for  150  miles  in  the  south-eastern  part  of 
British  North  Borneo,  and  there  are  indications  that  a  similar  forest  belt 
exists  along   the  north-eastern  coast. 

The  export  trade  in  Borneo  timber  reached  its  maximum  in  1913,  when 
1  565  989  cubic  feet  of  logs  and  162  150  cubic  feet  of  sawn  timber  were  ex- 
ported, valued  locally  at  £  98  900.  Since  1913  the  export  trade  has 
fallen  off,  owing  largely  to  lack  of  tonnage,  but  there  is  every  prospect  of 
decided  increase  in  the  exports. 

In  the  past  over  90  per  cent,  of  all  shipments  have  gone  to  Hongkong 
and  62  per  cent,  of  shipments  of  sawn  timber  have  gone  to  either  Singapore 
or  London.  Borneo  timber  practically  dominates  the  Hongkong  market, 
and,  as  Hongkong  has  been  able  to  absorb  the  greater  part  of  the  output, 
there  has  been  little  attempt  to  place  the  timber  elsewhere. 

In  spite  of  the  fact  that  logging  operations  have  been  carried  on  for 
35  years  a  relatively  small  portion  of  the  timber  lands  has  been  cut  over. 
Practically  the  same  primitive  methods  are  in  use  to-day  as  when  the  busi- 
ness started,  except  that  in  a  few  places  light  16  lb.  rails  have  replaced 
forest  tracks  for  hauling  timber  from  the  stump  to  the  waterway.  Ani- 
mal or  steam  logging  does  not  exist  in  Borneo,  though  the  density  of  the 
stand  and  the  topography  warrant  steam  methods.  The  timber  is  bucked 
at  the  stump  into  lengths  of  16  to  30  ft.  and  about  70  per  cent,  of  the  logs 
are  also  roughly  squared. 

As  a  rule,  an  area  is  abandoned  when  the  timber  within  two  or  three 
miles  of  the  river  has  been  cut ;  it  is  generally  loaded  off  directly  into  the 
water,  bound  into  rafts  of  four  to  six  logs,  and  floated  and  poled  with  tin- 
outgoing  tide  to  lighters  farther  down  the  river.  As  about  50  per  cent,  ol 
Borneo  timber  sinks  when  freshly  cut,  it  is  necessary  to  provide  floaters  for 
the  heavier  species. 
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When  it  is  possible  to  log  upwards  of  i  500  000  cubic  feet  of  timber  per 
year  at  a  very  considerable  profit  and  without  the  aid  of  modern  equip- 
ment, the  timber  produced  must  be  of  high  quality.  In  the  order  of  their 
importance  in  the  quantity  produced  the  woods  that  make  up  go  per  cent 
of  the  exports  are  seiiah  or  serayah  or  Borneo  cedar  (1),  billian  or  Borneo 
ironwood  (2)  kapor  or  Borneo  camphor,  (3)  kruin,  and  selangan  batu.  Se- 
rayah is  the  equivalent  of  the  Philippine  lacan ;  it  is  a  moderately  hard, 
easily  worked  wood,  the  lower  grades  of  which  are  suitable  for  ordinary 
construction  work,  while  the  better  coloured  and  finished  grades  are 
extensively  used  for  first  class  furniture  and  as  a  substitute  for  mahogany. 

LIVE  STOCK  AND  BREEDING. 

477  -  "Mio-mio",  "Nio"  or  "Romerillo"  (Bacchar/s  coridifolia),  a  Plant 
Poisonous  to  Stock  in  the  Argentine.  —  Flores  c.  and  houssay,  b.  a.,  in  the 
Anales  de  la  Sociedad  rural  Argentina,  Vol.  I/I  J,  No.  2,  pp.  77-79.  Buenos  Ayres, 
February,  iqi8 

Baccharis  coridifolia  (fam.  Compositae)  has  often  been  reported  as 
poisonous  to  stock  and  studied  from  this  point  of  view  with  discordant 
results.  The  authors  have  reopened  the  question  by  undertaking 
researches  at  the  "  Institute  bacteriologico  del  Departamento  Nacional 
de  Higiene  "  and  the  "  Laboratorio  de  Fisiologia  de  la  Facultad  de 
Agronomia  y  Veterinaria  "  of  Buenos  Ayres,  and  they  have  shown  that 
the  plant  is  really  poisonous.  The  stock  in  the  zone  where  it  grows  wild 
refuse  it ;  on  the  contrary,  however,  stock  from  pastures  where  the  plant 
does  not  exist  (especially  sheep  and  cattle)  eat  it  and  die  in  large  numbers. 
So  that  animals  that  do  not  know  the  plant  may  learn  to  refuse  it,  they 
are  placed  in  yards  and  exposed  to  thick  smoke  from  the  plant,  or  the  plant 
is  rubbed  on  their  gums  ;  stockmen  say  that  these  methods  are  successful. 

The  general  symptoms  are  those  of  poisoning  with  predominant 
nervous  symptoms  and  toxic  vaso-motor,  secretory  and  motor  disturbances 
of  the  digestive  apparatus.  The  toxic  doses,  in  grams  of  dry  matter  are : — 
by  the  mouth :  cows,  500 ;  horses,  150 ;  sheep,  95  ;  goats,  100  -  by  injection  : 
intravenous:  dogs,  3;  rabbits,  1;  pigeons,  0.3;  frogs,  0.5  —  hypodermic 
(injection  of  a  sterilised  decoction)  :  horses,  50  ;  dogs,  4;  rabbits,  1  ;  gui- 
neapigs,  0.5;  white  mice,  0,5  -  -  intramuscular:  dogs,  .\  ;  pigeons,  0,3  — 
peritoneal :  dogs,  4. 

Curative  treatment  gives  no  results,  as  when  the  symptoms  appi 
the   poi  onin     is  already  deep-seated.     In  any  case,  purging  is  advised. 

478  -  Study  on  the  Diflusibility  of  the  Virus  of  Rabies.  —  Rkmlixgi.r  p.,  in  the  Anm 

de  I'Institut  Paiteur,  Vol.  XXXIII,  No.  t,  pp.  28-52  +  3  Tables  +•  Plates.     Paris 
January,  1919. 

The  author  has  studied  the  diflusibility  of  the  virus  of   rabies   outside 

the  organism  and  in  the  organism  itself.  Brains  of   guinea-pigs  that  had 


(1)  Prob  iblj  .  1 1  >i]>UT.  <■).  (/•"</.) 

(2)  1  pylon  Zwageri  T,  and  B.   (I,. mi  ceae).   [Id.) 

(3)  Dryobalanops  aromatii  1  Gerl    (Dlpterocarpaceae).  {Id  ) 
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been  killed  by  fixed  virus  or  virus  from  the  street  are  washed,  then  placed  in 
sterile  Locke's  solution  or  in  physiological  salt  solution.  After  a  few 
days  the  liquid,  filtered  through  a  Chardin  paper,  is  inoculated  unofer 
the  skin  of  the  stomach  or  in  the  neck  muscles  of  the  rabbit  or  guinea-pig: 
a  certain  percentage  of  animals  die  from  rabies.  But  as  the  brains  pu- 
trefy rapidly  in  Locke's  solution  or  physiological  salt  solution,  it  might 
be  supposed  that  the  putrefaction  causes  the  nervous  substance  to  disin- 
tegrate, owing  to  which  it  would  pass  into  the  liquid,  carrying  the  virus 
with  it.  This  is  why,  in  his  researches,  the  author  avoided  putrefaction 
by  immersing  the  brains  in  glycerine,  which  has  distinctly  preservative 
properties  as  regards  the  virus  of  rabies  (Roux)  and  found  that  the  virus 
diffuses  more  frequently  in  glycerine  than  in  artificial  serum  or  Locke's 
solution.  Consideiing  these  results,  the  author  asked  himself  whether 
owing  to  the  diffusion  of  the  virus  in  glycerine,  it  might  be  possible  to 
make  it  pass  from  a  rabid  to  a  healthy  brain.  The  experiments  in  this 
direction  gave  positive  results  in  about  %  of  the  cases.  Darkness  is  by 
no  means  necessary  and  the  diffusion  takes  place  round  the  brain  of  the 
dog  just  as  well  as  round  that  of  the  rabbit  or  guinea-pig.  A  similar  pas- 
sage is  observed  with  the  brain  of  an  animal  refractory  to  rabies,  such 
as  the  fowl  or  tortoise.  The  author's  conclusion  is  that  the  passage  of 
the  virus  to  a  healthy  brain  is  not  a  culture,  but  a  simple  diffusion,  since 
the  virus  of  rabies  can  diffuse  in  the  water  or  glycerine  containing  an  in- 
fected brain  and  impregnate  a  fresh  brain  or  even  a  kidney  or  liver  im- 
mersed in  the  same  liquid. 

Can  an  analogous  phenomenon  of  diffusion  occur  in  the  organism  ? 
The  reply  to  this  question,  based  on  experiments  that  have  been  previously 
reported  (1),  is  that  the  diffusion  of  the  virus  of  rabies  in  the  organism 
is  exceptional :  in  short,  diffusion  in  vivo  is  much  less  frequent  than  that 
in  vitro. 

The  property  of  diffusing  in  vitro  in  certain  liquids  and  in  certain  or- 
gans leads  the  author  to  suggest  theories,  of  the  hazardous  nature 
of  which  he  is  well  aware,  on  the  ever  controversial  question  of  the 
true  nature   of  the   virus   of  rabies. 

This  virus  possesses  a  group  of  properties  whose  presence  together 
is  paradoxical:  at  the  same  time  filtrable,  diffusible  and  capable  of  re- 
producing itself,  it  should  apparently  be  considered  as  intermedial}-  be- 
tween the  visible  micro-organisms  that  are  at  the  lower  limits  of  the  plant 
world  and  the  diastases,  colloidal  substances  that  it  may  not  be  wrong 
to  place  at  the  upper  limits  of  unorganised  bodies.  There  is  a  tempta- 
tion to  suggest  the  hypothesis  that  the  fact  of  forcing  the  virus  to  pass 
through  the  pores  of  a  very  fine  porcelain  filter  suffices  to  produce  such  a 
modification  in  its  constitution  as,  without  affecting  its  other  properties, 
causes  it  to' lose  that  of  reproducing  the  disease, transforming  the  tiny, 
ultra  microscopic  organism  that  produces  rabies  into  a  colloid  and  thus 
effecting,  in  a  way,  the  passage  between  two  worlds.  The  rabic  toxin   uoidd 


(1)  See  A'.,     Oct.,  1918,  NTo.    11.:. 
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thus  be  a  sort  of  allotropic  state  of  the  organism.  The  author  states  that 
this  is,  apparently,  applicable  to  other  so-called  "  invisible  "or  "  ultra- 
microscopic  "  organisms  and  "  filtrable  viruses";  and  if  it  were  shown 
that  these  can  also  diffuse  in  vitro  in  liquids  and  organs,  the}-  might  be 
considered  as  effecting  the  passage  between  bacteria  and  diastases. 

479  -  Rats  as  Agents  in  Transmitting  Ringworm  to  the  Horse.  —  kok  d.  j.,  to 

schriit  voor  Diergeneeskunde,  Vol.  46,  No.  2,  pp.  37-39  +  2  Figs.   The  Hague,  January 

I 'HO. 

The  author  saw  two  horses  affected  with  ring-worm  (Trichophyton 
tonsurans)  in  a  riding-school  ;  the  ringworm  was  localised  in  the  carpal 
region,  on  the  head  and  on  the  inner  side  of  the  thigh.  The  school 
had  recently  been  invaded  by  rats,  some  of  which  the  author  examined 
to  find  if  they  could  transmit  the  parasite.  On  macroscopical  examina- 
tion a  rat  was  found  to  have  whitish  patches  and  scales  on  the  back  and 
sides,  with  scabs  round  the  ears ;  microscopical  examination  of  the  skin 
and  hair  showed  that  Trichophyton  was  present. 

The  author  thinks  that  here  an  etiological  relationship  between  the 
infection  of  the  rat  and  that  of  the  horse  must  be  admitted,  especially 
as  all  the  horses  provided  with  blankets  showed  the  disease  only  on  the 
limbs  and  bead.  He  has  recorded  this  fact  while  waiting  until  an  arti- 
ficial infection  of  the  rat  or  horse  by  a  Trichophyton  confirms  his  hypo- 
thesis. 

1  o  -  Pratical  Contribution  to  the  Therapeutics  of  Epizootic  Lymphangitis  in  the 

HorSB  (1).  —  RUGGERINI  G.,  in  La  Clinica  velerinarii,  Nos.   1-3,  pp.  1-10  and  G9-83, 
Milan,  January  15,  31  and  February  15,  igiQ. 

Amongst  the  diseases  which,  during  the  war,  have  been  very  widely 
diffused  among  horses,  the  second  place,  after  mange,  belongs  to  epizootic 
lymphangitis  in  the  Italian  as  well  as  the  other  allied  armies.  The  disease 
has  only  recently  been  found  to  be  of  parasitic  origin,  but  its  contagious 
nature  has  been  long  known. 

The  author  briefly  describes  the  various  methods  of  treatment  used 
up  to  the  present  (surgical,  chemical,  chemico-surgical),  then  deals  with 
those  applied  by  him  to  315  horses,  180  mules  and  17  donkeys  at  the  Army 
Veterinary  Hospital  at  Verona.  From  the  results  obtained  the  following 
conclusions  have  been  drawn: — 

Among  all  the  methods  of  treatment  suggested  for  epizootic  lymphan- 
gitis, that  which  so  far  seems  most  preferable  consists  in  combining  sur- 
gical treatment  of  the  lesions  with  careful  antiseptic  treatment.  Even 
eases  considered  incurable,  i.  e.  forms  of  farcy  with  congestion,  are  curable 
if  the  tumours  seated  in  the  glandular  masses  in  a  relation  <>!  dependence 
v.  ith  the  primitive  1<  icalis  1 1  i<  >ns  are  removed.  Then'  is  no  need  to  dest  r<  >\ 
one  by  one  all  the  nodules  present  in  the  regions  peripheral  to  jthe  swollen 
glands  ;  the  extirpation  of  the  glandular  tumours  diminishes  the  swelling 


(1)  S  R  ,  June,  mi  7,  No.  561  ;  A'.,  A..,'.  19:  7  No.  73  1  ;  A"  ,  P<  b  .  [9]  B,  Nos.  177 

and  17S;  R.,  March,  1918  Nor.    |io  and    311;    A.    Sept.,  1918,  No.  looa*  R.  Dee.,  19181 
No.   1  ;;-i  ;  R.  Jan.,   [9]  9,   No.   ;  6    [Ed  1 
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of  the  hard  nodules  and  prevents  the  formation  ■  of  new  ones.  At  the 
same  time  the  treatment  improves  the  progress  of  the  wounds  already- 
present  or  derived  from  abcesses,  that  are  opened  after  extirpating  the 
tumefied  glands  ;  even  the  diffused  congestions  begin  to  be  absorbed  after 
the  operation,  while  the  other  lesions  improve  and  heal. 

The  extirpation  of  lymphatic  glands  affected  with  slow  inflamma- 
tion by  cryptococcal  infiltration  is  fairly  easy  and  not  dangerous. 

Internal,  or  general,  curative  treatment  is  useful  as  a  reconstituent 
and  general  tonic. 

Animals  suffering  from  impaired  nutrition  should  be  given  rich  iooil 
associated  with  iodine-arsenical  and  iron  treatment. 

481  -  Anthelmintic  Treatment  of  Intestinal  Strongylosis  of  the  Horse.  —  hall  m. 

C,  Wilson  R.  H.,  and  WiGdorM.,  in  the  Journal  of  the  American  Veterinary  Medical 
Association,  Vol.  IylV,  N.  S.  Vol.  VII,  No.  1,  pp.  47-55  +  Bibliography  of  S  Publica- 
tions.    Baton-Rouge       L,a.,  October,  iqi8. 

Experiments  carried  out  in  the  biological  research  laboratories  of  Messrs. 
Parke,  Davis  and  Co.,  at  Detroit,  Michigan,  showed  that,  contrary  to 
the  accepted  theory,  it  is  not  very  difficult  to  eliminate  Strongylus  from 
the  large  intestine  of  the  horse.  The  most  suitable  remedy  is  Chenopodium 
oil  (1),  which  ejects  95  to  100  %  of  the  Strongylus  if  administered  to  horses 
which  have  fasted  for  36  hours.  The  dose  should  be  16  to  18  cc.  given 
in  one  or  more  times,  and  accompanied  or  followed  1  to  2  hours  later  by 
900  to  1000  cc.  of  linseed  oil.  The  small  worms .  (Cylicostomum)  are  more 
easily  ejected  than  the  large  ones  (Strongylus),  probably  because  the  se- 
cond attack  the  mucous  membrane  which  the  first  do  not.  Essence 
of  turpentine  was  the  second  best  of  the  remedies  tried.  Copper  sulphate 
and  emetics  were  of  little  use. 

482  -  Nervous  Symptoms  'and  the  Persistence  of  Trypanosomes  in  the  Cerebro- 
spinal Fluid  of  Mules  Suffering  from  "  Nagana"  in  East  Africa.  —  degreef  g., 

in  the  Bulletin  de  la  SocieU    de  Pathologic  Exci! que,  T.  XII,  No.  1,  pp.    17,21.   Paris, 
January,  I919. 

The  author  describes  his  observations  on  mules  suffering  from  "na- 
gana "  (a  disease  caused  by  Trypanosoma  Brucei  var.  ugandae)  which  he 
made  during  the  course  of  military  operations  in  German  East  Africa. 

The  observations  show  : —  1)  the  disappearance  of  the  parasites  from 
the  blood  and  their  persistence  in  the  cerebro-spinal  fluid  during  trypa- 
nocidal treatment ;  2)  the  existence  of  symptoms  of  manifest  cerebral  ex- 
citement in  one  of  the  animals  treated. 

The  first  fact  can  be  compared  with  what  takes  place  in  a  man,  in- 
fected with  gambiense  virus  and  arrived  at  the  second  period  of  the  disease. 
Treatment  only  rarely  succeeds  in  causing  the  parasites  to  disappear  from 
the  cerebro-spinal  fluid. 

The  second  fact  shows  that  if ,  by  suitable  treatment,  the  duration  of 
the  evolution  of  the  disease  in  mules  infected  with  Trypanosoma  Brucei 
var.  ugandae  is  prolonged,  in  certain  animals,  apart  from  the  exaggeration 


(1)  See  also  R.  Oct.,  1918,  No.  1128.  (Ed.) 
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of  the  symptoms  resulting  from  nervous  medullary  lesions,   signs  of  try- 
panosomic  meningism  may  be  seen  to  come  on. 

483  -  On  the  Receptivity  to  Anti-Plague  Vaccination  of  Calves  born  of  Mothers 
Immune  to  Cattle  Plague;  Experiments  on  Anti  Plague  Serotherapy  (Kolle  and 
Turner  Method)  made  in  Italian  Somaliland  on  Calves  before  and  atter  Wean- 
ing. —  CroverI  P.,  i>:  the  Bulletin  de  la  Societi'  de  Pathologic  Exolique,  Year  XII,  No.  2, 
pp.  65-71.   Paris,  February,  iqiq. 

Researches  carried  out  at  the  Serotherapic  Institute  of  Italian  So- 
maliland. 

According  to  the  theory  of  immunity  (1),  vaccination,  that  is,  the 
introduction  of  attenuated  antigens  into  the  organism  so  as  to  produce 
active  immunity  by  developing  a  benign  disease,  has  no  result  when  the 
antigen  inoculated  cannot  fix  itself  on  cellular  elements  capable  of  fixing 
it  with  their  receptors,  because  the  antigen  has  previously  come  into  con- 
tact in  the  circulation  with  antibodies  (free  receptors)  that  can  fix  and 
destroy  it.  In  other  words,  vaccination  brings  about  no  reaction  when 
the  vaccine  is  inoculated  into  an  organism  immunised!  either  actively  or 
passively. 

Taking  the  standpoint  of  anti-plague  serotherapy,  it  must  be  admitted 
that  •  calves  born  of  mothers  actively  immunised  against  cattle  plague, 
owing  to  a  previously  contracted  infection  or  to  vaccination,  cannot 
react  to  vaccination. 

According  to  the  observations  of  numerous  authors,  it  is  evident  that 
in  the  organism  of  calves  born  of  mothers  actively  immunised  against 
plague,  there  is  such  an  accumulation  of  antiplague  antibodies  as  suffices 
to  render  them  passively  immune.  This  state  of  immunisation,  which 
may  disappear  rapidly  with  the  growth  and  increase  in  weight  of  the  ani- 
mal owing  to  the  transformation  of  the  antibodies  present  at  the  moment 
of  birth,  is  maintained  by  the  accumulation  of  new  antibodies  administer- 
ed to  the  young  animals  in  the  mother's  milk.  The  natives  know 
that,  when  the  "  furux  "  (native  name  of  cattle  plague)  is  raging,  calves 
fed  by  an  immunised  mother  ("  guruc  ")  are  not  attacked  ;  this  passive 
immunity  disappears  when,  after  weaning,  the  anti-plague  antibodies  are 
no  longer  introduced  into  the  body  of  the  young  animal  and  as  those  in- 
troduced during  suckling  are  gradually  destroyed. 

In  the  very  young  organism,  the  intestinal  mucosa  is  very  permeable 
to  antigens  and  antibodies,  but  afterwards,  during  growth,  as  the  adult 
structure  is  approached,  the  permeability  gradually  diminishes  and  anally 
disappears;  this  is  why  the  immunity  is  gradually  lost.  Again,  while 
the  quantity  of  anti-plague  antibodies  administered  to  the  calf  by  the 
mother  remains  constant  at  first,  afterwards  diminishing  (at  the  time  of 
mixed  feeding  :  suckling  and  pasturage),  the  weight  of  the  calf  increases 
continuously,  so  that  there  comes  a  time  when  the  quantity  of  antibodies 
circulating  in  the  blood  docs  not  suffice  to  protect  the  young  animal  which 
then  becomes  receptive  to  the  disease. 

(1)  For  Ehrlich's  theory  of  immunity  sec  note  toabstract  N.<>.  56.0!  /-.'.January,  1 
{Ed.) 
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It  remained  to  be  ascertained  up  to  what  age  the  calves  are  immun- 
ised by  the  antibodies  that  have  accumulated  in  their  organism,  i.  e.  at 
what  age  should  they  be  vaccinated.  To  find  this  out  the  author  carried 
out  a  series  of  experiments  at  the  Merca  Serotherapic  Institute,  the 
results  of  which,  corroborated  by  thousands  of  observations  made  during 
vaccination   campaigns,   have  led  to   the   following  conclusions  : — 

i)  The  milk  of  a  mother  actively  immunised  against  cattle  plague 
and  given  to  the  calf  naturally  by  suckling,  confers  on  it  a  state  of  passive 
immunity  which,  under  normal  conditions,  still  persists  when  the  animal 
is  on  the  way  to  be  completely  weaned. 

2)  Calves  fed  artificially,  sooner  or  later  leading  to  the  use  of  milk 
substitutes,  are  receptive  to  anti-plague  vaccination. 

3)  The  passive  immunity  conferred  on  the  calf  by  natural  suckling 
still  persists  after  complete  weaning  for  a  period  not  exceeding  three 
months. 

4)  Between  the  period  during  which  the  calf  is  absolutely  immunised 
and  that  during  which  it  can  react  'to  vaccination  by  showing  the  classic 
reaction  symptoms  of  adults,  there  is  an  interval  during  which  the  calf  is 
receptive,  but  the  presence  of  some  antibodies  still  circulating  in  the 
blood  renders  the  reaction  very  weak  and  often  difficult  to  detect  (slight 
and  passing  rise  of  temperature,  sometimes  accompanied  by  slight  water- 
ing at  the  eyes). 

The  Somaliland  natives  usually  leave  all  the  mother's  milk  to  the  calf 
for  the  first  two  months  ;  in  the  third  month,  one  half  is  taken  away  and 
in  the  fourth  month,  the  calf  is  completely  weaned.  The  calves  should, 
then,  never  be  vaccinated  before  5  months,  if  they  are  vaccinated  at  7 
months,  they  will  be  surer  to  react ;  they  can  be  vaccinated  between  5 
and  7  months,  but  if,  in  the  15  days  following  vaccination,  the  symptoms 
of  the  reaction  (prostration,  loss  of  appetite,  watering  at  the  eyes)  arc 
not  plainly  manifest  the  vaccination  must  be  repeated  when  the  7  months 
have  passed. 

484  -  Dromedary  Mange.  —  SERGENTE.,andI,HERiTiER  A.,  in  the  Bulletin  de  la  Society  de 
Pathologic  Exotique,  Vol.  XII,  No.  2,  pp.  94-99  +  5  Figs.     Paris,  February  12,    1919. 

Mange  ("djreb"  in  Arab),  is,  after  "dadab"  (trypanosomiasis  trans- 
mitted by  gad-flies),  the  worst  disease  affecting  the  dromedary  in  North 
Africa.  The  authors  are  the  first,  they  think,  to  describe  the  mite  caus- 
ing camel  mange  (Sarcoptes  scabiei  var.  cameli). 

The  natural  course  of  the  disease  in  animals  left  without  treatment 
was  :—  for  a  few  weeks,  slow  progress,  the  disease  remaining  mild  ; 
then  a  sudden  invasion  of  the  entire  body,  this  generalisation  of  the  cu- 
taneous infection  usually  ending,  after  2  or  3  months,  by  the  death  of 
the  animal. 

Local  lesions : —  no  furrows ;  scaly  scabs  ;  hair  falls  oil ;  the  skin  wrink- 
les, thickens  and  cracks  ;  the  mite  attacks  the  parts  with  the  most  tender 
skin  ;  parts  most  attacked  are  lips,  junction  of  legs  to  body,  groin  ;  the  part 
least  attacked  is  the  rump. 
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General  symptoms  :—  itching  (violent  scratching  causing  wounds)  ; 
emaciation  becoming  extreme  (normal  appetite  is  long  maintained)  ; 
<  edemata  on  the  limbs  before  death  ;  cachexy. 

Dromedary  mange  is  a  serious  disease  which  ends  in  consumption  and 
death  if  treatment  is  not  given. 

Treatment.  —  The  authors  have  tried  such  treatment  used  for  horse 
mange  as  could  be  applied  under  Algerian  conditions  to  dromedary 
mange,  such  as  grooming  with  couch-grass  brushes  and  warm  soapy  water, 
application  of  potash  soap  for  20  minutes,  washing  with  warm  water 
followed  by  friction  with  a  couch-grass  brush  and  warm  cresylated  water 
(choose  a  fine  day,  mild  and  with  sun,  without  wind,  make  the  animals 
walk  after  treatment  and  give  them  extra  bran).  The  animals  suffered 
greatly  from  the  treatment  and  all  died  a  few  days  after ;  a  post  mortem 
examination  showed  them  all  to  suffer  from  pulmonary  congestion  and 
pericardiac  effusion. 

The  dromedary  is  an  animal  extremely  sensitive  to  wetting  ;  its  (rec- 
tal) temperature  goes  down  as  soon  as  it  is  wet  ;  therefore  treatment  re- 
quiring prolonged  wTashing  should  be  avoided.  Whilst  awaiting  the  re- 
sults of  further  experiments,  the  best  treatment  seems  to  be  the  applica- 
tion of  tar  prepared  by  the  natives  from  Juniperns  phoenicea  and  Thuja 
articulate.  This  treatment  is  very  good,  provided  it  is  applied  early, 
completely  and  repeatedly. 

Dromedary  mange  in  man.  —  Dromedary  mange  is  very  easily  trans- 
mitted to  man  and  may  cause  serious  trouble  in  subjects  with  little  resis- 
tance. The  infection  lasts  from  15  days  to  several  months.  Treatment  — 
soaping,  friction,  Hei.mERICH  pomade,  Peruvian  balsam,  Moorish  baths, 
sulphur  baths  ;  these  treatments  were  not  successful  with  men  exposed 
to  mass  infection. 

485  -  The  Acid-Base  Balance  in  Animal  Nutrition;  The  Effect  of  Certain  Organic 
and  Mineral  Acids  on  the  Growth,  Well  Being  and  Reproduction  of  Swine.  — 

Eamb,  A.  R.  ami  Evvard,  J.  M.,  in  the  Journal  of  Biological  Chemistry,  Vol.  XXXVII, 
No.  2,  pp.  317-328  +  4  Tab'es.     Baltimore,  February,  ioia. 
Tin-  best  way  to  determine  whether  it  is  necessary   to   have   equili- 
brium between  the  acids  and  bases  supplied  by  a  ration  is  to   study  the 
■Is  <>!'  a  ration  satisfactory  from  all  points  of  view  but  having  a  marked 
excess  of  acid  elements  from  a  point  of  view  of  the  growth,  well-being, 
and  reproduction  of  the  animals.     Pigs  were  chosen  for  the  experiment 
because  of   their  great  growing  capacity  which  enables  them  to  quadruple 
their  weight  in  a  few  months.     Moreover,  pigs  are  usually  fed  on  cereals 
which  always  contain  acid  ash,  and  it  is  interesting   from    a  practical 
Standpoint  to  know  whether  it  is  necessary  to  balance  their  rations  with 
basic  elements.  > 

Four  lots  of  two  pigs  each  were  given  equal  quantities  of  a  good  ba- 
1  ration.  In  addition  lots  1,2  and  3  received  during  150  days,   sulphuric 
I,  I  ietic  acid,  and  acetic  acid  respectively  at  the  rate  of  500  cc.  per 
1!  daily.     The  control  lot  4  received  no  acid. 
In  lots  1,2,  and    ;  growth  was  almost   as  rapid    as  in  the  control  lot, 
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and  all  the  animals  were  in  the  same  good  condition.  The  organic  acids 
had  apparently  been  completely  oxidised  in  the  organism  and  the  sul- 
phuric acid  was  neutralised  without  producing  any  ill  effects. 

The  animals  in  Bot  I  continued  to  receive  sulphuric  acid  for  several 
months  in  order  to  observe  its  effects  on  reproduction.  The  young  pigs 
generally  died  after  a  few  days,  mostly  as  a  result  of  accidents  or  for  rea- 
sons unconnected  with  the  feeding  of  the  mother.  Although  these  tests 
were  not  very  conclusive,  they  showed  that  a  very  acid  ration  does  not 
influence  the  embryonic  development  of  the  offspring.  An  examina- 
tion of  the  milk  of  one  of  the  sows  showed  it  to  have  a  neutral  reaction  and 
to  be  normal  in  appearance  and  smell ;  it  contained  a  few  traces  of  sul- 
phates, and  the  serum  contained  calcium.  The  urine  of  this  sow  showed 
no  traces  of  glycosuria  or  albuminuria. 

The  basal  ration,  though  not  exceptional,  was  good  from  all  points 
of  view,  and  contained  an  abundance  of  protein  and  minerals ;  had  it  been 
deficient  the  results  might  have  been  different  from  those  actually  obtained. 
It  may,  nevertheless,  be  concluded  that,  if  all  the  necessary  elements 
are  present  in  the  ration  under  satisfactory  conditions,  it  is  not  necessary 
to  balance  the  ration  from  a  basic  or  acid  point  of  view  in  feeding  pigs. 

486  -  Net  Energy  Values  of  Alfalfa  Hay  and  of  Starch.  —  armsby  h.  p.  and  fries, 

J.  A.,  inT:he  Journal  of  Agricultural  Research,  Vol.  XV,  No.  5,  pp.  269-286.     Washing- 
ton, November  4,  1918. 

The  investigations  described  were  undertaken  by  the  Bureau  of  Ani- 
mal Industry  of  the  U.S.  Department  of  Agriculture  in  collaboration  with 
the  Institute  of  Animal  Nutrition  of  the  Pennsylvania  State  College  with 
the  principal  aim  of  determining  the  net  energy  value  of  starch  as  repre- 
senting the  carbohydrates.  Alfalfa  hay  was  used  as  roughage,  chiefly 
to  have  a  mixed  ration  not  relatively  poor  in  protein,  but  also  to  com- 
pare the  results  with  the  many  determinations  previously  made  with  this 
fodder. 

Seven  respiration  experiments  were  made  with  a  pure-bred  Shorthorn 
steer  by  means  of  the  calorimeter.  The  points  determined  were  :— 
a)  the  digestibility  and  metabolisable  energy  (the  difference  between  the 
total  chemical  energy  of  the  food  expressed  by  its  combustion  calory  and 
the  chemical  energy  lost  in  the  faeces,  urine,  and  combustible  gases  given 
off  in  the  intestines  during  digestion)  of  varying  quantities  of  alfalfa  hay 
and  a  mixture  of  alfalfa  hay  and  starch  in  the  ratio  2.5  :  1  ;  b)  the  gas 
given  off  ;   c)   heat  production. 

By  comparing  the  periods  during  which  the  different  quantities  of 
the  same  ration  were  administered,  the  increases  in  heat  resulting  from 
the  consumption  of  food  and  the  net  energy  value  (metabolisable  energy 
less  the  increase  in  heat  caused    by  the  consumption  of  the    food)  wis 

calculated. 

The  digestibility  of  the  rations  (Table  I),  loss  of  energy  in  the  urine, 
and  the  importance  of  the  methane  fermentation  increased  markedly 
when  the  total  quantity  of  the  ration  was  reduced.     The  increase  in  loss  of 
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energy  in  the  urine  and  methane  produced  with  the  less  abundant  rations 
exceded  the  decreased  loss  in  the  faeces  so  that  the  proportion  of  total 
metabolisable  energy  was  slightly  less  than  with  the  more  abundant  ra- 
tions. The  metabolisable  energy  of  starch  was  10  %  greater  than  the 
average  found  by  Keeener  for  5  experiments ;  the  difference  is  chiefly 
due  to  smaller  losses  in  the  faeces.  Starch  caused  the  usual  depression  in 
the  digestibility  of  other  foods  (alfalfa  hay). 

The  average  increase  in  heat  caused  by  the  consumption  of  alfalfa 
was  999  calories  per  kilogramme  of  dry  matter  as  compared  with  981 
calories  found  for  this  hay  the  preceding  year,  and  1169  calories  in  six 
previous  experiments  with  three  different  samples.  The  average  increase 
in  heat  caused  by  starch  was  1692  calories  per  kilogramme  of  dry  matter, 
as  compared  with  1248  calories  according  to  Keeener. 

The  net  energy  value  of  starch  was  about  9  %  below  that  calculated 
by  Keeener's  experiments,  i.  e.,  slightly  more  than  49  %  (instead  of 
59  %)  °f  the  metabolisable  energy  utilised  by  the  animal  (Table  II). 


TabeE  II.  —  Net  energy  values  per  kgm.  of  dry  matter  (calories). 


Focd  and  period 


Gross 
energy 


IyOSS 

'        Of 

chemical 
energy 


Meta- 
bolisable 
energy 


Heat 
incre- 
ment 


Net 
energy 
value 


Net 
meta- 
bolisable 
energy 


A  Ifalfa  hay , 


Average 


4  334 


Alfalfa  hay  +  starch: 

Average  for  all  periods 4  28 ;. 

Average  for  periods  1,  II,  IV I   4  276 


Slarth: 

Average  for  all  periods  .    .    . 
Average  for  periods  I,  II,  IV 
Kellner's  average 


4  Iu5 
4  105 

4  !:>- 


2396 

I938 

939 

I  958 
I  928 

2  326 
2348 

1  200 
1  200 

I  J  2'  • 
I  I48 

861 

777 
I  101 

3  -'  1  ! 
3  328 

3°5i 

i  69  : 
I  692 
1  248 

I  552 
I  63'' 
I  80  , 

48.45 


48- 1 1 

i    ■   9 


47.84 
49  16 

5S.80 


487  -  Food  Value  of  Two  Cakes  made  from  Seed  Teguments  on  Sale  in  Holland.  — 
De    Bruyn,    P.    R.,   in  Cultura,  Year  XXXI,  No.  366,  p.  71.     Tiel,  February,  1919. 

In  Holland  two  cakes  are  now  being  sold  made  from  seed  teguments 
of  :—  a)  flax  ("  lynzaadkafkoek  "),  b)  caraway  ("  karwykafkoek  ").  The 
author  says  these  should  not  be  considered  as  concentrates  but  rather  as 
coarse  food  with  a  food  value  similar  to  hay.  Their  chemical  composition 
(determined  at  the  Royal  Dutch  Agricultural  Station)  is  for  a)  and  b) 
respectively  :—  albuminoids,  8.2  and  9.4  ;  fats,  5.3  and  2.9;  starch, 
and  31.0  ;  crude  fibre,  27.4  and  23.3;  mineral  matter,  13.  j  ad  18.0  ;  mois- 
ture, 13,8  and   15.4  %. 
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ction  488  -  The  Inheritance  of  Milk  and  Fat  Production  in  Cattle.  —  Gowen,  j.  w.  in  the  Jour- 
nal oj  Agricultural  Research,  Vol.  XV,  No.  i,  pp.  1-57  +  6  Plates  +  Bibliography  of  59 
Publications.  Washington,  D.  C,  October  7,  1918. 

At  the  Maine  Agricultural  Experiment  Station  the  author  made  a 
genetic  study  of  the  first-generation  crosses  of  prominent  dairy  breeds 
of  cattle  and  beef-bred  Aberdeen- Angus.  This  work  was  undertaken  as  a 
link  in  the  chain  of  evidence  necessary  to  the  final  solution  of  the  problems 
which  are  connected  with  the  inheritance  of  milk  production  and  butter- 
fat  production.  A  cross-bred  herd  is  being  formed  at  the  experiment  sta- 
tion so  as  to  provide  as  much  material  as  possible  for  the  analysis  of  the  laws 
of  heredity  concerned  with  the  productivity  referred  to,  and  this  herd  has 
now  gone  into  its  second  generation. 

Some  of  the  results  already  obtained  by  the  author  are  the  following  : 
1)  Black  body  colour  is  dominant  to  the  other  colours  in  the  first  generation. 
In  the  second  generation  an  orange  coated  bull  and  a  dark  Jersey  dun-coated 
heifer  were  segregated  out.  —  2)  White  marking  of  the  body,  taken  as  a 
whole,  appears  as  a  dominant.  Study  of  individual  white  patches,  however, 
indicates  that  this  is  true  of  white  in  the  inguinal  region  only,  for  this  alone 
appears  as  such  a  dominant.  White  spots  on  the  face,  neck,  shoulders,  rump, 
flanks  and  legs  are  generally  suppressed  in  the  offspring  when  the  white- 
spotted  individuals  are  mated  to  solid  colour.  —  3)  Pigmented  muzzle  is 
dominant  to  one  not  pigmente'd.  — 4)  A  pigmented  tongue  is  dominant 
to  a  non-pigmented  one,  a  confirmation  of  a  previous  result.  —  5)  A  black 
switch  appears  to  cause  the  suppression  of  the  other  switch  colours  in  the 
offspring.  —  6)  Some  exceptions  were  found  to  the  previously  accepted 
hypothesis  of  simple  dominance  of  polledness  over  horns  and  it  is  sug- 
gested that  a  hormone  secreted  by  the  testes  may  have  some  influence 
on  the  presence  or  absence  of  horns.  Should  this  prove  true,  it  would 
establish  an  interesting  parallel  between  cattle  and  sheep,  for  in  the 
latter  a  sex  hormone  is  known  to  affect  the  development  of  the  horns. 
—  7)  The  qualities  of  beef  production  are  shown  to  be  divisible  into  four 
general  regions  of  the  body:  —  head,  fore  quarters,  barrel,  and  hindquar- 
ters. When  cither  parent  is  of  Aberdeen-Angus  breed  the  offspring  show 
the  characteristic  type  of  head  and  heavy,  deep  fleshed  forequarters.  The 
body  and  hindquarters  appear  intermediate,  but  resemble  most  the  dairy 
parents.  From  his  results  so  far  the  author  concludes  that  for  the  improve- 
ment of  the  beef  qualities  of  dairy  breeds  the  first-generation  crosses 
show  an  increased  value  of  the  beef  qualities  in  the  forequarters,  without 
materially  influencing  the  hindquarters.  —  8)  A  few  data  are  supplied  as 
to  the  production  of  milk  and  butter-fat  by  some  of  the  CTOSS-breds.  The 
results  indicate  that  milk  and  fat  production  behave  separately  in  inherit- 
ance. High  milk  production  is  dominant  to  low  production,  but  a 
high  fat  percentage  in  the  milk  is  recessive  to  a  low  fat  percent  a  ge. 

,,m,         489  -  Breeding  in  Finland,  Morocco  and  Ethiopia.      S      respectively  Nbs    i:  .  113 
and   1 1  i  ol  this  l<- 
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490  -  The  Martina  Franca  DDnkey  (Apulia,  Italy).  — Loperfidol.,  inthe  Giomaied'ip- 

pologia,  Year   32,  No.    5.     Pisa,  March  16,   IQ19. 

The  author  regrets  that  the  best  specimens  of  this  excellent  breed 
of  tall  donkeys,  eminently  suitable  for  the  production  of  mules,  are  too 
often  lost  to  national  breeding  by  being  exported.  Some  years  ago  the 
Italian  Government  founded  a  donkey  stud  at  Dupariello,  near  Palermo, 
for  the  purpose  of  keeping  the  breed  pure  and  providing  good  males  for 
the  national  production.  According  to  the  author  it  was  a  mistake  to  start 
the  stud  in  a  region  outside  that  from  which  the  breed  originated  (pro- 
vince of  Decce),  the  calcareous  soil  of  which  is  an  important  factor  in  the 
fine  development  of  the  Martina  Franca  ass.  He  thinks  that  the  hinnies 
produced  by  this  breed  are  better  than  the  mules  for  they  can  do  pack 
work  in  the  mountains  that  the  latter  could  not  do. 

491  -  Maize  Silage  in  Rations  for  Fattening  Steers;  Experiments  in  Missouri, 

U.  S.  A.  —  Allison  H.  CV,  in  the  University  of  Missouri,  College  of  Agriculture,  Agri- 
cultural Experiment  Station,  Bulletin  No.  150,  24  pp.  +  7  Figs.  +  12  Tables.  Columbia, 
Aujrust,  1 01 7. 

The  increase  in  the  cost  of  concentrated  foods  has  led  to  a  tendency 
to  decrease  the  amount  of  them  used  in  fattening1  steers  and  to  increasa 
the  amount  of  roughage.  As  maize  silage  is  relatively  cheap  it  is  well 
to  know  its  food  value.  The  author  proposed  to  determine  : —  1)  the 
possibility  of  fattening  cattle  by  an  extensive  use  of  maize,  silage  without 
addition  of  maize  ;  2)  the  importance  of  a  high  protein  concentrate  in  a 
ration  consisting  of  shelled  maize,  maize  silage  and  alfalfa  hay  ;  3)  the 
relative  value  of  linseed  oil  meal  and  cotton-seed  meal  in  rations  containing 
maize  silage.  The  first  test,  with  5  lots  of  6  steers,  lasted  133  days  (from 
December,  1915  to  May,  1916) ;  the  second  test,  with  5  lots  of  8  steers,  last- 
ed 130  days  (from  December,  1916  to  May,  1917).  The  steers  were  of  high 
grade  and  bouglit  at  the  Kansas  City  market ;  after  fattening  they  were 
sold  at  Chicago.  The  steers  were  followed  by  pigs  in  order  to  utilise  the 
waste  ;  in  the  first  test  there  were  three  pigs,  and  in  the  second  four,  in 
the  lots  receiving  shelled,  maize  ;  there  was  only  one  in  the  other,  lots. 
The  principal  results,  given  in  the  appended  table,  are  based  on  the 
following  prices  : — • 

15/  test.  —  Steers  $  7.44  per  100  lb  :  shelled  maize  8  0.70  per  bushel : 
maize  silage  $  4.50  per  ton;  cotton-seed  meal  and  Unseed  oil  meal  S37-00 
per  ton  ;  alfalfa  hay    $14.00  per  ton. 

2nd  test.  —  Steers  $8.z5  per  100  lb.;  shelled  maize  $1.50  pel 
bushel ;  maize  silage  $8.50  per  ton  ;  cotton-seed  meal  and  linseed  oil 
meal   $45.0  per  ton  ;  alfalfa  hay  $15.0  per  ton. 

Conclusions.    —  The  results  obtained  with  lots  3  and  4  (without 
shelled  maize)  show  the  possibility  of  fattening  3  to  4  steers  per  acre  on 
maize   silage  without    shelled   maize.     Although   the   daily   gain    in   live 
weight  per  head  was  less  than  when  shelled  maize  was  added,  it  was  m  ■ 
theless  satisfactory. 

The  value  of  adding  high  protein  concentrate  to  the  ration  was  shown 
by  Dot  4  (linseed  oil  meal).  The  net  cost  of   100   lb.  gain  in  live   weight 
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was  lowest  in  this  lot,  second  lowest  in  Lot  3  (cotton-seed  meal),  and 
highest  in  Lot  5  (no  protein  concentrate). 

linseed  oil  meal  gave  a  greater  net  profit  per  steer  and  a  greater  daily 
gain  live  weight  per  pig,  than  cotton-seed  meal. 

In  the  first  test  the  difference  in  price  made  by  the  fattened  steers 
when  shelled  maize  was  fed  was  not  sufficient  to  justify  its  use.  In  the 
second  test  the  difference  in  the  price  of  the  steers  was  sufficiently  high 
to  justify  the  use  of  shelled  maize  at  $1.0  per  bushel  and  maize  silage  at 
$  6.00  per  ton,  but  not  high  enough  to  justify  the  use  of  these  foods  at 
$  1.50  per  bushel  and  $  8.50  per  ton  respectively. 

The  results  of  the  two  tests  show  that  as  a  rule  it  is  advisable  to  add 
a  high  protein  concentrate  to  a  ration  composed  of  shelled  maize,  maize 
silage,  and  alfalfa  hay  when  fattening  cattle. 

-J92  -  Preparation  of  Maize  for  Fattening  Steers;  Experiments  in  Missouri,  U.  S. 

A.  —  Allison  H.  O.,  in  the  University  of  Missouri,  Agricultural  Experiment  Station, 
Bulletin  149,  35  pp.  +11  flip.  Columbia,  Missouri,  August  1917. 

The  experiments  described  aimed  at  determining  the  best  form  under 
which  maize  may  be  fed  for  fattening  two-year  old  steers.  Three  tests 
were  made  with  a  total  of  90  two-year  old  steers.  The  first  was  begun 
in  December,  1912,  and  the  last  ended  in  May,  1915.  In  each  test  there 
were  five  lots  of  6  steers,  in  which  Shorthorn  blood  predominated. 

Each  group  received,  a  basal  ration  of  concentrated  protein  food, 
maize  silage,  and  leguminosae  hay,  and,  in  addition  Lot  1  received  broken 
ear  maize,  Lot  2  shelled  maize,  Lot  3  crushed  maize  and  cob,  Lot  4  maize 
and  cob  meal,  and  Lot  5  ground  maize. 

Comparative  results  of  fattening  steers  with  different  forms  of  maize 

(average  of  three  tests). 


Lot 

1 


Lot 
II 


Lot 
III 


Lot 
IV 


Lot 
V 


Average    daily    t 
tion  per  steer 


■\ 


maize kg 

concentrated    pro- 
tein food.  ...» 
maize  silage.  ...» 
Legum»nosae  hay  .    » 

Daily  gain  per  steer » 

Gain  (of  steers  and  pigs  together)  per  bushel 

of  maize  consumed » 

Dry  matter  fed  per  100  lb.  gain  (of  steers 

and  pigs  together) 

Percentage  of  total  gain  (of  steers  and  pigs 

together)  credited  to  pigs % 

Net  cost  of  100  lb.  gain  of  steers  (deduct- 
ing the  value  of  the  pork  produced)  .  .  •  kg 
fvoss  in  weight  per  steer  in  trasport  ...  kg 
Profit  y+)  or  loss  ( — )  per  steer fr 


7.902 

8.065 

7.820 

7.756 

1. 261 
7-974 
1. 129 
1143 

r-343 
8.051 
1.220 
1.229 

1.247 

7-257 
1. 148 

I.I75 

1.229 

7-534 
1.080 
1. 184 

18.804 

18.179 

17.090 

16.251 

21.63 

16.02 

10.63 

4.98 

762.44 

842.31 

877-78 

936.42 

105.22 
14.956 
+    20.73 

110.02 
I5-676 
+      M-77 

119-59 
12.365 

+      4-92 

128.42 
14.129 
—      6.06 

8.314 
1383 

8.264 
1.397 

1-397 

17.626 

4.56 

87338 

117. 11 
16.745 
+    1254 


The  concentrated  food  was  pressed  or  crushed  cotton-seed  cake.  In 
the  first  and  third  tests  alfalfa  hay  was  given,  in  the  second,  clover  hay. 
The  ratio  of.  shelled  maize  to  cake  was,   as  far  as  possible,  kept  at  6:  1. 
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Pigs  weighing  from  ioolb  to  125  lb  followed  the  steers  to  use  up  the  waste, 
which  would  otherwise  have  been  lost.  In  l,ots  I  and  2  there  were  four 
pigs,  three  in  I,ot  3,  and  two  in  I,ots  4  and  5.  The  number  of  pigs  was 
not  the  same  in  every  lot  because  the  amount  of  available  waste  differed. 
The  first  and  third  tests  lasted  130  days,  the  second  135   days. 

Iyot  5  (ground  maize)  sold  at  the  highest  price  per  lb.  of  fattened  ani- 
mal, followed,  in  order,  by  lots  4  (maize  and  cob  meal),  2  (shelled  maize), 
3  (crushed  maize  and  cob),  and  I  (broken  ear  maize).  Tvot  I  and  2  (as 
shown  by  the  consumption  of  dry  matter  per  lb.  of  gain)  utilised  the  maize 
(broken  ears  and  shelled  grain  respectively)  more  economically  than  the 
other  lots  receiving  ears  or  grains  crushed  in  varying  degrees.  The  high- 
er sale  prices  per  unit  of  weight  realised  by  these  last  lots  were  not 
sufficient  to  compensate  for  the  smaller  gains  per  unit  of  food  consumed 
and  the  cost  of  preparing  the  maize. 

493  -  Sunflower  Silage  for  Dairy  Cows;  Experiments  in  Montana,  U.  S.  A.  — 
Arnett  C.  N.  and  Triji.twkn  O.  in  the  University  oj  Montana,  Agricultural  Experiment 
Station,  Bulletin  118,  pp.  75-80.  Bozeman,  September,  1917. 
The  giant  sunflower  of  Russia,  sown  at  the  Montana  Agricultural 
Station  in  the  spring  of  1915  yielded,  when  irrigated,  36  tons  per  acre  of 
green  fodder  which,  when  fed  to  dairy  cows,  either  simply  chopped  or 
siloed,  gave  excellent  results.  The  following  year  sunflowers,  hoed  but  not 
irrigated,  yielded  22  tons  per  acre  of  green  fodder.  The  cows  ate  from 
40  lb.  to  90  lb.  a  day  of  young  sunflower  (representing  about  5  %  of  the 
plant  in  flower)  which  proved  to  have  a  food  value  almost  equal  to  that 
of  maize  fodder.  To  determine  the  food  value  of  siloed  sunflower  two 
lots  of  7  cows  were  subjected  to  feeding  tests.  Iyot  1  received*concentrates 
(oats,  malt  sprouts  and  bran  in  the  ratio  5:2:3)  and  alsike  clover  ha}-. 
Ivot  2  received  the  same  ration  except  that  part  of  the  clover  hay  was 
replaced  by  siloed  sunflower.  At  the  end  of  28  days  the  rations  of  the 
two  lots  were  reversed  and  the  experiment  continued  for  a  further  28  days. 
The  results  obtained  were  : — 


Initial  average  weigh' 

Final  average  weight 

Average  gain  in  28  days 

iof  concentrates  .  , 
of  clover  hay .  .  . 
of  sunflower  -iiage 

Average  daily  milk  yield  per  cot 

Avei laity  fat  content  of  milk  per  cow  .   . 


I.ot    II 

lbs. 


1   0 

1  08 1 

1  083 

1  0N7 

1  1 

- 

1  ! 

1 

21 

1  • 

— 

M 

33-37 

34-35 

1    ;82 

1   159 

« 

Thus,  a  daily  consumption  of  .;  3/i  ^-  nt  sunflower  silage  resulted 
in  a  savin-  of  ill),  of  clover  hav  and,  at  the  same  time,  increased  the  milk 
and  butter  yields.     The  products  had  no  peculiar  taste    or  smell. 
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494  -  Silkworm  Chrysalid  Meal  as  a  Food  for  Dairy  Cows;  Experiments  in  Italy. 

—  Pirocchi  A.,  in  UAgricoltura  italittnaillustrata,Yeat  I,  No.  2,  pp.  65-67.     Milau, 
February,  191 9. 

Chrysalids  are  one  of  the  by-products  of  silk  spinning-mills,  the 
amountof  which  available  each  year  is  estimated  at  about  60  000  quintals  in 
Italy.  They  are  used  almost  exclusively  as  manure  (especially  for  growing 
rice  and  flowers)  for  which  they  are  employed  under  one  of  the  following 
forms.  —  a)  preferably  in  the  state  in  which  they  leave  the  spinning-mills;  b) 
dried  ;  c)  after  the  oil  has  been  extracted  by  benzene  or  carbon  bisulphide. 
The  average  composition  of  whole  chrysalids  dried  commercially  is,  in 
percentages  : —  nitrogen,  9-9.50  ;  phosphoric  acid,  1.7-1.8  ;  potash,  1-1.10  ; 
ash,  5-5.5  ;  moisture,  10-20  %.  The  oil,  of  which  the  chrysalids  contain 
from  16-18  %,  has  20  %  and  more  of  free  fatty  acids  and  is  used  for  mak- 
ing inferior  qualities  of  soap.  The  amount  of  chrysalids  available  in  Italy 
could  furnish  9  000  to  1 000  quintals  of  oil,  but  the  quantity  of  oil  actually 
extracted  does  not  even  reach  half  that  figure. 

In  Italy,  the  chrysalids  are  also  used,  though  to  only  a  limited  ex- 
tent, as  cattle  food;  in  some  localities  they  are  fed  fresh  to  pigs,  especially  for 
a  few  months  after  weaning,  but  not  later,  as  the  meat  and  fat  would  ac- 
quire an  unpleasant  taste  and  smell ;  they  are  also  given  to  poultry,  either 
alone  or  mixed  with  other  food.  In  Japan  this  by-product  has  been  tried 
in  feeding  carp  [Bulletin  del' Association  sericicole  dujapon,  1903,  No.  136). 
These  few  uses  quite  suffice  to  show  how  the  chrysalids  could  be  used  for 
manuring,  not  directly,  but  indirectly,  that  is  after  the  stock  have  di- 
gested them.  Chrysalids  with  the  fat  removed  contain  65-66  %  of  crude 
protein,  about  half  of  which  is  digestible ;  in  some  chrysalid  meal  very 
carefully  prepared  by  Dr.  Colombo  (of  the  Experimental  laboratory 
for  the  Study  of  Silk,  at  Milan),  there  was  68.25  %  of  crude  protein,  59.5  % 
of  which  was  digestible.  But  the  chrysalids  sometimes  undergo  changes 
that  may  end  in  putrefaction,  with  the  formation  of  poisonous  substances, 
and  stock  refuse  them.  To  avoid  this,  Dr.  Colombo  recommends  that 
the  fat  should  be  removed,  the  chrysalids  treated  with  water  acidulated 
with  hydrochloric  or  sulphuric  acid,  then  dried  and  crushed  ;  in  this  way 
is  obtained  a  dark  red  meal  with  a  strong,  but  not  repugnant    odour. 

After  making  certain  that  the  chrysalid  meal  is  suitable  for  use  in 
feeding  cows,  horses  and  rabbits,  the  author  tried  an  experiment  in  order 
to  ascertain :—  a)  whether  chrysalid  meal  can  replace  linseed  cake  in 
feeding  dairy  cows  and  to  what  extent  ;  b)  what  influence  chrysalid  m 
has  on  the  health,  live  weight,  the  yield  and  quality  of  the  milk  ;  c)  if, 
compared  with  linseed  cake,  the  use  of  chrysalid  meal  has  any  economic 
advantage  in  feeding  dairy  cows. 

The  experiment  included  three  periods:  r)of  C5  days,during  which  the 
food  consisted  of  hay  from  a  water-meadow  {marcita),  May  hay  and  linseed 
cake  ;  2)  of  20  days,  during  which  the  linseed  cake  was  replaa  d  by  a  mix 
ture,  in  equal  parts,  of  chrysalid  meal  and  rice  bran  ("  pula  "  or  "  farinetta 
di  riso  ")  ;  3)  of  15  days,  with  the  same  ration  as  the  first  period.  It  was 
found  that  1.5  kg.  of  the  above  mixture  was  equal  to  1  kg.  of  linseed  cake, 
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In  the  second  period  most  of  the  cows  had  an  increase  in  live  weight  ot 
from  2.7  to  9  kg.  ;  one  cow  lost  1.15  kg.  The  milk  remained  fairly  steady- 
daring  the  three  periods  ;  in  the  second,  there  was  no  change  in  its  proper- 
ties. 

Conclusions.  —  Silk-worm  chrysalid  meal  properly  treated  can, 
when  mixed  with  rice  bran,  replace  Unseed  cake  in  feeding  dairy  cows, 
without  any  disadvantage  from  the  physiological  point  of  view,  for  it 
had  no  injurious  influence  on  the  health,  weight,  quantity  and  quality 
of  the  milk  of  cows  used  in  feeding  experiments  with  chrysalid  meal  ; 
from  the  economic  point  of  view  it  proved  more  advantageous  than  feed- 
ing with  linseed  cake. 

As  the  disagreeable  smell  of  the  chrysalid  meal  is  also  very  pro- 
bably related  to  the  beginnings  of  putrefaction  (to  which  the  cocoons 
are  subject  in  the  spinning  mills),  this  defect  must  be  eliminated  by 
emptying  the  cocoons  as  soon  as  possible,  rapidly  drying  the  chrysalids 
which  should  be  extracted  for  their  oil  and  given  the  special  acid  treat- 
ment, or  by  some  other  suitable  method. 

To  replace  ordinary  cakes  by  silk-worm  chrysalid  meal  (which 
differs  notably  from  them  as  regards  chemical  composition),  it  should 
be  mixed  in  equal  parts  with  rice  bran  ;  1  kg.  of  linseed  meal  was  shown 
to  be  equal,  for  food  value,  to  750  gin.  of  chrysalid  meal  d-  750  gm.  of  rice 
bran. 

To  make  chrysalid  meal  mixed  with  other  foods,  preferably  in  the 
form  of  mashes,  more  appetising,  some  condiment  should  be  added,  such 
as  salt  (30  gm.  per  mash),  molasses,  etc. 

495  -  Some  Externai  Parasites  of  Poultry  and  How  to  Control  Them,  in  the  United 

States.  —  Mote  D.  C,  in  the  Ohio  Agricultural  Experiment  Station,  Bulletin  No.  320, 
pp.  139-156  +  15  Figs.     Wooster,  December,  1918. 

This  Bulletin  gives  a  concise  description,  for  the  use  of  practical 
poultry  keepers,  of  ectoparasites  of  poultry  found  mostly  in  Ohio,  with 
the  exception  of  a  few  which  have  not  yet  been  reported  there.  In 
addition  to  the  ectoparasites  previously  described  by  F.  C.  Bishoff  and 
H.  P.  Wood  in  the  Farmers'  Bulletin  801  (i),  the  author  mentions:  — 
Bird  mite  (Dermanyssus  hirundinis),  harvest  mites  {Trombidium  sp.), 
scaly  leg"  mite  (Cnemidoooptes  mutans),  depluming  mite  (C.  laevis  var. 
gallinae),  stick  tight  chicken  flea,  or  southern  chicken  flea  (Echidnophaga 
(Sarcupsylln)  gallinacea),  European  hen  flea  (Ceratophyllus  avium),  bed-bug 
(Acanthia  lectularia),  curuco,  or  Mexican  chicken  bug  {A.  inodora),  and 
barn  swallow  bug  (^4.  hirundinis). 

The  control  measures  recommended  are  : —  Against  the  small  body 
louse  [Menopon  trigonocephalum  [M.  pallidum])  and  the  large  body 
lous.'  (.!/".  biseriatum)  :  gasoline  3  parts,  crude  90-95  %  carbolic  acid 
1  part,  and  plaster  of  Pans  as  much  as  the  preceding  liquids  will  moistc  11. 
Mix,  leave  to  dry,  and  keep  in  hermetically  scaled  bottles.  The  powder 
should  be  dusted  on. 


(1)  See  A'.  S<  \<\  ,  1917,  No.  830.  [Ed.) 
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Against  the  head,  louse  (Lipeurus  heterographus) ,  50  %  mercurial  oint- 
ment ;  so  that  it  may  be  more  easily  applied  it  is  mixed,  with  double  its 
quantity  of  vaselin  or  lanolin. 

Against  red  mite,  poultry  mite  or  roost  mite  (Dermanyssus  gallinae), 
and  bird  mite,  thorough  and  frequent  application  of  a  good  insecticide. 
In  washing  the  hen-house  (dropping  boards,  floor,  ceiling,  perches,  nests) 
good  results  are  obtained  with  the  following  solutions  :—  1)  a  mixture 
of  3  parts  of  paraffin  and  1  part  of  90-95  %  carbolic  acid,  or  3  parts  of 
paraffin  and  1  part  of  cresol ;  2)  cresol  disinfectant  prepared  as  follows  — 
3  14  quarts  of  crude  linseed  oil  are  put  in  one  dish  and,  in  another,  1  lb. 
6  oz.  of  commercial  soda  which  is  dissolved  in  as  little  warm  water  as  pos- 
sible and  left  to  cool.  The  soda  is  then  poured  very  slowly  into  the 
linseed  oil,  stirring  meanwhile  and  mixing  well  for  y2  hour  till  a  liquid 
soap  is  formed  :  8  y2  quarts  of  commercial  cresol  are  then  added  very 
slowly.  For  use  this  mixture  should  be.  diluted  with  5  %  of  water  ;  3) 
kerosene  emulsion  : —  y2  lb.  of  hard  soap  is  dissolved  in  1  gallon  of  water, 
by  slowly  boiling,  2  gallons  of  kerosene  added  and  the  whole  well 
mixed.  The  emulsion  is  used  with  six  times  its  quantity  of  water ;  4)  sul- 
phur-lime mixture  used  for  the  winter  spraying  of  plants. 

Against  harvest  mite  :  • — ■  As  a  preventive  measure  spray  on  sulphur ; 
touch  the  lumps  on  which  the  mites  are  with  a  feather  dipped  in  petroleum 
or  benzine  ;  keep  the  infected  birds  in  a  sunny  enclosure  without  grass  — 
sun  is  fatal  to  these  parasites. 

Against  scaly  leg  mite  : —  loosen  the  scales  which  form  on  the  legs 
and  feet  of  the  fowls  by  dipping  in  warm  water  for  a  few  minutes,  remove 
the  scales  and  apply  an  insecticide  :  —  1)  caraway  oil  +  four  times  its 
quantity  of  lard  or  vaseline  ;  2)  1  dram  of  flowers  of  sulphur,  20  grains 
of  potassium  carbonate,  and  y2  oz.  of  lard  or  vaseline  (sulphur-ointment 
or  Salmon's  ointment)  ;  3)  1  part  of  kerosene  and  2  parts  of  crude  lin- 
seed oil. 

Against  depluming  mite:—  1)  caraway  oil  ointment;  2)  Salmon's 
ointment ;  3)  Peru  balm  ;  4)  creoline  +  10  times  its  quantity  of  lard  or 
vaseline  ;  5)  crude  oil,  or  a  good  coal  tar. 

Against  southern  chicken  flea  :  —  clean  and  disinfect  the  chicken 
run.  The  parasite  is  prevented  by  keeping  cats  and  dogs  away  and  kill- 
ing the  rats  and  by  laying  down  abundant  salt  and  watering  2  or  3  times 
a  week  ;  this  treatment  makes  nultiplication  of  the  fleas  impossible.  Di- 
rect treatment  of  the  fowls  is  not  always  satisfatory.  It  is  advisable  to 
apply,  to  the  infected  parts  only,  the  following  mixtures  :—  i)  I  part 
carbolic  acid  and  2  parts  vaseline)  ;  2)  1  part  kerosene  and  2  parts  of  va- 
seline or  lard  or  one  of  the  previously  described  insecticides. 

Against  European  hen  flea :  —  the  same  treatment  as  against  red 
mite. 

Against  bugs  : —  1)  burn  sulphur  in  the  he$i  house  if  it  can  be  her- 
metically closed  ;  2)  spray  with  %  gasoline  and  2/3  of  coal  oil ;  3)  the  same 
treatments  as  those  recommended  against  mites. 
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496  -  SW3Ct  Com  as  a  Poultry  Food.  -  Calderox  H,  in  La  Revue  Avicole,  Year  XXIX, 
"\T  >.   3.  pp.  20-31.     Pari?.  Mu-ch.  iqiq. 

The  variety  of  maize  called  "  sweet  corn  "  in  the  United  States  and 
catalogued  in  France  by  seed-merchants  as  "  mats  rutin  blanc  tres  sucre, 
tres  hatif."  (dwari,  early,  sweet  maize),  and  already  used  as  a  vegetable, 
both  preserved  green  and  under  oil,  is  also  a  first  class  poultry  food. 

Richardson  gives  its  percentage  composition  as  :■ — ■  water,  8.44  ; 
fat,  8.57  ;  protein,  11.48  ;  nitrogen-free  extract,  66.72  ;  fibre,  2.82.  If 
these  figures  are  compared  with  those  given  in  MallEvre's  tables  for  or- 
dinary maize,  it  will  be  seen  that  sweet  corn  contains  %  less  water,  1.38  % 
more  of  protein  and  double  the  quantity  of  fat.  Valued  by  the  sum  of 
its  nutrients  (77  %,  against  68.6  %  foi  ordinary  maize),  it  is  worth  at 
least   13  %  more  than  ordinary  maize. 

As  the  food  value  of  ordinary  maize  is  33  %  higher  than  that  of  oats 
and  as  the  yield  is  from  25  to  50  %  higher,  it  may  be  admitted  that  if  1  hectare 
(2.47  acres)  of  oats  will  provide  keep  for  a  year  for  30  fowls,  then  1  hectare 
of  maize  could  maintain  40  or  50.  Under  climatic  conditions  like  those 
around  Paris,  this  early,  dwarf  maize  would  have  the  advantage  of  being 
sown  at  the  end  of  May,  a  time  when  no  other  seed  can  be  sown  ;  it  comes 
well  after  a  crop  of  rye  grown  for  fodder  or  after  crimson  clover.  At  the 
end  of  three  month's  growth,  it  gives  out  its  first  green  ears,  which  ripen 
completely  in  2  or  3  weeks. 

497  -  A  QjiRk  M^thod-ol  obtaining  accurate  individual  Egg  Records  without  the 

Trip  fl)it,    —   Alosr  B,    i,il    Eibsrt  A.   1).,  in  the   Utah  A  'jiculiural  Col!c:c  Expe- 
'rim  ■■■'     S  '     m    Bulletin  No.  t (12,  1?  pp.  4-  7  Pi«=.     l^ogan,  April,  i.. 

In  the  method  described  the  hens  are  shut  in  the  hen-house  and  vi- 
sited every  morning  a  little  before  sunrise,  the  hens  are  examined  by 
touch  and  those  which  will  lay  during  the  day  registered.  The  examin- 
ation is  made  externally  by  slightly  pressing  the  finger  at  the  side  of  the 
abdomen,  over  the  pelvis  bone  and  near  its  end.  The  hens  are  seized 
one  by  one  at  the  small  exit  of  the  hen-house.  At  the  Utah  Experiment 
Station  2  men  examined  500  hens  from  16  houses  in  zy  minutes.  In 
1915,  by  this  method,  of  42  886  eggs  laid  at  the  Station,  only  0.5  %  were 
not  registered.  In  a  test  comparing  this  method  with  that  of  trap  nests 
308  eggs  were  registered  and  307  actually  laid,  19  outside  the  trap  nests. 
In  another  similar  test  259  eggs  were  registered,  251  laid,  and  15  laid 
outside  the  nests. 

The  method  recommended  is  most  simple,  requires  no  apparatus, 
may  be  adopted  by  all,  acd  is  more  healthy  for  the  hens,  which  are  not 
obliged  to  remain  several  hours  in  the  hot,  often  badly  ventilated  trap- 
nests.  It  also  facilitates  the  elimination  of  bad  layers,  thus  increasing  the 
profit  made  by   I  lie  hen-run. 

nxr,       49S  -  B)3  Raping  in  Miroccj.   —   L  1      tit  ur,   Year  63,    No.  2,  pp.  3.2-33.    Paris, 

I  ■'   1 1 1 1 1 .  1 1  ,   1 0 1  q 

Information  supplied  by  the  Resident  General. 

Pew  data  are  as  yet  available  on  bee-keeping  in  Marocco,  as  the  api- 
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cultural  resources  of  the  country  are  only  just  becoming  known.  Bee- 
keeping is  carried  on  exclusively  by  natives,  who  obtain  important  amounts 
of  wax  and  honey  by  primitive  methods. 

The  honey  is  consumed  locally  as  the  natives  are  very  fond  of  it.  The 
crude  wax  however,  is  exported;  the  quantities  of  wax  exported  by  the 
ports  in  the  French  zone  since  1911  have  varied  from  114  138  kg.  in  1913 
to  291 865  kg.  in  1915,  which  corresponds  to  values  of  393  000  and 
1  006  934  francs.  Before  the  war  most  of  the  wax  went  to  Hamburg. 

The  chief  regions  producing  honey  and  wax  appear  to  be  the  Doukkala 
region  and  especially  that  of  Haha-Chiadma,  the  back  country  of  Moga- 
dor.  Nearly  half  of  the  total  exportation  from  Morocco  passes  through 
the  port  of  Mogador. 

The  native  bee  is  small  and  similar  to  that  of  Tunis  and  Algeria  ;  it 
is  active  and  has  a  fairly  pronounced  tendency  to  swarm. 

The  native  hives  consist  either  of  tree  trunks  placed  horizontally, 
wooden  lattice  cages  or  baskets  like  the  classical  hive.  The  rich  natives  in 
the  towns  sometimes  own  hundreds  of  hives,  which  are  looked  after  by 
a  klammes  (man  with  an  interest  in  the  produce),  the  yield  from  these 
hives,  exclusively  reserved  for  consumption  by  the  owner  and  his 
numerous  servants,  is  usually  low  ;  it  rarely  attains  5  kg.  of  honey  per 
hive. 

On  account  of  the  strong  sea  breezes,  the  coast  of  western  Morocco 
does  not  seem  very  suited  to  intensive,  rational  bee-keeping.  The  wild 
plants  (Cruciferae,  Liliaceae  and  Leguminosae)  are  so  .plentiful  after  the 
rainy  season  as  to  transform  the  sandy  soil  near  the  coast  line  into  a  veri- 
table carpet  of  flowers  ;  but  the  dry  summers  cause  all  this  vegetation  to 
disappear  by  July.  Nectar,  from  Labiatae  (Thyme,  Rosemary),  used  in 
autumn  by  the  Tunisian  bees,  does  not  exist  in  this  region  of  Morocco.  An 
experimental  hive,  provided  with  frames,  and  installed  at  the  Rabat  Ex- 
periment Garden,  did  not  give,  for  this  resason,  such  good  results  as  the 
hives  installed  in  Tunis,  in  spite  of  the  care  of  an  expert  bee-keeper. 

The  regions  particularly  well  favoured  with  regard  to  the  abundance 
of  irrigation  water  appear  better  suited  for  bee-keeping.  In  fact  the  flower- 
ing season  is  longer  there  owing  to  the  humidity,  due  to  the  irrigation 
furrows.  This  is  the  case  with  the  regions  bordering  on  the  Atlas,  and, 
generally  speaking,  with  all  the  high-lying  districts  provided  with  suffi- 
cient water. 

The  well- watered  regions  round  the  towns  of  Meknes  and  Fez,  covered 
with  shrubby  vegetation,  which  remind  one  of  certain  European  land- 
scapes, would  probably  be  suited  for  the  installation  of  properly-managed 
bee-farms,  which,  owing  to  the  fairly  high  price  of  honey  (2.50  to  3  francs 
the  kg.),  would  pay  well. 

The  colonists  in  these  regions  should,  therefore,  be  advised  to  incre 
the  income  from  their  farms  by  bee-keeping,  but  it  would  not  be  prudent 
to  assume  from  the  above  considerations  that  an  establishement  dealing 
exclusively  with  bees    would    at  present  find  such  conditions   in  Morocco 
as  would  enable  it  to  prosper. 
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499  -  Bee- Keeping   in   Large   Towns.  —  La   Hacienda,   Vol.  xiv,  No.  4,  p.  no  +  2 
Figs.     Buffalo,  N.  Y.,  January,   191 9. 

Terraces  or  roofs  of  large  houses  in  towns  might  contain  one  or  more 
hives  ;  the  workers  could  forage  in  parks,  'public  gardens,  etc.  The  most 
important  thing  is  to  choose  a  suitable  breed,  which  should  not  be  irrita- 
ble. Swarming  should  be  avoided  and  the  bees  not  disturbed  unneces- 
sarily. Two  photographs  appended  to  the  article  show  hives  established 
(up  to  two  dozen  at  a  time)  on  the  terraces  of  large  houses  in  the  very  heart 
of  New- York. 

500  -  The  Work  of  the  Royal  Station  of  Experimental  Sericiculture  at  Padua,  Italy. 

—  Pigorini   1,.,  in  La  Scienza  per  tutii,  Year  XXV,  No.  5.  pp.  66-80  +  13  Fig=.  +1 

coloured  Plate.     Milan,  iqtK. 

Pebrine  first  appeared  in  1845  in  Vaucluse  (France),  whence  it  spread 
rapidly  throughout  all  the  silk -rearing  countries,  first  in  Europe,  then  in 
Asia.  The  gravity  of  the  disease  necessitated  a  series  of  researches  which 
led  to  the  discovery  by  Cornaija  (1856)  of  the  corpuscles  that  bear  his 
name  ;  Vittadusti  (1859)  discovered  that  "  eggs  laid  by  healthy  moths, 
even  when  subjected  to  all  kinds  of  injury,  always  gave  worms  free  from 
the  said  corpuscles  "  ;  Cantoni  (1862)  examined  the  moths  microscopi- 
cally to  obtain  healthy  eggs  from  the  healthy  moths  ;  this  method  was 
later  adopted  by  Pasteur  (1865),  after  whom  it  was  named.  The  neces- 
sity was  then  recognised  of  founding  special  institutes  for  the  exclusive 
study  of  sericulture.  Austria  began  by  founding  the  I.  R.  Institute  of 
Experimental  Sericulture  at  Oorizia  in  1869.  In  Italy,  the  Minister 
of  Agriculture  at  first  ordered  that  researches  on  sericulture  were  to 
be  carried  out  in  several  "  Stazioni  di  prova  "  (Experiment  Stations)  ; 
then  the  decree  of  April,  1871  provided  for  the  foundation  of  the  Institute 
that  afterwards  became  the  "  R.  Stazione  Bacologica  sperimentale  di  Pa- 
dova "  (Royal  Station  of  Experimental  Sericulture  at  Padua),  which 
was  to  :  —  "  study  the  essential  conditions  for  the  successful  culture  of 
silkworms  ;  study  the  laws  of  normal  nutrition  of  the  worms  by  means 
of  physiological  and  chemical  experiments ;  ascertain  the  causes  of 
the  various  diseases  of  the  silk-worm  and  the  mulberry ;  produce  and 
distribute  healthy  silk  worm  eggs  and  examine  eggs  and  even  moths 
for  private  breeders  ;  test  new  varieties  of  silk-worm  and  new  seri- 
cultural  instruments  ;  undertake  any  studies  or  experiments  that  might 
prove  useful  to  sericulture  ;  propagate,  by  writings  and  conferences,  the 
result?  of  the  experiment?  carried  out  and  practical  methods  of  sericulture; 
collect  information  on  sericulture  in  Italy  and  favour  its  development 
with  the  help  of  Agricultural  Committees  and  private  rearers". 

Industrial  establishments  were  created  for  providing  eggs  by  means 
of  strictly  scientific  methods ;  "  Seri  cultural  Observatories  "  were  found,  d 
as  branch  s  of  the  Padua  Station,  and  the  number  of  agricultural  commit- 
tees and  travelling  teachers  of  agriculture  was  increased.  Some  of  the  above- 
mention  '1  aims,  such  as  the  preparation  and  distribution  of  healthy  < 
the  examination  oi  eggs  and  moths,  and  propaganda,  became  second- 
ary   aims   of  the  Station    which   took    on    more  and  more  the   charac- 
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ter  of  a  scientific  experiment  Institute   with  a  school  annexed  for  prepa- 
ring the  technical  staff. 

As  director  of  the  new  Padua  Institute  Prof.  A.  Verson  was  nominated 
in  1871  ;  he  had  previously,  in  1869,  cooperated  in  organising  the  seri- 
cultural  Institute  at  Gorizia.  The  scientific  work  of  the  Institute  bore 
on  the  morphological  and  biological  problems  of  the  silk-worm  and  mul- 
berry tree,  formulated  and  treated  as  problems  of  pure  and  applied  science  ; 
the  work  was  extended  to  silk,  considered  as  a  product  of  the  physiologi- 
cal activity  of  the  worm  and  as  a  textile.  Some  researches  of  the  first  groups 
concern  the  silk-worm  organism  considered  generally. 

Quajat  analysed  the  mineral  components  of  the  cocoons  and  chry- 
salids  ;  besides  physiological  questions,  he  also  studied  technical  questions 
and  sometimes  found  aluminium  present  in  the  mulberry  leaf.  Verson 
and  Quajat  gave  a  very  useful  series  of  figures  determining  the  intensity 
of  the  respiration  of  the  eggs,  larvae,  chrysalids  and  moths  of  the  silk- 
worm ;  Pigorini,  applying  statistical  methods,  determined  the  distribu- 
tion of  the  weight  of  individuals  reared  under  normal  and  abnormal  condi- 
tions. Other  researches  concern  the  organs  of  the  insect :  the  digestive 
apparatus  has  been  examined  regarding  its  chemical  and  mechanical  func- 
tions. Verson  after  finding  that  the  "  gastric  "  juice  has  an  alkaline  reac- 
tion, remarked  on  the  curious  potash  content  of  the  juice  and  found  that 
its  reactions  changed  in  the  disease  known  as  "  flacherie  ".  Pigorini 
determined  the  time  that  ingested  substances  remain  in  the  intestines  and, 
for  the  first  time  for  insects,  he  analysed  the  intestinal  movements  and 
traced  them.  Quajat  and  Jordanofe  have  studied  the  food  value  of  dif- 
ferent species,  varieties  and  qualities  of  mulberry  leaf,  and  have  found  that 
Madura  aurantiaca  (Moraceae),  the  bow-wood  or  Osage  orange,  is  very 
suitable  for  feeding    the  silk-worm. 

The  minute  heart  of  the  silk-worm  has  been  the  subject  of  the  rese;  r- 
ches  of  Pigorini  who,  pushing  the  graphic  method  to  its  utmost  limits,  has 
obtained  cardiograms  of  healthy  and  diseased  worms,  and  has  found,  in 
the  functions  of  that  organ,  a  certain  independance  of  the  central  nervous 
system  and  the  vitality  and  persistence  of  the  functions  in  detached  - 
ments.  These  researches  enabled  him  to  observe  that,  if,  on  the  one 
hand,  the  blood  of  tfe-worm  is  very  acid,  on  the  other,  the  organs  when 
removed  and  placed  in  physiological  solutions  die  rapidly  when  sm  11  quan 
tities  of  acid  arc  added.  As  regards  the  functions  of  th  u  ■ 

Pigorini  h\s  accurately  described  a  reflex  movement  of   the  abdominal 

claws. 

The  silk  secretion  was  studied  by  Pigorini  who,  through  certain  1 
siderations  of  a  chemical  and  physiological  natur  ,  has   pu1   forw 
hypothesis  thif  it  should  be  consul  an  excretion  product  I         liich 

the  organism  rids  itself  of  special  substances  (containin 
residue)  which,  if  circulating  in  excess,  would  th   insect.    1 

worker  has  inquired  into  the  relations  that  control  th<   cha 
cocoon  as  a  function  of  th'    3  available  for  thi    <  ',  _h'' 

concluded  that,  whil    certain  characters  (form,  di  which 
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depend  on  the  dimensions  and  morphological  characters  of  the  larva  remain 
fixed,  others  (amount  of  floss,  roughness  of  surface,  hardness)  vary,  and 
are  those  that  depend  on  the  difference  of  the  work  imposed  on  the  worm 
by  the  space  in  which  it  works. 

Numerous  technical  experiments  have  been  made  on  silk.  Thus  Quajat 
dealt  with  the  influence  of  water  en  spinning  ;  he  ccncluded  that,  as  regards 
tenacity  and  elasticity,  the  influence  is  less  than  that  cf  the  way  of  spin- 
ning and  certain  other  conditions,  such  as  the  difference  of  rapidity  in  dry- 
ing the  thread.  The  same  author  also  worked  on  the  physical  properties 
of  silks  from  Italian  cocoens  and  arrived  at  the  conclusion  that  the}^  can 
always  compete  with  the  majority  of  the  world's  cocoons  and  often  sur- 
pass them.  He  also  dealt  with  the  relations  between  the  number  cf  flcss 
employed  and  the  physical  properties  of  the  thread  made  fie  m  it,  as  well 
as  apparatus  for  studying  the  physical  properties  of  silk;  the  construction 
of  the  Desuzeau  basin  and  of  the  serimetre  was  modified  under  his  direction. 
Pigorini  has  worked  on  the  gelatinising  property  cf  the  soluble  part 
of  the  silk,  or  "'sericine  "  ;  and,  as  a  result  of  seme  successful  experiments, 
he  proposed  to  extract  the  sericine  from  the  waste  water  of  spinning-mills 
for  industrial  use. 

Verson  and  Quajat  have  studied  technical  question^  relating  to  co- 
coons :  —  rust,  various  methods  of  storing,  loss  in  weight  of  stored  cocoons, 
injurious  influence  of  fumigation  (chlorine,  sulphurous  acid)  in  rocms 
where  the  "heath"  is  prepaid. 

Not  only  has  the  organism  been  studied  independently  but  also  in 
relation  to  its  environment  : 

Verson  and  Quajat  have  studied  the  effect  of  high  and  increasing 
temperature  on  rearing.  A  series  of  researches  continue- d  for  over  20  years 
by  Verson  helped  by  Bisson,  deal  with  the  influence  of  ext<  rnal  c<  nditi<  ns 
of  rearing  on  the  physical  properties  of  the  cccoon.  Taking  as  a  starting 
point  the  fact  that  the  characters  of  a  breed  depend  closely  on  the  envi- 
ronment, Verson  studied  cocoons  chosen  from  24  of  the  best  breeds  of 
silkwoims,  and  coining  from  different  local  environments  from  the  Alps  To 
Sicily.  From  the  results"  it  can  be  said  that  if  care  were  always  taken  to 
adapt  each  pr  duct  to  the  special  exigencies  of  the  place  of  oiiginwith  which 
it  is  intimately  connected,  the  most  celebrated  native  breeds  of  past  times 
would    be  aln;»  st  spontaneously  reconstituted  in  a  few  dozen   years". 

The-  above  studies  are  more  or  less  connected  with  those  <>n  bre<  ds  and 
crosses  as  w<  11  as  those  on  different  silk-yielding  bombyces,  m<  stly  earned 
out  by  Quajat.  The  work  dealing  with  foreign  breeds—  Chinese,  Japa- 
nese, P<  rsiai  ,  Corean  --  took  into  account  all  these'  problems  of  interesl 
both  to  br<  1  d<  r  and  spinn<  r,  such  as  :  -  number  of  eggs  in  a  given  w< 
of  "seed  ;"  duration  of  larval  period;  strength  and  weight  of  cocoons; 
mtity  of  silk  they  yield  ;  characters  <  I  that  silk.  From  eacl  of  these 
studies  their  author  has  drawn  a  definite  c<  nclusi<  n,  by  advising  or  not 
the  relative  rearing.  wh<  th<  r  as  a  pure  brei  d,  or  l'<  1  cr<  ssings,  and  by  in- 
di'catin  E  th  1    were  any  vatttt  ornot,forth<  rearer  and  for  the 

spinner.     Quajat  also  studied  experimentally  the  chiei  pun  and  crossed 
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breeds  of  the  mulberry  bombyx,  publishing  his  results  as  a  monograph 
under  the  title  "Dei  bozzoli  piu  pregevoli  che  preparano  i  lepidotteri  setiferi. 

As  regards  the  pathology  of  the  silk-worm,  of  special  interest  are:  —  the 
studies  on  "  flacherie  "  (causes,  forms,  heredity,  selection,  means  of  de- 
fence) ;  a  long  and  definitive  series  of  researches  by  Quajat,  helped  by 
Rossinski,  on  the  biology  of  Botrytis  bassiaua  (the  hyphomycete  causing 
"pebrine")  and  the  means  of  protecting  rearings  from  it;  the  new  researches 
on  jaundice  which,  suggested  by  recent  observations  of  Ghirlanda  and 
connected  with  some  old  notes  by  Verson,  have  enabled  the  two  authors 
to  find  a  clear  explanation  of  the  formation  and  development  of  the  charac- 
teristic polyhcdric  granulations  in  larvae  affected  with  jaundice. 

The  study  of  the  mulberry  has  not  been  neglected.  Thus,  Verson  and 
Quajat  began  researches  in  1874  on  the  chemical  composition  of  the  leaf 
in  spring  and  autumn,  dealing  especially  with  the  mineral  constituents 
and  showing  the  way  they  vary  during  the  ageing  of  the  leaf.  The  same 
authors  worked  on  the  respiration  of  the  detached  leaf  and  showed  that 
it  eliminates  a  considerable  quantity  of  carbon  dioxide  when  in  the  dark 
and  a  much  smaller  amount  under  the  action  of  light.  Mention  should  also 
be  made  of  a  study  by  Quajat  on  the  action  of  various  salts  and  manures 
on  mulberries  that  were  germinated  and  grown  in  nutritive  solutions  and  in 
soils  of  known  composition.  Pigorint  has  compared  the  chemical  com- 
position of  healthy  mulberry  leaves  with  that  of  leaves  from  trees  heavily 
attacked  by  Diaspis,  thus  showing  the  differences  ;  he  also  demonstrates 
for  the  mulberry  the  well-known  phenomenon  of  the  accumulation  of  com- 
plex organic  substances  in  the  leaves  in  sunlight  and  he  has  studied  the 
others  organs  of  the  plant,  giving  some  new  information  as  to  the  compo- 
sition of  branches  of  differents  ages.  Ghirlanda  has  dealt  with  pathologi- 
cal phenomena  observed  in  recently  imported  Chinese  mulberries,  finding 
a  parasite  which  constitutes  a  new  species  of  microscopic  fungus  belonging 
to  the  genus  Phomas. 

The  scientific  work  of  the  Station  has  been  published  in  a  series  of  vo- 
lumes :  —the  "  Ailante  del  filugello  sano  e  malato  "  by  E.  Verson  ;  the 
"  Annuario  delta  R.  Stazione  Bacologica  sperimentale  di  Padova"  ,  the  "Bol- 
lettino  di  Bachicoltura ,  etc.  In  1897,  VERSONand  Quajat  collected  into  one 
volume,  entitled  "  II  -filugello  e  I'ctrte  sericola  "  such  of  the  papers,  well 
checked  and  of  indisputable  value,  as  they  had  at  that  period  relating  to 
the  silk  worm,  the  mulberry  and  silk. 

The  Station  Museum  contains  :  —  a  collection  of  about  thirty  species 
of  wild  silk-worms  (Lasiocampa  olus  of  Asia  Minor,  the  Balkans,  Dalmatia 
and  Southern  Italy  ;  Antherea  mylitta  from  India  ;  Caligula,  japonica ; 
Rhodia  newer  a  ;  Cricula  trifenestrata  of  Assam  and  Burma  ;  Euchcria  so- 
cialis  of  Mexico,  etc)  ;  a  collection  of  forms  now  reared  in  India  in  the  do- 
mestic .state  :  Bombyx  texior,  B.  croesi  (probably  only  a  poly  volt  in  r  form  of 
B.  mori),  B.  fortunatus,  B.  arracanensis  ;  the  whole  series  of  the  cocoons 
silks  furnished  by  B.  mori  (that  of  the  different  cocoons  occupies  2000  jars)  ; 
a  series  of  large  plastic  models  of  the  healthy  and  diseased  silk-worm  mo- 
delled by  L/UZiARDi  under  the  direction  of  Verson. 
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Thi  Station  at  Padua  has  given  an  impulse  to  Italian  sericulture  : 
i)  by  its  annual  course  of  instruction  aiming  at  a)  communicating  the  results 
of  scientific  researches  to  rearers  in  such  a  way  that  the  resulting  rules  can 
be  applied  by  them  to  practical  rearing  ;  b)  training  technical  rearers  and  egg 
producers  (since  its  foundation  over  1200  diplomas  have  been  granted  by 
the  Institute)  —  2)  by  founding  some  60  sericultural  "Observatories" 
entrusted  with  a)  helping,  by  their  advice,  to  improve  sericulture,  b)  making 
microscopical  examinations  of  eggs  and  moths  for  the  rearers  in  the  district ; 
c)  undertaking  annually  a  model  rearing  and,  in  time,  preparing  sound  eggs 

3)  by  combating  the  importation  of  foreign  eggs,  especially  Japanese  ones, 
and  that  especially  by  showing  practically  that,  by  means  of  scientific 
methods,  eggs  of  superior  quality  can  be  obtained  from  the  native  race  — 

4)  by  taking  part  in  numerous  exhibitions  • —  5)  by  carrying  on  thousands 
of  microscopic  analyses  —  6)  by  organising  prize  competitions  for  mul- 
berry plantations,  joint  incubation  chambers,  rearing  experiments  in  the 
elementary  schools,  etc.  —  7)  by  actively  working  for  the  rebirth  of 
sericulture  in  Southern  Italy. 

501  --  Th9  Formation  Of  Silk  Threads.  —  Revue  ginSrale  des  Sciences,  Year  XXX,  No.  2, 
p.  36.     Paris,  January  30,  191Q. 

Results  of  researches  carried  out  by  E.  Hirazuka  at  the  Sericultural 
Station  at  Nakanu  (Japan)  on  the  formation  of  silk  threads. 

The  liquid  silk  stored  in  the  gland  of  the  silk-worm  is  composed  of  at 
least  two  colloidal  substances  in  suspension  in  a  non-albuminous  fluid. 
The  transformation  of  the  liquid  silk  into  solid  silk  appears  to  be  a  process 
of  coagulation.  If  a  certain  quantity  of  ths  liquid  is  preserved,  it  coagulates 
spontaneously  and  the  process  is  greatly  accelerated  by  mechanical  action 
(tension,  compression)  or  by  adding  a  trace  of  acid,  even  carbon-dioxide. 
Heating  to  boiling  point  also  causes  coagulation  and  as  it  also  takes  place 
in  the  presence  of  potassium  cyanide,  coagulation  does  not  appear  to 
depend  on  enzyme  action. 

Mr.  Hirazuka  thus  considers  liquid  silk  as  a  concentrated  emulsion 
of  silk-forming  substance  in  an  unstable,  supersaturated  state,  while  solidi- 
fication is  a  physical  process.  By  extending  movements  the  liquid  silk 
can  be  str  tched  in  a  semi-gelatinous  filament  which,  when  carefully 
stretched  further,  coagulates  and  forms  a  thread  apparently  the  aine  as 
that  spun  by  the  silk-worm.  It  should  be  noted  that,  during  natural  spin- 
ning, the  silk-worm  moves  its  head  constantly  from  left  to  right,  which  puts 
aterisj  mi    hi  the  silk  issuing  from  the  spinneret. 

502  Artificial    Hybrids  between  Pike  and  Pickerel,   in  the    United    States.    — 
Embody  G.  C,  in  the  /  ,  Vol.  ix.  No.  6,  pp 

W  1  ; 

Investigations  made  in  the  Lake  of  Cayuga,  New  York,  showed  fish 
with  cliai;  intermediate  to  those  of  pike   {Esox  Indus)  and  pickerel 

(Esox  reticulatus) ,  and  the  author  attempted  to  determine  whether  th 
wen    crosses  b  1  species.     He   found   thai    crosses  betv 

these  two  species  are  no1   only  possible,  but    also  unavoidable,  becai 
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they  spawn  and  fertilise  their  eggs  at  the  same  time  and  in  the  same  pla- 
ces. In  March,  1917  he  succeeded  in  making  the  cross  artificially  by 
fertilising  Esox  reticulatus  eggs  with  the  milt  of  Esox  Indus  ;  70  %  of  these 
eggs  developed  normally.  At  the  end  of  6  months  the  author  took  three 
of  the  best  developed  young  crosses,  15.2,  13,8  and  9,1  cm.  long  respective- 
ly and  examined  their  characters,  comparing  them  with  those  of  the 
parents. 

Distinctive  characters  of  Esox  lucius.  —  a)  skin  covered  with  irregu- 
lar dark  marks  on  a  darker  ground;  b)  scales  covering  all  the  cheeks,  but 
only  the  upper  half  of  the  opercula. 

Distinctive  characters  of  Esox  reticulatus.  —  a)  skin  with  a  very  re- 
gular dark  chain  design  on  a  lighter  ground,  b)  scales  covering  all  the  cheeks 
and  all  the  opercula. 

Characters  of  the  crosses.  —  As  these  were  still  very  young  the  cha- 
racter of  the  skin  was  rot  sufficiently  developed  to  make  definite  criticism 
possible,  but  on  comparing  them  with  specimens  of  Esox  lucius  and  Esox 
reticulatus  of  about  the  same  age,  this  character  might  be  said  to  be  inter- 
mediate to  that  of  the  two  parents.  The  oper  .ula  were  however,  distinct- 
ly hybrid  in  character;  the  lower  part  was  not  entirely  bare,  as  in  Esox 
lucius  nor  entirely  scaly,  as  in  Esox  reticulatus  but  %  of  it  was  covered 
with  scales.  . 

Conclusion.  —  The  crosses  obtained  artificially  by  the  author  ap- 
pear indentical  with  the  specimens  with  intermediate  characters  found  in 
the  L,ake  of  Cayuga,  thus  confirming  the  hybrid  origin  of  the  latter. 

FARM  ENGINEERING. 


503  -  Economic  Conditions  of  Power  Farming.  —  Tony  ballu,  in  the  Annates  deia  Science 

aircnomijve  Year  XXXV,  Nos.  "1-3,  pp.  57-i°o       Paris,  1018. 

Power  farming  appears  more  as  an  agricultural  necessity  of  modern 
times  than  as  a  simple  improvement  owing  to  the  need  for  « doing 
better  ».  Above  all  it  is  the  simplest  true  remedy  against  the  too  real 
crisis  in  labour.  Again,  it  should  be  remembered  that  we  now  live  in 
an  atmosphere  of  intensivity  and  « mechanisation »  which  modern 
agriculture  cannot  avoid.  Power  farming  is  one  of  the  new  obligations 
of  intensive  farming  ;  it  is,  says  the  author,  a  condition  which  will  perhaps 
be  che  modern  ''  necessary  evil  ".  This  necessity,  which  was  more  and 
more  felt  before  the  war,  has  become  the  painful  question  of  the  hour 
in  those  countries  that  have  suffered  from  the  war,  especially  in  the  de- 
vastated regions. 

All  the  mistakes  made  in  power  farming  are  due  to  the  fact  that  the 
inventors  and  makers  of  power  farming  machinery  were  not  sufficiently 
well  acquainted  with  agricultural  science  and  did  not  know  how  to  adapt 
mechanics  to  the  needs  of  cultivation.  The  author  considers  the  economic 
conditions  which  any  power  farming  machine  should  obey  and  thus  en- 
ters into  the  field  of  farm  management,  which  is  derived  fr<  ieultu 
ral  practice. 
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The  best  "  mechanical "  solution  of  the  problems  of  mechanical 
cultivation  and  cultivation  in  general  would  be  to  have  a  special  machine 
for  each  kind  of  work.  This  solution  may  be  said  to  be  found,  for  there 
are  excellent  machines  suitable  for  definite  classes  of  work  (windlasses 
for  digging-work,  20  to  40  H.P.  tractors  for  average  ploughing,  small 
tractors  of  the  Mesmay  type  for  light  work,  cultivators  of  the  MEYEN- 
bourg  type  for  breaking  up  the  soil  in  spring,  etc.).  But  were  all  these 
machines  to  be  used  on  one  farm,  even  of  great  extent,  it  would  mean 
financial  collapse  owing  to  the  depreciation,  as  each  of  the  machines  only 
works  for  a  short  period  in  each  year.  From  the  economic  point  of  view 
the  ideal  would  be  the  "  single  "  solution,  representing  a  limited  depre- 
ciation, the  depreciation  on  one  machine  being  the  smaller  the  more  it  is 
used.  It  is  advisable,  therefore,  to  procure  machines  having  varied  uses 
and  which  can  do  the  most  yearly  work.  At  the  present  moment,  tractors 
and  particularly,  windlass-tractors  (e.  g.  Bajac,  etc.)  and  wagon-windlas- 
ses, best  supply  the  want.  The  future  solution  seems  to  be  electrical, 
a  regional  central  station  distributing  current  along  the  chief  communal 
lines  from   which  branch  lines  that  supply  electric  motors. 

The  economical  use  of  power  farming  also  depends  on  the  area  and  the 
form  of  the  divisions  of  the  farm.  There  is  no  need  to  exaggerate  the  diffi- 
culties met  with  by  motor-culture  in  farms  that  are  much  divided,  but 
the  evil  remains  and  the  cost  of  the  work  is  greatly  influenced  by  it. 

Contrary  to  the  wide -spread  opinion  there  is  no  reason  that  power 
farming  should  be  restricted  to  large  farms.  The  only  restriction  on.  the 
use  of  tractors  in  small  areas  rests  in  the  choice  of  the  machine.  Only 
small,  very  handy,  low-powered  machines  can  be  used  in  this  case. 

In  order  that  power  farming  may  develop  to  the  fullest  extent,  farmers 
and  farm  labourers  should  be  given  a  better  mechanical  training  or,  at  any 
rate,   what  training  they  have  should  be"  improved  upon. 

The  drivers  should  be  obtained  from  the  farm-worker  class.  For  this, 
professional  schools  are  needed.  Besides  the  Xoisy-le-Grand  school,  the 
author  suggests  the  foundation  of  "  travelling  schools  of  mechanics  "  for 
loc?l  instruction. 

The  author  next  deals  with  the  value  and  future  of  power  farming  as 
regards  its  relations  with  animal  power.  The  mechanical  motor  is  not  re- 
quired to  replace  the  animate  motor  completely.  If  motor-culture  brings 
about  an  increase  of  yield,  it  will  lead  to  an  increased  need  of  teams  for 
the  work  1  hat  falls  exclusively  to  them.  A  certain  number  of  draught  animals 
have  to  be  retained  for  certain  work  and,  between  them  and  tractors, 
there  is  an  economic  equilibrium  that  is  very  hard  to  obtain.  It  seems, 
however,  that  this  vicious  circle  can  be  avoided  up  to  a  certain  point  by 
the  almost  exclusive  use  of  oxen  as  draught  animals,  for  the)r  can  rest 
without  any  disadvantage  :  their  maintenance  ration  has  a  minimum  cost, 
when  it  is  exceeded  they  "make  meat  "  and,  for  industrial  farms,  they 
are  practical  consumers  of  cumbersome  residues  (pulps,  etc.). 

Mechanical  traction  has  certain  marked  advantages  ovtr  animal  trac- 
tion.   It  is  above  all  the  theoretically  unlimited  power  that  am,  so  to 

1503] 


AGRICULTURAL    MACHINERY   AND    IMPLEMENTS  457 


speak,  be  condensed  in  a  single  machine,  whilst  with  animal  traction,  the 
number  of  animals  in  a  single  team  cannot  be  increased. 

The  power  of  inanimate  motors  can  be  utilised  in  different  ways  : 

1)  by  increasing  the  tractive  effort  to  the  detriment  of  the  speed 
for  very  heavy  work  (grubbing,  deep  ploughing,  etc. )  ; 

2)  by  maintaining  a  minimum  speed ;  th_  corresponding  maximum 
tractive  effort  can  be  utilised  by  cowing  implements  working  at  a  slight 
depth,  but  over  a  large  surface  ; 

3)  by  increasing  the  speed  of  traction  to  the  detriment  of  the  pull 
measured  at  the  draw-bar. 

Bu;,  on  the  other  hand,  the  inanimate  motor  is  less  supple,  it  has  less 
elasticity  as  to  power  and  not  such  a  good  grip  on  the  land  as  animate 
motors. 

The  author  gives  the  economic  and  agricultural  characteristics  of  the 
different  inanimate  motors  (steam,  internal  combustion  and  electric) 
and  the  economic  and  agricultural  characteristics  of  the  different  ways 
of  utilising  motive  power  in  the  field  —  as  a  tractor  or  windlass.  Each 
type  has  its  good  qualities  and  defects  ;  thus  it  is  not  surprising  that  in 
seeking  mixed  solutions  types  of  machines  have  been  proposed  that  are 
also  different  from  those  seen  of  recent  years,  and  the  development  of 
power  farming  has  not  attained  such  a  degree  that  it  is  as  yet  possible 
to  decide  clearly  in  favour  of  any  particular  proposed  principle  or  system. 

The  author  next  deals  with  the  influence  of  substituting  mechanical 
for  animal  traction  on  agricultural  technique  :  on  1)  manuring,  2)  crop 
rotations  and  3)  yields. 

1)  Organic  manures  will  diminish  in  quantity  and  the  author  thinks 
that  the  solution  of  the  problem  from  this  point  of  viewT  lies  in  the  genera- 
lisation of  the  wiae-spread  methods  of  "cultivating  without  manure,, 
based  on  the  ra.ional  utilisation  of  the  inexhaustible  nitrogenous  resources 
that  Nature  provides  through  the  medium  of  the   Leguminosae. 

2)  One  of  the  consequences  of  this  is  the  development  of  forage 
crops  in  the  rotations  (which,  besides,  require  little  labour).  The  forage 
produced  is  used  primarily  for  the  farm  stock,  the  remainder  being  sold 
off  the  farm  or  used  as  green-manure. 

Oat  growing  will  lose  its  importance  and  that  of  wheat  will  increase. 
Beet-growing  may  possibly  develop,  which  is  desirable  for  the  use  of 
alcohol  as  a  fuel. 

3)  Most  of  the  results  obtained  up  to  the  present  agree  in  showing 
that  mechanical  cultivation  clearly  results  in  increased  yields.  This  is 
due  to  the  following  reasons  :  - —  work  done  with  more  powerful  means 
can  be  better  done,  work  can  be  done  that  would  otherwise  be  neglect ed 
and  all  the  work  can  be  done  quickly  in  the  desired  time  and  when  the 
soil  conditions  are  favourable. 

Labour  is  decreasing  everywhere  in  quantity  and  quality  ;  recruiting 
will  be   more  easy  with  power  farming. 

The  author  makes  a  comparative  study  of  the  animate  and  inanimate 
motor  as  regards  its  cost.     The  question  of  fixing  the  cost  price  is  usually 
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very  complex  and  very  difficult.  Besides,  as  mechanical  traction  resolves 
the  labour  question  and  leads  to  economy  in  labour,  while  allowing  the  soil 
to  be  worked  better  and  the  yield  increased,  it  is  of  little  importance  if 
it  costs  more  than  when  horses  are  used. 

The  value  and  future  of  mechanical  cultivation  in  relation  to  the  diffe- 
rent crops  (cereals,  roots,  vines)  is  next   considered. 

In  conclusion,  the  influence  of  power  farming  on  the  division  of  labour 
is  dealt  with  :  —  intensive  cultivation  is  leading  to  the  division  of  labour 
and  moto-culture  accentuates  this  fact,  and  the  development  of  the 
"  undertaking  ,,  can  be  seen  (contractors  for  threshing,  draining,  mecha- 
nical ploughing,  etc). 

504  -  G3V3rnm3iit  Tractor  Cultivation  in  England  and  Wales  (t).  —  Hutchinson 
Captain  G.  T.  (Mechanical  Cultivation  Commissioner,  Pood  Production  Department), 
in  Fhe  Journal  of  the  Board  0!  Agriculture,  Vol.  XXV,  No.  9,  pp.  1045-1054  +  7  t*"ig5 
London,  December,  1918. 

In  order  to  appreciate  properly  the  part  played  in  British  agricul- 
ture to-day  by  the  tractor,  it  is  essential  to  consider  briefly  the  history 
of  the  tractois  empk^ed  by  the  Food  Production  Department. 

The  scheme  was  instituted  at  a  moment  when,  in  consequence  of  sub- 
marine warfare,  it  became  necessary  to  grow  as  much  corn  as  possible  in 
the  British  Isles.  To  do  this  some  increased  and  more  rapid  means  of 
cultivation  than  those  hitherto  employed  were  demanded.  Bvtn  it  suffi- 
cient horses  had  been  available,  their  work  was  too  slow  for  the  emergency  ; 
further,  every  team  of  horses  required  a  man,  and  sufficient  men  could  not 
be  found.  Nor  was  it  possible  to  obtain  increased  steam  tackle.  The 
Government,  therefore,  resorted  to  the  tractor,  which  could  operate  in 
districts  where  steam  tackle  could  not,  and  which  required  less  labour 
and  covered  more  ground  than  horses. 

In  these  circumstances,  little  use  could  be  made  of  the  experience 
gained  with  the  few  privately-owned  tractors  in  the  country.     It   was 
considered  necessary  to  purchase  tractors  of  all  types,  wherever    they 
could  be  found,  and  set  them  to  work  at  once.     A  beginning  was  made 
late  in  the  spring  of  1917,  and  the  scheme  was  rapidly  developed.     In 
order  to  utilise  the  tractors  to  the  fullest  extent  some  system  of  centrali- 
sed control  had  to  be  improvised,  and  at  the  same  time  local  arrangem 
had  to  be  made  for  working  them  and  keeping  them  in  repair.     Th 
facilities  woe  supplied  by  the  mechanics  and  repairing  shops  of  the  mo- 
tor trad<  ,  which  was  entrusted  with  the  local  management,  under  the  con- 
trol of  the   Food   Production  IK  Tractors    weri  ved   by 
each  county  as  they  became  available  ;  the   T              Repr<  Ive  for 
the  county,  acting  in  concert  with  the  Agricultural  F.                 Committee, 
arranged    heir  work,  they  were  manned  chiefly  b          tiers  from  1  ;i>    A- 
gricultural  Companies;  and  they  were  kept  running  by  the  prop 
the  provincial   motor  garages. 
At  on<            ,  more  than  20  types  of  ti 


(1)  See  A*.,  May,  1918,  No.  554-     ('-■'■) 
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Government,  and  it  has  now  been  found  possible  to  reduce  the  types  to 
six.  Since  191 8,  it  has  also  been  found  possible  to  decentralise  the  scheme, 
and  to  hand  over  to  each  County  Committee  the  control  of  the  tractors 
allotted  to  it.  In  several  counties  a  further  advance  has  been  made  by 
loaning  the  tractors  to  individual  firms  to  conduct  as  a  private  enterprise; 
tractors  have  also  been  sold  to  individual  farmers,  and  since  the  begin- 
ning of  1 91 8  some  3  000  to  4  000  tractors  have  been  disposed  of  in 
this  way. 

To  summarise  briefly  the  results  of  the  scheme,  it  may  be  said  that 
it  has  fulfilled  its  object.  It  enabled  County  Committees  in  every  instance 
to  carry  out  their  programmes  for  increased  wheat  production  ; 
it  assisted  them  to  reap  their  haarvest  ;  and  it  has  introduced  a  new  and 
highly   efficient   means   o±   cultivation  to   the   farmers. 

A  careful  distinction  must,  however,  be  drawn  between  the  tractor 
of  the  Government  scheme  and  the  tractor  in  the  hands  of  the  farmer. 
Th^'  former  was  employed  as  an  emergency  measure  ;  in  consequence  its 
work  was  often  imperfect,  labour  was  wasted  in  connection  with  it,  and 
operating  expenses  were  high.  In  the  hands  of  the  farmer,  however,  the 
tractor  economises   labour   and  does  the   work  cheaply. 

With  regard  to  the  high  working  expenses,  the  exigencies  of  the 
situation  required  that  the  Government  tractors  should  be  available  wher- 
ever they  were  needed.  They  were,  therefore,  grouped  in  units  usually  of 
10  tractors,  each  unit  serving  a  wide  district.  Petrol,  paraffin  and  grease 
had  to  be  delivered  daily,  thus  increasing  the  cost. 

As  most  of  the  tractors  were  made  in  America  where  paraffin  is 
little  used  as  a  fuel,  they  had  to  be  fitted  with  atomisers  and  superheaters. 
Time  and  experience  are  now  meeting  this  difficulty,  but  in  191 7,  the  work 
could  not  be  delayed;  petrol  could  not  be  spared,  but  paraffin  was  avail- 
able. The  tractors  were  hastily  adapted  and  worked  with  paraffin,  and 
in  some  cases  this  resulted  in  excessive  wear  of  engine  parts.  Compe- 
tent mechanics  were  not  alvays  available  and  the  supply  of  spare  parts 
for  the  tractors  during  the  war  was  a  perpetual  difficulty. 

The  Government  tractors  have  ploughed  up  a  great  deal  of  very  va- 
ried grass  land,  the  object  being  to  produce  as  much  as  possible.  Farmers 
did  not  meet  such  difficulties  as  a  rule,  as  their  tractors  usually  had  only 
to  plough  land  that  had  been  previously  ploughed.  As  regards  labour, 
the  Government  met  with  great  difficulties  ;  in  the  spring  of  191 7  about 
600  Government  tractors  were  working,  while  at  the  same  period  in  1018 
these  were  over  4  000.  Drivers  had  to  be  found  and  trained  quickly  ; 
in  future,  these  men  will  be  available  for  the  farmers,  an  advantage  owing 
to  the  Food  Department's  initiative.  Another  advantage  which  the  far- 
mer will  have  is  that  he  will  be  able  to  attach  to  his  tractor  theploughoi 
cultivator  most  suited  to  his  particular  requirements,  whereas  the  Govern- 
ment tractor  was  limited  to  such  implements  as  were  availabl*  . 

The  experience  acquired  with  the  Government  tractoi  servia  shows 
that  to  obtain  the  most  economic  results  from  the  tractor,  it  should  be 
in  the  hands  of  the  farmer,  and  should  not  leave  his  farm,  exoepl  perns 
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to  assist  his  immediate  neighbours,  in  cases  where  such  an  arrangement 
is  possible. 

As  regards  the  work  done,  the  acreage  results  achieved  by  Govern- 
ment tractors  must  not  be  accepted  by  prospective  purchasers  as  a  final 
test  of  their  capabilities.  The  weekly  reports  published  by  the  Food 
Department  show  that  few  counties  were  able  to  maintain  an  average 
of  10  acres  ploughing  per  week  per  tractor,  or  a  fuel  consumption  below 
5  gal.  per  acre.  In  nearly  every  county,  however,  a  Fordson  tractor, 
with  a  self-lift  plough,  Jias  ploughed  over  5  acres  in  the  day  uuder  favour- 
able conditions,  in  the  hands  of  one  reasonably  competent  man  or  woman. 
The  same  tractors  have  frequentty  cut  upwards  of  15  acres  in  the  day  with 
a  bmder  which  would  not  be  exceeded  by  two  teams  of  three  horses  work- 
ing in  shifts. 

It  wras  proved  in  every  county  that  the  quality  of  the  work  done  by 
tractors  is  perfectly  satisfactory.  The  same  applies  to  the  quickness  of 
their  work. 

The  Food  Production  Department  have  employed  more  than  20 
types  of  tractors,  six  of  which  have  now  been  retained.  Amongst  these 
the  author  mentions:  —  i)  the  "  Titan  "  (1)  tractor,  which  has  done  ex- 
cellent work  under  the  most  varied  conditions  ;  2)  the  "  Overtime  "  (2) 
tractor,  a  general  utility  machine  which  has  given  satisfaction  ;  3)  the 
Clayton  Shuttleworth  tractor  which  is  especially  suitable  on  heavy 
clay  land,  the  pressure  on  the  land  being  much  reduced  by  a  caterpillar 
track ;  this  is  the  only  tractor  of  this  type  now  operated  by  the  Govern- 
ment; 4)  the  Saunderson  tractor  (3),  of  British  make,  which  has  the  ad- 
vantage of  a  winding  drum  ;  it  has  be-11  found  more  satisfactory  than  other 
tractors  for  road  work ;  5)  the  25  H.P.  «  Mogul »  (4) ,  a  heavy  tractor,  employed 
mainly  for  threshing  ;  in  some  counties  it  has  done  a  lot  of  ploughing  when 
the  land  was  in  a  suitable  condition  ;  it  is  too  heavy  for  use  on  wet  land  ; 
b)  the  Fordson  (5)  tractor  probably  the  cheapest  tractor  on  the  market ; 
it  is  not  a  general-utility  tractor,  as  it  may  prove  to  be  too  light  to  be  used 
effectively  as  a  stationary  engine,  but  for  the  purpose  of  cultivating  it 
is  an  acknowleged  success  ;  it  is  the  only  Government  tractor  equipped 
with  a  self-lift  plough,  and  can,  therefore,  be  worked  by  one  man;  it  has 
given  good  results  in  heavy  soils  in  suitable  condition  for  ploughing,  such 
as  those  in  Essex  and  other  counties. 

No  less  than  2  500  Fordson  tractors  have  been  bought  by  priva 
owners.  Fur  some  time  its  reputation  suffered  because  the  No.  7  Oliver 
plough  attached  to  it  turned  a  14  in  .furrow,  which  in  many  cases  proved 
unsatisfactory.  This  plough  has  now  been  converted  bo  turn  a  co-in 
furrow,  with  the  besl  results.  Other  improvements  now  being  carried  on 
by  the  Departmenl  are  the  provision  of  a  «governor»  for  the  engine,  a 
brake  lor  roadwork,  and  a  "  release  "  attached  to  the  draw-bar'. 

(i;  .s  ■    /•'  .  1.     Hi   No.    lose.     [Ed.) 

(2)  Si-  R.,  i.,i<>.  V  ..  896;  R.,  KH-.  X  ..  ?s;  ;  R.,  [918,  X  ,.  81  —  (l)  3j«:  R  ,  1918 
No.  678.  —  (1)  Sae  R.,  igi6,  No  670;  R.,  1917  No.  75.;  —  (5)  Sei  R..,  1917,  Nos  755 
air  I  1051.     [Ed.) 
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The  proper  course  for  a  prospsctive  purchaser  of  a  tractor  is  to  examine 
the  work  of  his  neighbour's  tractor,  or  of  the  different  types  of  Government 
tractor  in  his  count}'  before  making  a  selection.  He  can  also  obtain  full 
information  from  the  officials  employed  by  the  Executive  Committee  of 
his  county,  and  by  this  means  he  can  see  and  judge  for  himself  which 
type  best  suits  his  particular  requirements.  It  only  rests  with  the  farmer 
to  take  advantage  of  what  is  probably  the  widest  form  of  pra~tLal  demons- 
tration ever  carried  out  by  any  Agricultural  Department. 

The  author  of  these  notes  has  seen  something  of  the  work  of  the  Go- 
vernment tractors  in  practically  every  county  in  England  and  Wales. 

505   -  D3   DiOil-Bouton  Mator  Windlass.  —  RlNGELMANN,  in   the  Bulletin  de  la  Societi 
d' encouragement  pour  V Industrie   n-.itiomile,  Year  CXVII,  and.  Half- Year,  Vol.  CXXX* 
No.  6,  pp.  476-479  +  4   Figs.     Paris,  191S. 

The  author  describes  the  De  Dion-Bouton  motor  windlass  which  took 
part  in  the  demonstrations  held  at  La  Verriere,  Mesnil,  and  St.  Denis  (1). 
The  following  information,  extracted  from  the  Illustrated  Official  Journal 
of  Patents  of  July  17,  1918,  relates  to  the  patent  applied  for  in  England 
under  the  No.  115  856  of  May  15,  1918. 

Figures  1  and  2  show  the  chief  parts  of  the  windlass. 

In  the  plan  (Fig.  1)  can  be  seen  the  engine  M  with  4  vertical  cy- 
linders and  its  fly-wheel  v,  the  spicyclic  clutch  8  with  its  drum  13  reducing 
the  speed  to  the  propeller  shaft  16  connected  by  a  cardan  shaft  19  to 
the  primary  shaft  20  of  the  gear-box  21.  The   plan  also  shows  the   driver's 


Fig.   1.  — ■  Plan  of  the  de  Dion-BoutOn:  motor-windlass. 

seat  s  at  the  side  and  the  steering  wheel  d.  The  placing  of  the  lateral 
seat  on  the  opposite  side  to  the  hauling  cable  /  is  similar  to  that  al- 
ready noted  in  certain  American  machines  ;  when  working,  one  machine 
has  the  seat  on  its  right  side  (Fig.  1)  while  the  other  machine  has  it  on  the 
left.     When  the  windlass  is  not  hauling  the  plough  (as  in  ploughing  with 


(1)  vSee  R.,  February  1919,  No.  238.     {Ed.) 
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steam  tackle  (Cultwe  mecanique,  Vol.    I.),    and   the    machine  is  to  move 
f)rward,  the  sliding  gears  35  and  38  slip  on  the  primary  shalt  20   and 
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Fig. 


Elevation  of  gear-box  of  the  de  Diox  Bhutox  motor  win 


■    ?.  -  -  Brake  drum  <>f  the  dc  Dion  Borjiotf  motoi  windlass. 

engage  vvitli  glaring  37  or  39,  giving  the  top  and  bottom  speeds  respec- 
tively ;  the  reverse  is  obtained  by  engaging  the  wheels  40  and  43;  the 
shaft  carries  a  bevel-gear  23  driving  a  counter-shaft  24  carrying  pinions 
26  meshing  with  the  internally  toothed  rings  27  on  the  driving  wheel  3. 

[SIS] 
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The  driving-wheels  3  have  a  double  rim  ,an  inner  smooth  rim  32 
and  an  outer  rim  33  of  smaller  diameter  provided  with  gripping  blade? 
31.  The  annulus  102  beds  into  the  ground  when  the  tractor  is  hauling  a 
plough  and  prevents  lateral  movement  due  to  the  haulage  cable  bein^ 
parallel  to  the  back  axle.  The  front  wheels  aire  provided  with  bosses  to 
which  tools  are  secured,  which  are  adapted  to  penetrate  into  the  ground 
for  a  similar  purpose. 

The  winding  drum  55  is  concentrically,  arranged  on  the  propeller  shaft 
and  is  driven  from  it  through  a  pinion  47  on  the  shaft,  epicyclic  gearing 
48,  sleeve  51,  tubular  shaft  52,  and  dog-clutch  56.  The  brake  drum  50 
(Fig.  3)  is  provided  with  a  cable  65,  one  end  of  which  is  fixed  to  the  chassis 
h  and  the  other,  58-,  to  a  rachet  operating-lever  61,  which  controls  the 
braking  of  the  drum. 


Fig.  4.  —  Rope-laying  device  of  the  de  DioN-BoutoN  motor  windlass. 


The  cable,  coming  from/  (Fig  1),  winds  evenly  on  the  drum  55,  the 
winds  being  in  contact  and  never  overlapping,  which  might  break  the  cable; 
to  do  this,  a  rope-laying  device  is  provided,  mounted  on  the  chassis  at 
xx',  on  the  opposite  side  to  the  seat  and  on  the  side  of  the  field  being 
ploughed,  to  the  left  of  the  tractor  shown  in  Fig.  1  and  to  the  right 
of  that  standing  on  the  opposite  headland. 

The  cable  passes  between  4  guide  rollers  67  and  68  (Fig.  4)  mounted  on  a 
carriag :  72  having  rollers  73  running  on  rails  74,  according  to  the  movement 
of  the  horizontal  screwed  spindle  92,  which  is  moved  backwards  or  forwards 
by  the  pinion  87  forming  the  nut  for  the  screwed  shaft  through  the  pinions 
84  and  89,  and  the  idle  wheel  88  which  moves  the  carriage  in  the  reverse 
direction.  The  wheels  87  and  88  can  be  driven  consecutively  by  one  of  th 
wheels  85  or  86  according  to  their  position  ;  these  wheels  85-86  are  key<  d 
on  the  shaft  83,  which  can  be  reversed  by  stops  93,  94  on  the  ends  of  the 
screwed  shaft,  the  counterbalance  weight  97  operating  between  stops  99 
on  shaft  83  holding  it  in  position.  This  shaft  is  driven  through  chain-wb 
80  and  81.  the  first  of  which   is  keyed   on  shaft  78  driven  by  the  pinion 
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77  and  the  wheel  76  on  the  drum  i  of  the  windlass  55.    In   Fig.    4,  part 
ot  the  chassis  of  the  motor  windlass  can  be  seen  at  ti. 

506   -  Tractor  Shock-Absorber.  —  Dfssaisaix  K..,in  the  Journal  d' Agriculture  pratique, 

Neve  Series,  Vol.  XXXI,  No.  15,  p.  202.     Paris,  July  25,  19*8. 
Tractor  shock-abo=orbcr,  made   by  the  firm  of   Brille. 

The  results  of  M.  Ringelmann's  researches  on  shock-absorbers 
("  amortiseurs  ")  can  be  summarised  as  follows  :  —  with  a  well  designed 
shock-absorber  an  economy  of  33  to  54  %  can  be  obtained  on  the 
starting  effort  of  a  motor  and  from  10  to  30  %  on  its  average  tractive 
effort. 

If  with  the  use  of  the  shock-absorber  animate  motors  are  tired  less, 
it  acts  similarly  on  inanimate  motors  by  economising  a  part  of  the  fuel  usea 
the  quantity  and,  consequently,  money  value  of  which  can  be  calculated.  Thus 
taking  a  tractor  that  consumes  3,75  gal.  to  plough  an  acre,  1,25  gal.  is 
required  to  propel  the  tractor  and  2,50  to  work  the  plough.  The  economy 
in  fuel  obtained  with  a  shock-absorber  can  only  affect  2,50  gal.  per  acre. 
If  the  saving  is  20  %,  it  represents  0,5  gal.  per  acre  ;  if  it  is  30  %,  it 
represents  0.75  gal.  per  acre.  Lately  in  France,  petrol  cost  4$.  4^  a 
gallon  in  the  field,  so  that  according  to  the  above  figures,  the  economy 
procured  by  using  the  shock-absorber  amounts  to  from  2S.  2d.  to  3s.  3d. 
per    acre. 

It  is,  therefore,  advisable  to  place  0  shock-absorber  between  the 
tractor  and  the  plough,  all  the  more  because  by  reducing  the  shocks  and 
vibrations  of  the  tractor,  the  machine  deteriorates  less. 

The  appended  figure  shows  a  shock-absorber  made  by  the  firm. of 
Brille,  28,  Boulevard  de  Villiers,  Fevallois-Perret  (Seine).  The  buffer 
spring,  which  blocks  under  a  pull  of  2  200  to  2  640  lb.  is  held  between 
two  plates  on  which  work  curved  irons,  the  buckle  of  which  serves  as  a 
yoke-ring  ;  the  cross-pieces  prevent  the  ring  from  closing  and  allow  the 
necessary  play  for  the  irons  to  slide  on  the  plates. 


Tractor  shock-absorber,  made  by  the  firm  of  Briii.e. 

507   -  Tony  Ballu  Motor  Balance  Plough.  —  Ringelmann  M.,  in  thz^Bulletin  de  la 
Sociele  d'Encoura  etnent   pour  V Itidyttri*  nationale,  Year  CXVII,  Vol.  CXXX,  No.  6,  J 
pp.  481-482.     Paris  Nbvemb  t  Decembet  1918. 
The  principle  of  M.  Tony  Ballu's  motor   balance-plough  is  shown 

in  the  appended  two  figun  s-. 

[506-50?] 


AGRICULTURAL    MACHINERY    AND    IMPLEMENTS 


465 


The  central  chassis  1  carries  the  engine  m  and  its  accessories,  the 
gear-box  e,  etc  .,  the  two  driving  wheels  2  and  3  and  the  steering  wheels 
4  and  5  controlled  by  the  driver  from  his  seat  s  by  means  of  the  wheel 
d ;  the  seat  can  be  placed  at  s'  or  s". 


Tony  Balltt  motor-balance  plough. 
Upper   figure  —  Elevation. 
I/owcr  figure  —  Plan. 

According  to  the  work  to  be  done,  the  chassis  runs  with  wheels  2  and 
3,  the  tyres  of  which  are  fitted  with  tools  to  give  more  grip  on  the  land. 

If  ploughing  is  to  be  done,  one  of  the  wheels  (No.  2,  on  the  side  to 
be  ploughed)  is  fitted  with  strakes  to  give  more  grip.  For  other  work  or 
with  other  tools,  the  haulage  cable  winds  on  the  drum  40  fastened  on 
the    wheel  2. 

The  machine  can  thus  work  as  a  direct  tractor  with  the  driving  wheels 
2  and  3  or  as  a  haulage  tractor,  with  the  difference  that  the  haulage 
cable  winds  on  the  drum  of  one  of  the  wheels,  the  other  acting  with  its 
gripping  tools  as  a  tractor  driving  wheel.  For  certain  kinds  of  work  two 
haulage  cables  can  be  used,  one  on  each  drum  40  and  41  of  the  dining 
wheels  2  and  3. 

In  the  figures  the  application  has  been  made  to  an    ,,  anti-balai i< 
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plough,  the  details  of  which  are  sho^n  at  Nos.  9,  11,  12,  13,  15  41,  with 
a  possible  extension  n  of  the  frame  9  to  9'.  The  lever  35-33-34  gears 
up  the  windlass  24  driven  by  the  chain  28  and,  through  the  chains  26, 
tips  up  the  ploughs  at  the  furrow  end.  The  machine  can  be  used  for 
ploughing  without  ridges. 

508  -  Experiments   on   the  Mechanical  Cultivation   of   Rice  in  Coehin-China.  — 

Labaste,  Legras  y  Mo  range,  in  the  Bulletin  a^rioole  d  I'lnstitut  scientifique  de  Salmon, 

Year  I.,  No.  i,  pp.  4-12.  Saigon,  January,  1919. 
Cochin-China  takes  the  second  place,  immediately  after  Burma,  among 
the  largest  exporters  of  rice  in  the  world.  The  quantity  exported  by  it 
varies  each  year  from  1  to  1  %  million  metric  tons  of  decorticated  rice  of 
a  value  of  about  200  million  francs.  The  total  production  of  the  colony 
varies  round  2  %  million  metric  tons.  The  preparation  of  the  soil  and  har- 
vesting, being  carried  out  by  primitive  methods,  take  a  long  time,  and  the 
droduction  could  be  increased  considerably  if  machinery  replaced  hand 
labour,  for  uncultivated  land  suitable  for  rice  fields  covers  an  area  of 
several  million  hectares  in  Cochin-China  and  Cambodia  alone. 

In  western  Cochin-China  there  are  vast  estates  occupied  by  a  single 
tenant  and  growing  rice  each  year.  For  a  long  time  the  Administration  and 
the  Chamber  of  Agriculture  have  been  occupied  with  the  application  of 
modern  methods  of  mechanical  cultivation  to  the  preparation  of  the  soil 
and  to  the  harvest.  Each  year,  at  the  request  of  the  Colonial  Council  an 
important  credit  was  inserted  in  the  budg  et  of  Cochin-China  for  these  ex- 
periments, but  it  was  never  possible  to  utilise  it.  In  10,17,  when  the  Mis- 
sion for  the  Inspection  of  Agriculture  and  Forests  was  organised,  the  Go- 
vernor General,  M.  Albert  SarrauT,  directed  that  the  experiments  were 
to  be  commenced.  Thanks  to  the  help  of  the  Supplies  and  Transport 
Service  and  to  the  kindness  of  the  American  Consulate,  the  necessary 
machinery  was  imported  from  the  United  States  and  was  at  once  put  in 
working  order  by  the  staff  of  the  School  for  Naval  Mechanics. 

The  first  experiments  were  begun  in  Frebruary  in  rice  fields  near  Sai- 
gon. They  were  next  earned  out  in  western  red  earth  lands  devoted  spe- 
cially to  Hevea.  After  April  18,  experiments  on  a  larger  scale  were  car- 
ried out  in  the  province  of  Soctrang  on  the  farm  of  M.  I/Abaste,  vice-pre- 
sident of  the  Saigon  Chamber  of  Agriculture. 

The  authors  publish  the  chief  documents  relating  to  these  trials.  The 
last  was  written"by  the  late  P.  Morange  a  few  days  before  his  death. 

Particulars  of  the  machines  EXPERiMSSfSD  wrta 

1)   Half 'tractor  —  45  HP. ." Caterpillar  Type;  — 

Total  length  of  machine 12  ft.   5  in. 

Total  breadth  of  machine      8  ft.  5  in. 

Width  of  chain  tracks 27.3  in. 

Length  of  track  in  contact  with  the  soil      ....  6  ft.  6  in. 

Carrying  surface  of  each  track. 34.3  sq,  fr. 

Total  carying  surface 34.5  s(|.  ft. 
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Weight,  of  tractor  in  running  order 169  c.vt. 

Pressure  on  soil :  weight  per  sq.  dm.  of  carrying  surface  30.89  kg. 

Four  cylinder  engine       600  revolutions  per  minute. 

Total  power  of  engine 40-45  H.P. 

Effective  tractive  power. 20-25  H.P. 

Two  speeds,  working       1.4  and  2.1  miles  per  hour 

Road  speed 2.5  miles  per  hour 

Hourly  petrol  consumption 4.4    to     5.5    gal.    during     work 

according  to  its  nature. 

Hourly  consumption  on  the  road 2.64  gal.        .    .    . 

Ignition  by  a  high-tension  magnet. 
Petrol  tank  holding  45  gal. 

2)  Four-furrow  ploughs  with  wooden  frames  :  — 

Width  of  work  per  plough 59  in. 

Distance  between  shares 14.6  in. 

Total  width  worked  with  2  ploughs 10  ft.  2  in. 

Weight  of  each  plough 1540  lb. 

Area  ploughed  per  10-hour  day  :  from.    .....  12.3  to  19.8  acres 

according  to  the  working  depth. 

3)  Norwegian  harrow  with  metal  frame  :  — 

Total  weight 990  lb. 

Two  rows  of  "  stars  "  arranged  in  spirals  round  axles      58.5  in.  long  and  15.6  in.  apart 

Each  axle  includes  21  "stars  "  with  5  branches  each      6  in.  long. 

The  "  stars"  are  4  in.  apart. 

The  implement  has  a  fore-carriage  and  is  provided  with  3  wheels  for  transport  on  the 

road. 

The  conclusions  arrived  at  from  the  trials  of  the  45  H.P.  caterpillar 
Holt  tractor  and  the  gang  ploughs  (two  ploughs  with  4  shares  each)  are 
given  below. 

1)  Tractor.  —  The  tractor  is  easy  to  drive  and  very  supple  in  manoeu- 
vering,  but  it  cannot  work  in  the  rice  fields  which  are  quite  sodden  at  the 
time  when  cultivation  is  usually  carried  out  by  native  methods  -  -  by  hand 
or  with  buffaloes  ;  the  tractor  sinks  in  too  much  and  cannot  go  forward 
in  such  soft  soil. 

The  following  changes  are  suggested  after  experiments  lasting  3  months  : 

a)  Widening  the  chain  tracks  which,  instead  of  being  27.3  in.  wide 
should  be  33  to  35  in.  wide  if  possible. 

b)  The  chain  tracks  should  be  fitted  with  strakes  projecting  at  right- 
angles  to  the  track  so  that  it  will  grip  the  soil  better  and  enable  the  tractor 
to  advance  without  slipping,  i.  e.  so  that  the  track  will  not  turn  round  on 
itself  ;  it  is  suggested  that  half  the  chains  of  each  track  (i.  e.  13  out  of  "26) 
should  be  fitted  with  strakes  projecting  about  3  in. 

c)  The  tractor  should  be  supplied  with  a  carburettor  to  enable  it 
to  burn  paraffin  rather  than  costly  petrol. 

a)  The  machine  should  be  provided  with  an  electric  lighting  appara- 
tus for  night  work' and  a  special  pulley  for  driving  farm  machinery. 
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e)  The  point  at  which  the  ploughs  are  attached  to  the  tractor  is  too 
low  ;  owing  to  this,  the  two  first  shares  tend  to  penetrate  too  deeply  in  the 
soil. 

2)  Ploughs.  -  -  The  two  4  furrow  ploughs  send  by  Messrs.  Holt  are 
unsuitable  for  work  in  rice  fields  in  Cochin-China,  and  they  have  had, 
therefore  to  be  modified  completely.' 

a)  The  shares,  in  their  longitudinal  alignment,  are '  too  near  toge- 
ther, so  that  grass  sticks  to  them  and  they  frequently  get  stopped  up  with 
weeds  and  soil,  thus  causing  frequent  stoppages. 

b)  The  shares  are  much  too  large  and  heavy ;  they  might  well  be  re- 
placed by  small  ploughs  of  the  Oliver  type,  assembled  in  groups  of  8  to  10 
on  an  extra-light  frame,  which  is  preferably  wholly  metallic  ;  the  straight 
cast-iron  braces  could  be  replaced  by  a  strong  hoop-shaped  angle-iron,  af- 
fording little  hold  to  the  uprooted  weeds. 

c)  The  system  of  lifting  with  levers  and  toothed  sectors  must  be  re- 
placed by  a  system  with  a  wheel  and  vertical  endless  screw. 

d)  The  shares  should  be  sufficiently  far  apart  (at  least  35  in.  in  the 
horizontal  alignment)  to  avoid  choking  up. 

e)  The  trailing  wheels  should  be  replaced  by  very  large  and  very 
light  drums  ;  the  fork  of  the  idle  wheel  which  favours  choking  up,  should 
be  suppressed;  instead  of  drums,  skids  with' a  large  surface  could  be  tried  ; 
the  drum  or  skid  in  front,  regulating  the  depth  of  ploughing,  should  be  en- 
larged  by  at  least  23  in.  from  the  first  share. 

f)  Instead  of  ploughs  the  use  of  strongly  built,  but  light  disc  scari- 
fiers might  be  studied,  the  machine  not  going  below  8  in. 

From  these  trials  it  appears  that  it  is  quite  possible  to  plough  rice 
fields  by  directly  hauling  the  implements.  From  the  preliminary  gro- 
pings,  even  from  the  negative  results  obtained  at  Saigon,  very  interesting 
and  encouraging  conclusions  can  be  drawn. 

If  the  Agricultural  Services  make  the  teachings  of  practice  clear,  it 
will  doubtless  be  possible  to  do  much  better  later  on. 

It  would  be  very  interesting  to  carry  out  multiple  ploughing  tests  in 
Hevea  soils,  with  the  modified  ploughs  ;  new  observations  could  be  made 
that  might  lead  to  fixing  the  practical  kind  of  machine  for  proprer 
mechanical  cultivation  in  Cochin-Chinese^  soils,  whether  inundated 
or  not. 

509  -  Review  Of  Patents.  —  Canada  TJ.  S.  A.,  Un-ited'^Kixgdov,  Switzeblaxd.  —   fot 
sources,    see    R.    January,    1919,  No.  104.  —  F&\nce,  see  R.  Pebrnary  1919,  No.  247. 

—  Ixdia  —  Indian  Textile  Journnl.. 

Tillage  Machines  and  Implements.  —  Canada  :  187320,  Plough 
lever  ;  187484  —  1885 10  Ploughs. 

France:  489421  Improvements  to  ploughing  implements  for  motor- 
culture  ;  480578  Improvements  to  driving  wheels  for  power  farming 
machines  and  other  similar  applications;  489582  Plough. 

India:  4098.  Tractor  plough. 

United  Kingdom  :    120450   Steam   tackle  for  ploughing,  etc  :  120586 
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121341  —  121640  Ploughs;  120587  Machine  for  extracting  the  soil,  roasting, 
then  replacing  it  ;  120687  Motor  plough  ;  121697  Device  for  lifting  a  plough 
share  above  obstacles  met  with  in  the  soil ;  121930  Cable  system  of  mecha- 
nical ploughing. 

United  States  :  1283650  —  1285008  —  1285171  Ploughs  ;  1283679 
Plough  attachment ;  1283974  —  1284208  — 1284617  — 128555 1  — 1286557 
1286710  —  1288241  —  1289176  Cultivators  ;  1283811.  Couch  grass  exter- 
minator ;  1284089  Device  for  regulating  the  height  of  the  chassis  of  a 
motor  plough  in  relation  to  the  guiding  wheel ;  1284871  Disc  coulter  ; 
1284901  Harrow  attachment  ;  1286127  Drill  plough ;  1286268  Roller 
attachment  for  seeder  ;  1286354  Disc  plough  attachment ;  1286545  Gar- 
den plough  ;  1286585  Steering  lever  for  sulky  cultivator ;  1287749  Pul- 
veriser ;  1288321  Weeder  ;  1288571  Garden  cultivator ;  1288608  Toothed 
roller  for  tillage  machine  ;  1288773  Traction  plough  ;  1289023  Weeder 
harrow  with  toothed  roller ;  1289094  Tillage  machine ;  1289333  Device 
for  lifting  a  reversible  plough;  1289700  motor-plough  ;  1289462  Gang 
plough. 

Switzerland  :  45872  Modification  of  land-rollers ;  59587  Cylinder  for 
land  and  meadow  rollers  ;  80647  —  80648  Motor-ploughs. 

Manures  and  Manure  Distributors.  —  Canada :  188439  Manure 
spreader. 

France:  489566  Fertilising  and  insecticidal  nitrifying  product  (1). 

India:  4101  —  4104  —  4110  Improvements  in  the  manufacture  of 
ammonium  nitrate  ;  4102  Improvements  in  the  manufacture  of  chemical 
fertilisers  ;  4103  Improvements  in  the  production  of  nitrates ;  4111  Process 
for  the  preparation  of  nitrates  by  means  of  bacteria  ;  41 13  Process  for  oxi- 
dising ammonia,  ammoniacal  compounds  or  organic  nitrogen  compounds. 

United  Kingdom  :  121082  Process  for  manufacturing  ammonium  sul- 
phate. 

United  States  :  1284667  Manure  cart  ;  1285183  —  1291436  Fertiliser 
distributors  ;  1286430  —  1289513  Manure  spreaders. 

Switzerland :  80917  Manure  spreader. 

Drills  and  Seeding  Machines.  —  Canada  :  187287  Drill. 

United  States  :  1283892  —  1285327  Potato  planters  ;  1284290  — 
1289120  —  1291164  Planters  ;  1284589  Drill ;  1286044  —  1290913  Maize 
planters  ;  1286268  Roller  attachment  for  drill ;  1286616  Distributor  for 
drill ;  1288 194  Planter  ;  1290978  Planter  attachment  for  ploughs  and  cul- 
tivators ;  1291152  Seed  hopper  for  drills. 

Switzerland  :  75741  Planter  ;  80918  Drill. 

Various  Cultural  Operations.  —  United  States:  1283664  Chopper 
for  cotton  and  sugar  beet. 

Control  of  Diseases  and  Pests  of  Plants.  —  Canada  :  188279 
Insecticide  (60  %  Paris  Green  4-  29  %  anhydrous  sulphate  of  copper  4- 
11  %  slaked  lime). 


(t)  See  No.  431  of  this  Review. 
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France :  489  566  Fertilising  and  insecticidal  nitrifying  product  (mixture 
of  calcium  sulphide  and  heavy  tar  oils  purified  by  the  elimination  of  the 
bases  and  acids,  with  the  addition  or  not  of  gypsum  and  phosphate  —  Truf- 
FAut  patent). 

United  Kingdom  ."  121221  Rabbit  and  hare  trap  ;  12 1690  Insecticide 
(2/4  aloes  powder  +  Y4  alum  -f-  %  rock  salt,  all  by  weight). 

United  States  :  1285826  Machine  for  destroying  the  cotton  boll-worm. 

Reapers,  Mowers  and  Other  Harvesting  Machines.  —  Canada : 
187291  —  187364  —  187495  —  187510  —  187581  —  187610  Shocking  ma- 
chines ;  188777  Harvester. 

Switzerland  :  80777  Mechanical  mower  ;  80919  Sheaf-tying  machine. 

United  Kingdom  :   121681  Flax  etc.  harvester  ;  121682  Lawn  mower. 

United  States:  1283721  Two-row  maize  harvester  ;  1283816- — 1289519 
Hay  rakes  ;  1288249  Hay  rake  with  central  delivery ;  1284737  —  1288499 
Bean  harvesters  ;  1285005  —  1285099  —  1288301  Maize  harvesters  ; 
1286220  Header  for  cereals  ;  1288479  Elevator  for  a  harvester  ;  1289423 
Hay  sweep ;  1290017  Tractor-driven  harvester ;  1290923  Binder  for  maize 
heads  ;  1291295  —  1291393  Mowers  ;  1291392  Hay-tedder. 

Machines  for  Lifting  Root  Crops.  —  United  States  :  1283810  — 
1284449  —  1286092  —  1288300  —  1291567  Beet  harvesters  ;  1285276  — 
1288541  Peanut  harvesters  ;  1285529  Combined  beet  harvester  and  topper; 
1285611  Peanut  digging  plough  ;  1285632  Potato  digger  ;  1288224  Beet 
topper. 

Threshing  and  Winnowing  Machines.  —  Szcitzerland  :  80921  Maize 
husker. 

United  States  :  1283541  Maize  huskers  ;  1285783  Conveyor  and  dresser 
for  grain  ;  1288341  Thresher  attachment  ;  1291571  Threshing  machine. 

Machines  etc.  »for  the  Preparation  and  Storage  of  Grain, 
Fodder,  etc  —  Switzerland :  80780  Process  for  preserving  agricultural 
products  by  means  of  carbon  dioxide  ;  80920  Process  for  treating  sugar  beets 
in  order  to  increase  their  yield  of  crystallisable  sugar  and  also  to  preserve 
them. 

United  States :  1283498  Conveyor  and  elevator  for  grain,  forage 
etc.  ;  1285624  Hay-cocking  machine  ;  1285783  F.levator  and  dresser  for 
grain  ;  1285895  —  1288656  —  1288838  Hay  presses  ;  128Q004  Chopper  and 
elevator  for  forage  to  be  ensilaged  ;  1201462  Machine  for    unloading    hay. 

United  Kingdom  :  120695 Fruit, potato  etc.,  sorter ;  121343  Peanut  shel- 
ler  ;  121394  Apparatus  for  drying  vegetable  products  ;  121650  Apparatus 
for  sterilising  grain,  seed,  nuts,  etc.,  with  formalin  :  121001  Hay  loader. 

Tractton  and  Steering  of  Agricultural  Machtnerv.  —  France : 
489578  Improvements  to  driving  wheels  for  power  farming  machinery  and 
similar  applications. 

land  :  806.JQ  Agricultural  tractor. 

United  Kingdom  :  120.150  Steam  tackle  for  ploughing,  etc. 

United  States:  1284577-  1285307-  1285472-1285005  —  1286146 
T2Sf>  --,09  1288022  —  1288052  Tractors  ;  1286585  Steering  lever  for  sul- 
ky cultivator;  1287803  Garden'tfactor. 
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Feeding  of  Livestock.  —  United  Kingdom :  121295  Cattle  food 
made  from  marine  plants  ;  121586  Yellow-mustard  seed  cake. 

United  States  :  1285348  Automatic  food  distributor  for  pigs. 

Poultry  Farming.  —  Canada  :  187347  Electric  incubator. 

Industries  Depending  on  Plant  Products.  — India :  4071  Improve- 
ments in  the  manufacture  of  soya  milk  and  the  complete  utilisation  of 
the  by  products  ;  4130  Improvements  in  the  manufacture  of  linseed  and 
other  oils. 

Switzerland  :  80781  Modification  in  machine  for  extracting  the  ker- 
nels of  nuts  ;  80920  Process  for  treating  sugar  beetin  order  to  increase  their 
yield  in  crystallisable  sugar,  etc. 

United  Kingdom  :  120991  Oil-press  ;  121405  [Machine  for  drying  chop- 
ped potatoes. 

Dairying.  —  Canada  :  188769  Milking  machine. 

United  Kingdom:  121049  —  121064 — 121189  Churns  ;  121133  Arti- 
ficial milk  ;  121384  Milk  can. 

United  States  :  1285079  Teat  cup  for  milking  machines. 

Various.  —  Canada  :  188329  —  188785  Bird  traps  ;  188901  Traps 
for  small  animals. 


RURAL.  ECONOMICS. 
510  -  Validity  of  the  Suivey  Method  of  Research.  — 'Spiixman,  w.  j.  (Chief  office  of 

Farm  Management)  in  U.  S.  Department  of  Agricultu  e-.  Bulletin  No.  529,  pp.  15,  Wash- 
irgton,  D.  C,  April  3,  1917. 

Knowledge  of  the  details  of  farm  practice  and  of  the  results  arising 
from  this  practice  may  be  obtained  in  two  ways.  First,  careful  records 
may  be  kept  of  the  details  of  the  farm  work  and  the  business  transactions 
of  the  farmer.  Second,  such  details  maybe  obtained  by  interviewing  farm- 
ers who  give  them  as  accurately  as  may  be  from  memory,  or  from  such 
desultory  records  as  may  have  been  made  of  the  farm  operations.  The  first 
of  these  methods  involves  years  of  labour  and  enormous  expense ;  the  se- 
cond gives  an  enormous  amount  of  data  in  a  short  time  and  at  a  nominal 
expense.     The  question  is  as  to  the  relative  accuracy  of  these  two  methods. 

The  author  cites  numerous  comparisons  of  farmers'  estimates  with  ac- 
tual records,  and  states  that  "  our  studies  lead  to  the  conclusion  that  er- 
rors in  the  farmer's  knowledge  of  the  details  of  his  business  and  of  the  work 
he  does  are  in  every  way  comparable  to  the  departures  from  the  true  mean 
in  field  plot  experimental  work,  and  that  they  distribute  themselves  about 
the  true  values  in  approximately  the  same  manner.  The  fact  that  the  sur- 
vey method  of  investigation  gives  data  sufficient  to  permit  the  law  of  aver- 
ages to  eliminate  plus  errors  by  the  occurrence  of  similar  minus  errors,  while 
plot  experiments  ordinarily  do  not  do  this,  appears  to  justify  the  statement 
that  the  survey  method  is  a  more  reliable  means  of  arriving  at  those  facts 
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to  which  it  is  applicable  than  the  field  plot  experimental  method.  It  ap- 
pears, in  fact,  to  occupy  a  place  intermediate  between  plot  experiments  on 
the  one  hand,  where  variations  in  other  factors  than  that  under  observa- 
tion occur  and  are  not  adequately  eliminated,  and  laboratory  studies  on  the 
other  hand,  in  which  variations  in  other  factors  are  largely  prevented.  These 
variations  due  to  factors  other  than  that  studied  do  occur  in  using  the  sur- 
vey method,  but  the  amount  of  data  obtained  by  this  method  is  sufficient 
to  permit  the  elimination  of  such  variations  by  the  operation  of  the  law  of 
averages. 

511  -  Value  of  a  Small  Plot  of  Ground  to  the  Labouring  Man:  A  Study  of  the  Food 
Raised  by  Operatives  in  Southern  Cotton  Mill  Towns  —  i'uxk,  w.  c,  in  U.  S.  De- 
partment ni  Agriculture.  Bulletin  No.  602,  pi),  ro.  Washington,  D.  C,  March  s.  iot8. 

A  large  acreage  of  land  can  be  used  for  agricultural  purposes  which  is 
not  generally  classed  as  farm  land.  This  area  includes  the  backyards 
and  small  holdings  of  less  than  3  acres  within  and  close  by  cities  and  vil- 
lages. Much  of  this  land  is  already  being  used  for  raising  food  for  home 
consumption,  but  more  is  tying  idle.  The  last  census  reported  over  one 
million  cows  and  over  one  million  hogs  not  on  farms  ;  this  indicates  that 
much  milk  and  butter  and  much  pork  are  produced  by  village  and  city 
families  for   home   consumption. 

Southern  textile  companies  furnish  houses  for  the  cotton-mill  emplo- 
yees. The  mill  buildings,  surrounded  by  the  operatives'  houses  and  the 
few  necessary  stores  and  shop  buildings  constitute  the  mill  village.  This 
bulletin  is  a  study  of  food  raised  by  operators  in  such  villages,  and  is  bas- 
ed on  records  of  548  gardens,  165  poultry  flocks,  75  cows  and  62  pigs. 

It  was  found  that  the  average  size  of  the  gardens  was  723  sq.  yards, 
the  average  annual  value  of  the  vegetables  raised  $  29.87,  and  the  average 
cash  expenditure  S  3.54.  The  average  size  of  the  flocks  was  13.2  hens,  and  the 
number  of  eggs  used  and  sold  was  86  dozen  valued  at  S  19.35.  In  addition 
the  number  of  fowls  sold  and  used  was  36,  valued  at  >>  11.07,  making  a 
total  income  of  s  30.42  per  flock.  The  average  cash  expenditure  was  s  16.22. 
In  the  case  of  the  pigs,  the  average  purchase  price  was  $  6.34  and  the  aver- 
age live  weight  at  killing  was  270  lb.  valued  at  $  24.30.  The  cost  of  feed 
was  §  12.12,  leaving  a  net  return  of  8  5.84  after  deducting  the  purchase 
price.  The  value  of  the  produce  from  the  dairy  cow  was  estimated  at 
S  119.90  and  the  average  cost  of  feed  was  s  80.49  a  YL'ar- 

512  -  A  Study  ol  the  Share  Rented  Dairy  Farms  in  Green  County,  Wis.,  and  Kane 
County,  111.  U.  S.  A.  —  Boegkk  E.  A.,  in  U.  S.  Department  of  Agriculture,  Bulletin, 
X'  i".;,  pp.   i  |.  Washington  i>.  C,  April  i",  1018. 

The  great  increase  in  American  dairy  farming  and  the  spread  of  farm 
tenancy  in  dairy  regions  together  tend  to  emphasise  the  need  toi  2xact  know- 
ledge concerning  the  relation  between  landlord  and  tenant  on  share-rented 
dairy  farms.  The  work  described  in  this  bulletin  was  undertaken  in  two 
representative  dairy  regions  with  a  view  to  ascertaining  the  nature  of  this 
relationship  and  determining  the  profits  made  under  it  by  landlord  and 
truant.  The  material  for  this  study  was  obtained  from  84  farm-manage- 
ment  survey  reeords  made  in  (keen  County,  Wis.,  in  cooperation  with  the 
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Wisconsin  Experiment  Station,  and  from  59  records  made  in  Kane  County, 
111.  all  for  the  crop  year  1915,  together  with  data  from  147  survey  records 
taken  in  the  Illinois  region  by  the  Illinois  Station  in  1912. 

With  regard  to  rental  terms,  the  landlord  in  the  Illinois  group  gener- 
ally owned  the  cows  and  paid  all  the  farm  road  tax,  while  in  the  Wisconsin 
group  he  owned  but  half  the  cows  and  paid  only  part  of  the  road  tax.  In 
the  Wisconsin  group  76  %  of  the  leases  ran  for  one  year,  none  being  for 
more  than  three  years.  In  the  Illinois  group  63  %  of  the  leases  were  for 
one  year,  none  being  for  more  than  five  years. 

The  average  farm  in  the  Wisconsin  group  had  140  acres  tillable  and 
84  acres  in  pasture  and  supported  25  cows.  The  Illinois  farms  averaged 
139  acres  tillable  and  58  acres  in  pasture  and  supported  an  average  of  43 
cows.  Corn,  oats,  timothy,  and  clover  are  the  important  crop  of  each  re- 
gion. Corn  in  the  Wisconsin  group  occupies  37,4  %  of  the  crop  area,  and 
in  the  Illinois  group  51.4  %.  The  Wisconsin  cows  produced  an  average 
of  70  $  worth  of  dairy  products,  and  the  Illinois  cows  S  94  worth  per  head 
annually.  In  the  Wisconsin  group,  74  %  of  the  cows  are  grade  Holsteins, 
and  51  %  of  the  farms  have  pure-bred  Holstein  bulls.  In  the  Illinois 
group,  56  %  of  the  cows  are  grade  Holstein,  and  53%  of  the  farms  have 
pure-bred  Holstein  bulls.  Seventy -five  %  of  the  farm  income  on  the 
farms  of  the  Wisconsin  group,  and  85  %  on  those  of  the  Illinois  group, 
are  from  dairy  cattle  and  their  products.  In  the  Wisconsin  group,  21.5  % 
of  the  cows  were  home-raised  heifers  that  came  fresh  during  the  year, 
and  18.9  %  of  the  herds  were  discarded  or  sold  as  dairy  cows.  The 
farmers  here  raise  their  cows  instead  of  buying  them.  In  the  Illinois 
group,  8  %  of  the  cows  were  home-raised  heifers  with  first  calves, 
while  28.1  %  of  the  herds  were  discarded,  indicating  that  this  is  a  dairy- 
cow  purchasing  region. 

In  the  Wisconsin  group,  both  landlord  and  tenant  make  least  on  farms 
selling  butter  fat,  more  on  farms  marketing  milk  through  the  cheese  fac- 
tory, and  most  on  farms  selling  milk  to  condenseries.  In  the  Illinois  group, 
none  of  the  milk  was  made  into  cheese  and  the  profits  were  about  the  same, 
both  to  landlord  and  tenant,  whether  the  milk  was  sold  to  the  condensery 
or  for  market.  The  introduction  of  pure-bred  cows  in  the  dairy  herd  in 
the  Wisconsin  group  is  very  profitable  both  to  landlord  and  tenant,  but 
it  seems  to  be  profitable  only  to  the  tenant  in  the  Illinois  group.  In  both 
the  Wisconsin  and  Illinois  group  the  tenant  remained  on  the  farm 
longer  under  the  yearly  lease  than  he  did  where  the  lease  was  for  a  longer 
period. 

513  -  The  Relation  of  Size  of  Dairy  to  Economy  of  Milk  Production.  —  hopkin s,  i 

A.,  Fr..  in  Delaware  College  Agricultural  Experiment  Station  Bulletin  No.  118,  pp.  30  + 
2  Fig.  Newark,  Delaware,  January  1918. 

In  this  study  the  object  was  to  determine  the  correlation  between  the 
size  of  dairies  operating  under  given  conditions  and  their  profitableness  as 
indicated  by  profit  per  cow  per  year,  cost  per  quart  of  milk,  and  profit 
per  quart.     The  investigation  was  conducted  during  1916  and  involved  8y 
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dairies  in  Northern  Delaware  and  South  Eastern  Pennsylvania.  As  a  me- 
thod of  comparison  these  dairies  were  divided  according  to  size  into  9 
classes  which  varied  from  dairies  of  less  than  10  cows  in  class  1  to  those  of 
from  75  to  100  cows  in  class  9.  Data  for  each  of  the  classes  are  tabulated 
and  discussed  in  detail. 

The  following  table  gives  some  of  the  results  obtained  :  — 

Effect  of  Size  of  Dairies  oh  Cost  of  Milk  Production. 


Number  of   cows 

Number 
of   herds 

Average 

anuual 

production 

per  cow 

Cost  of  feed 

and  pasturage 

per   cow 

Cost  of  labor 
per   cow 

Total  expense 
per  cow 

Cost  per  quart 
of  milk 

rice 
ivcd 
quait 
milk 

in  dairies 

Lowest 

Average 

P.   0  u<~ 

Quarts 

S 

8 

$ 

cents 

cents 

cents 

Under   10      .... 

IO 

2' 44 

92.23 

27.46 

163.91 

5-8 

7.70 

5-2 

IO-14  

II 

1873 

94.48 

1 .1.2  J 

I58-36 

50 

8.40 

4-4 

15-19  .... 

IO 

2  326 

81.39 

25.82 

15179 

3-9 

6-35 

4.6 

20-24  

II 

2  375 

86.88 

23-54 

159-4° 

4.6 

6.50 

5-3 

25-29  

9 

2  035 

90.20 

27  23 

167.52 

4.0 

550 

5-7 

30-39  •    ■    • 

10 

2  939 

81.78 

^2.71 

I45-I8 

34 

5  20 

4-9 

4O-49  .... 

8 

2  891 

S0.35 

2303 

15043 

3-6 

4.70 

4.6 

50-74  ..... 

8 

30,8 

90. Si 

24.28 

164.80 

3-8 

5.20 

52 

75-100  .... 

9 

3  475 

97-57 

48.96 

21S.44 

3-7 

5-90 

7.2 

The  superior  productiveness  of  larger  dairies  was  found  to  be  caused, 
in  part  at  least,  by  the  better  type  of  cows  which  they  kept.  The  cost 
per  cow  for  hauling  milk  increased  slightly  as  the  addition  of  another  horse 
became  necessary  ;  then  decreased  again  as  the  size  of  the  dairy  increased. 
Cost  of  bull  service  per  cow  decreased  as  size  of  dairy  increased  up  to  40 
cows,  then  increased  slightly  as  a  second  bull  was  added,  and  increas?d 
again  as  a  third  ball  was  added  in  dairies  of  over  80  cows.  Cost  of  super- 
vision increased  slightly  with  the  size  of  dairy.  However,  this  added  ex- 
pense was  more  than  offset  by  greater  intelligence  of  management.  The 
larger  dairies  produced  a  higher  grade  of  product  than  the  smaller  ones  and 
disposed  of  it  at  a  higher  and  better  price. 


AGRICULTURAL,   INDUSTRIES. 

514  -  The  Role  and  Proportion  of  Pears  in  Cider  Making.  —  Truille  a  ,  in  Lc  Cidre 
etle  Poir(t  Year  XXIX,  p..  169.  January,  1918.  Summary  in  thr  Annates  de  la  Science 
onomique,  Y<.;  1  XXXVI,  No.1 1-3,  pp.  81-82.  Paris.  January-Man  h,  1919. 
The  admixture  of  pears  with  apples  is  now  authorised    in  France.   In 
cider  making  in  other  countries  pears  are  used  in  proportions  varying  be- 
tween 10  to  66  %  ;  the  proportion  generally  recommended  being    from  25 
to  30  %. 

According  to  the  author  the  propdltion  to  be  used  depends:  —  1) 
on  the  fact  that  tin-  flavour  and  quality  of  cider  should  not  be  neutralised 
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and  its  chemical  composition  should  not  be  lowered  below  that  prescribed  in 
the  French  regulation  of  1908  ;  2)  on  the  nature  and  the  role  of  pears,  ac- 
cording to  whether  they  are  intended  to  improve  the  juice  and  the  cider  or 
to  preserve  the  cider  from  certain  diseases. 

The  proportion  can  be  ascertained  by  chemical  and  microscopical  exa- 
mination or,  more  simply,  by  a  series  of  practical  tests.  In  any  case  it 
seems  that  it  should  not  exceed  20  %.  In  making  choice  brands  of  cider 
only  picked  varieties  of  apple,  either  alone  or  mixed,  should  be  used,  while 
no  pears  whatever  should  be  mixed  with  them. 

515 -Cane-sugar  Industry  in  Western   Venezuela.  — Satjer  e.  in  Commerce  Reports 

No.  202,  p.  791.  Washington,  D.  C,  191!-. 

The  cane-sugar  industry  in  a  certain  form  has  existed  for  a  long  time 
around  Lake  Maracaibo.  There  were  established  a  large  number  of  small  • 
mills  making  a  brown  sugar  called  «  papelon  »  or  «  panela  »,  put  up  in 
blocks  and  polarizing  from  700  to  750.  This  sugar  was  made  only  for  the 
local  market  and  Curacao,  practically  none  being  exported  to  other 
countries  until  1916,  when,  owing  to  the  high  price  and  scarcity  of  sugar, 
$  15  435  worth  of  «  papelon  »  was  shipped  to  England  and  $  732  worth  to 
the  United  States.  The  total  amount  of  «  papelon  »  exported  from  Mara- 
caibo in  1916  was  3  325  783  pounds,  valued  at  $  71  453,  against  2  912  780 
pounds,  valued  at  $  49735  in  1915.  There  are  some  25  «  papelon  »  mills 
in  the  vicinity  of  Bobures  and  Encontrados  del  Zulia,  each  with  its  cane 
plantation.  One  of  these  mills  makes  white  sugar,  but  only  for  the  local 
market. 

The  manufacture  of  white  sugar  for  export  to  the  United  States  has 
its  origin  in  the  lowering  of  the  American  duties  under  the  tariff  act 
of  1913,  but  factories  were  not  completed  for  operation  until  the  autumn 
of  1915,  when  the  grinding  season  began.  During  the  last  months  of  1915 
$57804  worth  of  sugar  was  invoiced  for  export  to  the  United  States. 
Eour  factories  making  centrifugal  sugar  were  erected  on  the  south  and 
east  sides  of  Lake  Maracaibo,  at  Bobures  and  La  Ceiba. 

It  is  reported  that  a  much  larger  quantity  of  cane  per  acre  is  produced 
than  in  Cuba,  or  other  cane-sugar  countries  but  that  the  sugar-content  of 
the  cane  is  much  less,  the  extraction  being  6  to  7  per  cent  of  the  weight 
of  the  cane  in  Venezuela,  against  10  to  14  per  cent  in  Cuba,  Hawaii  and 
elsewhere.  Another  drawback  to  the  sugar  industry  on  Lake  Maracaibo 
is  the  climate,  which,  it  is  said,  tends  to  discourage  even  native  labour. 

516  -  Monilia  sitophila.,  a  Hyphomycste  observed  on  Army  Bread  ?and  new  to 
the  Italian  MycolOgical  Flora.  —  Mattirolo  O.,  in  the  Atti  delta  Reale  Accademia 
delle   Scicnze   di  Torino,  Vol.  1,11   (1017-1018),   9  pp.   Turin,   191 8. 

In  the  autumn  of  1917  and  the  spring  of  1918  the  presence  of  Monilia 
sitophila  (Mont.)  Sacc.  was  recorded  on  army  bread  at  Turin  (Piedmont). 
The  mycelium  and  fructification  of  the  fungus  developed  on  the  bread  in 
such  a  way  that  in  a  few  days,  it  was  covered  with  thick  mould  of  a  charac- 
teristic orange-red  colour. 

The  author  rapidly  gives  the  history  of  this  species,  which  is  new 
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for  the  Italian  flora,  and  describes  it.  M.  sitophila  has  previously  been 
observed  only  twice  in  France  where,  as  in*  Italy,  it  has  been  apparently 
introduced  with  foreign  wheat  destined  for  military  use. 

517  -  Oil  Extracted  from  the  Fruit  of  the  Elm.  —  Kreis  H.,in  the  Schweiz.  Apotheker- 

Zeitun%,  1918,  p.  483.  Summary  in  Olien  en  Vettcn,  Year  III,  No.  31,  p.  239.  Amsterdam, 
January,  191 9. 

The  samara  of  the  elm  weighs  on  an  average  7  mgm  with  the  wing  and 
5.5  mgm.  without  it.  Its  starch  content  is  very  small.  Without  the  wing 
it  has  the  following  chemical  composition:  — Water,  9.3  %  ;  Ash,  5.09; 
Crude  fibre,  5.95  ;  Nitrogenous  matter,  34.35  ;  Fats,  28.22 ;  Xitrogen-free 
extract,  17.09.     It  is  therefore,  rich  in  fat. 

By  extracting  with  ether,  a  greenish  oil  was  obtained  that  has  no  spe- 
cial odour  or  taste  and  which,  at  o°C,  « takes  »  only  partially,  with  the  se- 
paration of  fine  needle-shaped  crystals.  After  adding  a  mixture  of  concen- 
trated nitric  and  sulphuric  acids  its  green  colour  becomes  more  pro- 
minent, then  changes  to  dark  brown.  The  oil  has  the  following  charac- 
teristics :  —  Acidity,  15.9  ;  Specific  weight,  0.9374  ;  Refractive  index  at 
40°C,  36  ;  Saponification  index,  274.1  ;  Iodine  index,  31.8  ;  Reichert- 
Meissi.  index,  3  ;  Poeenske  index,  33.5. 

The  oil  has  a  particularly  high  content  of  volatile  fatty  acids,  which 
are  mostly  insoluble  in  water. 

The  fruit  of  the  elm  also  contains  an  abundant  supply  of  a  fat-splitting 
diastase.  *r  ^ 

518  -  A  New  Drying  Oil  Extracted  from  the  Seeds  of  Conepia  grandiflora,  — 

Bolton-  V..  R.  and  Revis  C,  in  the  American  Journal  of  Pharmacy,  Vol.  XC,  p.  727, 
1 91 8  ;  summary  by  Bridel  M.,in  the  Journaldc  Pharmacic  ct  Chimie,  Year  III,  Series  7, 
Vol.  XIX,  Xn.  4,  pp.  107-108.  Paris  February,  1919. 

A  new  oil  has  been  extracted  by  the  authors  from  the  seeds  of  Co- 
nepia grandiflora  (fam.  Rosaceae),  a  native  of  Brazil,  where  it  is  known 
as  «  oiticica  »  or  «  oilizika  ». 

The  seeds  are  oval,  with  a  reddish  colour  like  those  of  the  cacao  plant, 
and  have  a  quite  special  aroma  ;  they  weigh  3.5  gm.  on  the  average  and 
easily  split  in  two.     They  contain  an  average  of  62  %  of  oil. 

This  oil,  pale  yellow  in  colour  and  semi-solid  at  ordinary  temperatures, 
rapidly  absorbs  the  oxygen  of  the  air  and  solidifies  :  -|  %  of  its  weight  after 
heating  at  ioo°C.  for  3  hours,  in  a  thin  coat  ;  the  varnish  thus  formed  is 
insoluble  in  petroleum  ether,  chloroform  and  acetone.  A  solution  of  the 
oil  in  benzine,  spread  on  a  smooth  surface,  gives  a  uniform  and  transparent 
coating. 

The  constants  of  this  oil  are:  —  Iodine  index,  179.5  ;  Saponification 
index,  188.5  ;  Free  fatty  acids  (as  oleic  acid),  5.7  %  ;  Unsaponifiable  matter, 
;  Density  at  I5.50C,  0.9694.  The  refractive  index  at  40°C  is  too 
large  tin  the  stale  of  the  ZEISS  butyro-refractometer  ;  H  is,  therefore,  an 
oil  possessing  quite  special  properties  which  the  authors  think  could  be 
utilised  in  the  varnish  and  linoleum  industries. 
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519  -  Work  on  the  Retting  of  Textile  Plants  in  Italy.  —  Carbone,  d.,  Anaerobic  retting 
(Preliminary  Note),  in  Igiene  moderna,  Year  IX,  No.  10,  October,  1916.  —  Carboxe,  D. 
and  TombOLAXO  A.,  Rustic  retting  of  hemp,  Second  Note,  in  Le  Stazioni  sperimentali 
agrarie  italiane,  Vol.  IV,  p.  563,  Modena,  1917;  Third  Note,  Ibid.,  Vol.  II.,  Pt.  9-12, 
pp.  355-361,  1918.  —  C  D.,  Ramie  fibre,  in  II  Piar.entino,  Series,  III,  Years  VII.,  No.  4, 
p.  75,  i9J8  W  (Summary  by  Dr.  Carbone). 

The  term  "  retting  "  (freeing  the  fibres'  by  the  dissolution  of  the  cells 
uniting  them) ,  used  to  describe  processes  in  which  recourse  is  had  to  purely 
physical  and  chemical  action,  is  reserved  sensu  strictiori  to  the  operation 
consisting  in  exposing  textile  plants  to  microbial  action  the  nature  of  which 
is  not  clearly  understood,  the  operation  usually  taking  place  under  water 
or  even  under  soil  (retting  by  burying)  or  on  the  surface  (retting  in  the  fields) . 
Of  these  various  kinds  of  rustic  retting,  the  one  most  used,  at  any  rate  in 
Italy  and  for  hemp,  is  that  of  submersion  under  water.  But,  though  it 
has  many  advantages,  it  also  has  several  disadvantages,  owing  to  which 
methods  have  for  some  time  been  sought' for  in  order  to  replace  this  rustic 
process  by  an  equivalent  one,  but  of  an  industrial  nature.  The  processes 
suggested  to  this  end  can  be  divided  into  physical,  chemical  and  microbio- 
logical. Of  the  latter  some  depend  on  the  use  of  anaerobes,  others  on  the 
use  of  aerobic  organisms.  The  latter  are  employed  in  Marnier's  method  in 
which  an  organism  belonging  to  the  B.  subtilis  group  and  isolated  by  Mar- 
nier, is  used  (chiefly  for  flax),  and  in  the  similar  method  worked  out  by 
Rossi  (2),  who  essentially  uses  his  Bacillus  Comesii.  As  Sig.  Carbone  had 
isolated  from  bread  leaven  a  bacillus  obviously  analogous  to  the  latter, 
he  has  studied  its  morphological  and  cultural  characteristics  very  closely, 
comparing  it  with  B.  asteroporus  (from  the  Kral  collection)  and  describes 
its  characters  side  by  side  with  those  of  similar  organisms  described  by  other 
workers  (B.  Comesii,  B.  Krameri,  B.  macerans,  Clostridium,  an  aerobic 
nitrogen-fixer  of  S.  Rosenblatt  Ljchtenstein  &  H.  Pringsheim). 

From  this  comparison  the  very  close  relationship  uniting  all  these 
bacteria  in  a  single  group  (the  only  one  that  is  a  little  distant  is  Clostri- 
dium) is  quite  evident  ;  but  agglutination  with  specific  serums  clearly 
differentiates  the  only  two  organisms  to  which  the  author  would  apply  the 
test,  that  is,  his  own  and  aster  osporus.  Both  produce  acetone  (like  macerans) 
and  both,  in  retting  hemp,  only  produce  reduction  phenomena  without  any 
perceptible  change  in  the  reaction  of  the  medium.  Both  can  ret  textile  plants 
(hemp,  flax,  ramie,  nettle,  mulberry).  This  retting,  for  Carbone's  organism 
as  for  asterosporus,  Comesii  and  Marnier's  bacillus,  takes  place  easily  when 
the  plant  to  be  retted  is  immersed  in  a  thin  layer  of  liquid  with  a  large  sur- 
face, while,  if  the  liquid  is  deep,  air  will  have  to  be  passed  through  it  to  start 
and  regulate  the  retting  (the  methods  invented  by  Marnier  and  Rossi  are 
based  on  this  fact).  This  was  formerly  taken  as  a  proof  that  the  retting 
process  in  question  was  aerobic,  but  vSig.  Carbone  states  that  his  bacillus 


X 


(i)  As  a  supplement  to  the  bibliography  and  for  the' summary  of  other  publications  S  e 
R.,Oct.  i9i7,No.956andi?.  JuneigiS,  No.  192.  {Ed.). 

(2)  See  Prof.  Rossi's  article :  The  Industrial  Retting  of  Textile  Plants  by  Microbiole: 
Action,  in  R.  August  1916,  pp.  1067-1075.  (Ed).- 
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rets  flax  and  hemp  and  decomposes  the  potato,  producing  acetone,  even 
under  perfectly  anaerobic  conditions  (rarefied  hydrogen) .  This  lends  more 
probability  to  the  hypothesis  that  the  organisms  of  the  asterosporus  group 
might  play  a  part  in  the  rustic  retting  of  hemp  taking  place  under  essen- 
tiallv  anaerobic  conditions,  but  the  researches  on  retting-ponds  carried  out 
by  CarbonE  and  Tombolato  with  the  help  of  CaRBONE's  improvement  on 
the  Bredemann  method  (cultivation  of  the  pasteurised  material  on  potato 
under  anaerobic  conditions)  have  given  constantly  negative  results.  On 
the  other  hand,  in  the  course  of  a  group  of  orientation  tests  attempting  to 
throw  light  on  the  way  in  which  a  current  of  air  acts  in  favour  of  retting,  it 
was  found  that  on  the  one  hand,  retting  in  presence  of  the  organism  is 
still  more  favoured  by  a  current  of  hydrogen  ;  while,  on  the  other  hand, 
when  operating  on  unsterilised  hemp,  if  the  retting  takes  place  in  the  absence 
of  air,  it  gives  the  fibres  special  qualities  (little  or  no  viscosity,  remarkable 
suppleness  and  whiteness)  opposed  to  those  obtained  with  a  current  of  air  ; 
so  that,  even  without  the  presence  of  the  bacillus,  hemp  rets,  though  not 
so  evenly  and,  under  anaerobic  conditions,  presents  the  above  mentioned 
characteristics. 

Owing  to  this  fact  the  author  undertook  a  long  and  careful  examina- 
tion of  the  flora  of  hemp  retted  in  this  way,  evidently  under  the  action  of 
organisms  introduced  by  the  hemp  itself  and  unequally  distributed  on  the 
sterns.  The  microorganisms  isolated  from  this  material  by  means  of  various 
nutritive  media  and  under  aerobic  or  anaerobic  conditions,  were  inoculated 
into  hemp  kept  under  aerobic  or  anaerobic  conditions.  In  the  first  place 
the  author  found  a  parallelism  between  the  presence  of  the  power  of  retting 
and  the  richness  in  Amylobacter.  In  this  way  he  obtained,  by  successive 
concentrations,"  apparently  pure  cultures  of  these  organisms  in  which  it 
was  very  difficult  to  find  a  few  rare  specimens  of  an  organism  not  belong- 
ing to  the  genus  Amylobacter ;  but  the  Amylobacter  organisms,  isolated  in 
numbers  in  pure  cultures  on  anaerobic  agar  or  must  plates  (Betjerinck 
&  Van  Deudkn  method) ,  were  found  to  have  no  retting  power  whatever. 

It  should  be  remembered  that  the  few  workers  who  have  previously 
described,  and  sometimes  even  used  industrially,  the  anaerobic  retting 
bacteria,  have  always  qualified  them  as  Amylobacter,  and  also  that  the  other 
workers  had  cast  doubts  on  the  real  purit3r  of  these  amylobacterial  cultures 
owing  to  their  having  found  them  inactive  after  successive  transplanta- 
tions and  having  themselves  isolated  non-retting  Amylobacter. 

The  author  next  turned  his  attention  to  some  slender  bacilli  that  did 
not  stain  blue  with  iodine,  and  obtained  colonies  of  them,  finding  as  a 
result,  that  it  was  really  these  organisms  that  produced  the  retting.  He 
obtained  cultures  free  from  aerobic  organisms  (short  streptococci,  probably 
lactic  ferments,  are  particularly  difficult  to  eliminate)  ;  but  he  was  never 
able  to  exclude  Amylobacter,  even  in  small  numbers,  which  for  various  rea- 
sons may  belong  to  a  special  form  of  the  organism  in  question.  It  IS  a 
slender  bacillus,  sometimes  in  chains,  forming  spores  lik<*  Clostridium  and 
Plectridium  withsubterminal,  oval,  elongated  spores  (vegetative  forms  mea- 
suring o.  i      o.  |  •>.  Xr3-5  \i :  free  spores  measuring  r.5  -  -'[>       I  \i)  and  form- 
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ing  round,  irregularly  stellate,  orange-coloured  colonies  on  agar-must  and 
agar-milk,  and  deep  cavities  covered  with  a  thin,  bright-yellow  layer  on 
potato  ;  it  is  strictly  anaerobic  when  alone,  but,  in  symbiosis  with  aerobic 
organisms,  it  lives  easily  in  liquids  in  contact  with  the  air  ;  the  author  has 
named  it  Bacillus  felsineus.  It  rets  textile  plants  (hemp,  ramie,  flax,  etc.), 
but  with  different  phenomena  from  those  of  retting  produced  by  aerobes  of 
the  B.  asterosporus  group. 

For  example,  when  retting  hemp  by  B.  felsineus,  the  bark  comes  away 
of  itself  in  wide  strips  from  the  fibre,  while  the  cells  of  the  other  cortical 
tissues  fall  to  the  bottom,  leaving  the  strips  of  fibre  white  and  bare ;  howe- 
ver, when  retting  this  plant  with  organisms  of  the  asterosporus  group,  the 
bark  if  left  alone  would  remain  where  it  is,  and  it  is  only  by  vigorously 
shaking  the  recipient  that  the  bark  ravels  off,  still  leaving  the  green  tissues 
adhering  to  the  fibres,  so  that  to  detach  them  they  must  be  washed  and 
rubbed  energetically.  It  is  worth  remembering  that  the  type  of  retting 
done  by  B.  felsineus  is  so  similar  'to  that  of  rustic  retting  as  to  be  almost 
identical. 

MM.  Carbone  and  Tombolato  have  also  given  the  results  of  seeking 
for  B.  felsineus  in  numerous  materials  with  the  object  of  establishing  both 
its  natural  habitat  and  its  relation  to  the  rustic  retting  of  hemp. 

The  authors  have  found  this  bacillus  present  with  remarkable  constancy 
not  only  on  the  above-mentioned  unretted  hemp  stems,  but  also  :  —  oc- 
casionally on  retted  hemp  in  the  hemp  fields  ;  in  the  mud  and  surface 
coverings  in  hemp  or  flax  retting-pits  actually  in, use  or  abandoned  for  se- 
veral years  in  different  parts  of  .Italy  ;  in  the  mud  of  water  communicating 
with  the  retting-pits.  They  found  that  the  bacillus  gradually  increases  in 
numbers  in  the  water  of  a  hemp  retting-pit  in  use,  keeping  pace  with  the 
progress  of  the  retting  of  the  hemp  immersed  in  the  pit.  This  bacillus  was, 
however,  never  found  in  numerous  samples  of  mud  from  running  and  stagnant 
water  nor  in  open  soils,  selected  by  the  authors  in  various  regions  of  Italy;  so  far 
it  has  not  been  possible  to  establish  whether  it  exists  outside  the  retting-pits. 

After  having  obtained  B.  felsineus  in  the  state  of  purity  previously 
described,  the  authors  were  able  to  ascertain  that  its  optimum  temperature 
is  rather  37°C  than  28  or  30°C.  (temperature  of  retting-pits  in  the  country). 
On  this  basis,  and  owing  to  the  facility  with  which  the  organisms  can  be 
grown  in  aerobiosis,  in  the  presence  of  aerobes  (among  which  Saccharomy- 
ces  ellipsoideus  was  found  very  suitable),  the  authors  attempted  to  use  it 
in  the  industrial  retting  of  hemp  and  other  textile  plants  which,  under  or- 
dinary conditions  are  treated  by  other  means  or  neglected.  These  expe- 
riments, still  being  carried  on,  are  mostly  unpublished,  especially  those 
that  have  given  good  results  with  fair  amounts  of  textile  plants  in  industrial 
establishments,  by  the  order  and  under  the  auspices  of  superior  authori- 
ties. The  results  have  been  published  of  the  small  scale  experiments,  which 
gave  positive  results  with  several  colonial  textile  plants  (ramie,  several 
agaves  and  Furcraea,  two  Sansevieria,  one  Yucca,  several  Malvaceous 
plants)  and  some  wild  European  plants  little  used  as  textile  plants  (bark 
of  mulberry  branches,  wild  mallow,  broom,  nettle). 
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520-  Kapok  as  a  Substitute  for  Cotton  for  Dressing  Wounds.  —  Siluml  Dr  J.,in  L'Agro- 
nomie  Coloniale,  Bulletin  m  msui !  du  Jai  lin  Colonial,  New  S  ries,  Year  III,  pp.  65-68  + 
2  Plates.     Paris,  November-December,  1918. 

The  author  (Professor  of  Clinical  Surgery  in  the  Marseilles  School  of 
Medicine)  shows  the  utility,  from  the  French  point  of  view,  of  replacing 
cotton  by  kapok,  which  is  produced  in  abundance  in  the  French  colonies. 

From  the  surgical  point  of  view,  the  author  thinks  that,  in  spite  of 
its  short,  smooth  fibres,  gauze  for  dressings  could  be  made  out  of  kapok  ; 
the  firm  of  Gratry  has  promised  him  to  make  a  trial  in  Indo-China,  but  at 
present  kapok  tissues  of  good  appearance  but  somewhat  coarse,  cannot 
be  used  generally.  For  this  reason  it  has  been  suggested  that  kapok  should 
be  used  in  its  natural  state  for  dressings. 

The  down  is  very  light  ;  it  is  said  to  be  4  times  lighter  than  cotton.  In 
practice,  on  comparing  a  dozen  kapok  dressings  with  a  dozen  cotton  dress- 
ings, it  may  be  said  that  the  kapok  dressing  is  twice  as  light  as  the  cotton 
one.  Thus,  with  equal  weights,  twice  as  many  kapok  dressings  would  be 
made  as  cotton  dressings,  and,  at  equal  prices,  the  kapok  dressings  would 
only  cost  half  as  much  as  the  cotton  dressings.  Kapok  is  supple,  if  it  has 
not  undergone  a  chemical  treatment  or  been  stove  compressed.  It  is 
warm  and  is  apparently  an  excellent  insulator.  It  is  very  soft,  it  is  even 
somewhat  elastic,  and  the  dressings  do  not  need  applying  tightly.  It  is 
waterproof,  but  can  be  made  absorbant.  M.  L.  Rigotard  («  Preparateur 
de  Chimie  »  at  the  «  Jardin  Colonial »)  has  obtained  absorbant  kapok  by 
treating  it  for  one  hour  at  I20°C.  with  soda  lye  at  0.750  Baume,  and  the  fibres 
were  apparently  unaltered  by  the  treatment.  The  waterproof  quality  of 
kapok  does  not  apply  invariably,  as  ether,  alcohol,  oil  of  turpentine  and  va- 
seline oil  pass  through  it;  it  soaks  up  soap  water,  soda  lye,  saponin  ;  it 
also  soaks  up  wound  secretions  whether  they  are  irrigated  (Dakin,  serum,  aro- 
matic solutions)  or  not  ;  the  pus  formed  does  not  pass  through  it  but  mi- 
croorganisms and  leucocytes  become  orientated  along  its  fibres. 

Chemists  will  probably  produce  a  cheap  absorbant  form  of  kapok,  but 
this  may  not  be  very  desirable,  and  crude  kapok,  simply  freed  from  the 
seeds  and  fanned,  will  serve  as  a  dressing. 

The  author  entirely  replaced  cotton  by  kapok  for  8  months  at  the  Hos- 
pital of  the  Jardin  Colonial. 

The  author  gives  directions  for  the  preparation  and  sterilisation  ot 
kapok  dressings. 

521  -  The  Physico-chemical  State  of  the  Protein  in  Cow's  Milk. —Palmer.  t,  S 

Scott  R.  G.,in  Hti   Jou  alCh  mistry,  Vol.  xwvii.  No.  2,  pp.  271-284 

4- 5  Tables.  Baltimore,  February,   1 

The  authors  filtered  through  Pasteur  Chamberland  filtering  tubes 
under  pressure  fresh  skim  milk,  skim  milk  mixed  with  5  "■•  ol  chloroform, 
skim  milk  mixed  with  0.05  %  of  formaldehyde,  and  skim  milk  mixed  with 
lactic  arid.  The  total  protein  content  passing  through  the  filters  was 
determined  in  each  case  by  precipitation  with  Ai.mkx's  tannic-  acid 
reagent,  and  the  non  protein  nitrogen  in  the  nitrate  from  the  precipitate 
thus  formed. 
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It  was  found  that  the  casein-free  protein  of  the  filtrate  never  exceeded 
10  %  of  the  casein-free  protein  content  of  the  original  sample  ;  generally 
it  was  much  below  this  figure.  Moreover,  the  non-protein  nitrogen  of  the 
original  milk  could  only  be  partially  recovered  from  the  milk  mixed  with 
chloroform  or  formaldehyde. 

A  comparison  of  the  results  obtained  by  the  authors  with  those 
of  other  workers  showed  the  size  of  the  pores  of  various  Chamberland 
filters  to  vary  greatly,  so  that  conclusions  from  experiments  including 
filtration  must  be  drawn  with  reserve.  The  authors  believe  the  albumin 
of  skim  milk  to  occur  in  the  colloidal  state,  and  thait  it  does  not  form  a  true 
solution,  as  would  appear  to  be  the  case  when  it  passes  through  a  filter 
with  insufficiently  fine  pores.  This  was  shown  by  the  fact  that,  in  their 
investigations,  most  of  the  proteins  other  than  casein  were  held  by  the 
finer-textured  filters. 

522  -  The  Bacterial  Flora  of  the  Whey  from  "Grana,,  Cheese.  —  dalla  Torre,  g.' 

in  Le Stazioni sperimentali a^rarie italiane ,  Vol.  IJ,  Pt.  9-12,  rp.  317-354-  Modena,  1918' 

The  study  of  the  bacterial  flora  of  whey  is  important  in  so  far  as  it 
reflects  that  of  the  corresponding  cheese. 

The  author  first  reviews  previous  work:  —  by  Spaeeanzani  (1888), 
who  was  the  first  to  propose,  for  making  «  grana  »  cheese,  the  inoculation  of 
the  milk  with  whey  obtained  from  carefully  made  cheese  ;  by  Fascetti, 
who  determined  the  quantity  of  serum-ferment  or  serum-graft  to  be  added  to 
the  milk  in  the  vat  and  found  a  method  for  controlling  the  fermentation 
of  serum  to  be  used  as  a  graft  and  for  propagating  it ;  by  Gorini,  who  op- 
posed the  use  of  serum-graft,  recommending  the  use  of  selected  ferments. 
He  next  describes  his  researches  in  the  Bacteriological  Laboratory  of  the 
Experimental  Cheese-making  Station  at  Lodi  ;  they  include  the  bacterial 
analysis  of  whey  and  the  examination  of  the  corresponding  cheese  when  it 
was  sufficiently  ripe  to  allow  of  a  sure  judgment.  The  chief  facts  observed 
are  given  below. 

The  lactic  bacteria  in  the  flora  of  whey  are  more  or  less  frequently  re- 
presented by  various  types  of  the  Bad.  casei  of  FreudEnreiCH.  But  for 
greater  simplicity,  the  author  divides  the  lactic  rod-shaped  organisms  into 
2  classes  :  —  coagulating,  which  coagulate  milk  in  a  time  of  varying  length, 
rarely  more  than  4  days,  without  producing  gas  ;  coagulating  gas-producers, 
which  only  coagulate  milk  after  a  long  time  or  even  not  at  all,  and  which 
always  produce  gas,  some  in  small,  others  in  large,  quantities. 

The  gas  -  producing  coagulating  bacteria  can  be  distinguished 
from  other  similar  gas-producers  (aerogenes  and  coli)  by  numerous  phy- 
siological and  morphological  properties  and  especially  because  they  arc 
anaerobic. 

The  taste  produced  by  the  coagulating  bacteria,  which  usually  is  clearly 
acid,  is,  in  some  cases,  slightly  or  even  obviously  bitter;  it  is  probable  that  the 
coagulating  rod-shaped  organisms  with  this  bitterness,  cause  bittenus^ 
when  they  are  numerous  in  the  cheese.  The  numbers  per  c.  c.  of  the  microor- 
ganisms occurring  most  frequently  in  the  whey  are  given  in  the  follo- 
wing Table  : 
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Numbers  per  c.c.  of  the  commonest  microorganisms  in  whey  from  ngrana" 

cheese. 


Date 
of  the  analysis 


Number 
of  the 
serum 


Coagulating 
Bacteria 


Coagulating 
gas-producers 


Bad.  laciis 
acidi 


SaecharomvcL's 

and 

Torulas 


March  6  .    . 

April  23  .    .  . 

May  24   •    •  • 

June  29   .    .  . 

July  8 .   .    .  . 

August   31   .  . 

September  15. 
October  n  .  . 
November  8  . 
December  18  . 
January  8  .  . 
February  17 


2  5 

26 

27 
28 
29 
30 

3i 
32 

33 
34 
35 
36 


2  000 
10  000 
40  000 
50  000 

2  300  000 
6  coo  000 

3  000  000 

20  000 

130  000 

70  000 

20  000 

3  000 


24  000 
60  000 
20  000 
30  000 
400  000 

1  000  000 

2  000  000 
900  000 
200  000 

99  000 

40  000 

9  000 


8 

000  000 

27 

000  000 

9 

000  000 

4 

000  000 

50 

000  000 

1 1  000  000 

14 

000  000 

5 

000  000 

7 

000  000 

10  000  000 

16 

000  000 

3 

000  000 

22  000  000 

10  000 

40  000 

600  000 

2  OOO  OOO 
Not  counted 

by  mistake 
2  3OO  OOO 

700  OOO 
6  700 

22  OOO 

14  OOO 

2  200 


Tabl 


It  will  be  seen  from  the  Table  that  during  the  warm  months  the  content 
of  lactic  bacilli  is  much  greater  than  during  the  cold  months,  and,  while 
the  coagulators  predominate  during  the  warm  season,  the  coagulating  gas 
producers  dominate  in  the  cold  season. 

The  quantity  of  Bad.  lactis  acidi  varies  greatly,  but  it  is  always  high. 
Certain  bacteria  often  assume  the  form  of  diplococci  or  streptococci,  often 
in  very  long  chains,  occasionally  some  of  them  have  stringy  properties. 
The  form  of  Bact.  lactis  acidi  varies,  but  there  are  two  main  types  :  -  -  1) 
quite  round  or  slightly  elongated  ;  2)  very  close  to  the  rod  shape. 

The  Saccharomyces  and  Torulas,  with  a  few  exceptions,  occur  in  the 
greatest  numbers  in  the  warm  season.     Of  the  other  microorganisms  those 
occurring  most  frequently  are  the  cocci,  white  and  yellow^rods  (Hquefj 
ing  or  not)  and  spore-forming  bacteria. 

Those  cheeses  were  found  of  bad  quality  whose  whey  contained 
many  aerogenes  and  coli  bacteria,  or  a  large  number  of  coagulating  gas 
producers,  especially  if  species  were  present  that  produced  a  great  deal  of 
gas.  In  the  first  case  the  cheeses  were  very  swollen,  with  spongy  curd ,  wi1  h 
a  sweetish,  unpleasant  taste  ;  in  the  second,  the  cheeses  were  more  or  less 
foliated,  usually  with  a  quantity  of  closely  packed  "  eyes  ".  But  it  is 
no1  the  number  of  gas-producing  bacteria  tint  influences  the  quality 
of  the  cheese,  it  is  also  their  energy  as  gas-producers  ;  when  they  are  nume- 
rous, but  of  a  stock  that  is  a  poor  gas  producer,  the  cheese  has  no  defects. 

These  facts  suggest  that  the  coagulating  gas-producers,  to  which  the 
normal  eyes  of  "  grana  "  cheese  are  supposed  to  be  due,  can  sometimes,  it' 
present  in  large  numbers,  and  still  more  if  they  are  varieties  producing  much 
gas,  contribute  to  form  "  foliation-  "  ("  sfogliature  ")  in  "  grana  "  cheese. 

As  tin-  bacterial  flora  of  the  whey  is  so  variable,  the  use  of  selected 
ferments  is  preferable  to  that  of  "  serum-grafl  ". 
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52  3  -  Slaughtering  Pigs  and  the.  Preparation  of  their  Flesh  on  the  Farm.  —  ashbrook 

F.  G.  and  Anthony  ("V.  A.,  in  the  U.  S.  Department  of  Agriculture,  Farmers'  Bulletin 
913,  30  pp.   4-  ?.'>  fi^~.     Washington,  December,  iot?. 

This  Bulletin  urges  farmers  to  consume  more  home  grown  meat 
so  as  to  save  by  buying  less.  The  subjects  treated  are  :  —  implements 
used  for  slaughtering  and  preparing  the  meat ;  slaughtering ;  preparation 
of  the  carcasses  ;  cutting  the  different  parts  ;  preserving,  preparation  of 
lard,  salting  in  brine  and  dry  salting,  smoking,  sausage-making  ;  descrip- 
tion of  a  small  room  for  smoking  meat ;  detailed  description  of  a  small 
refrigerator. 

524  -  Analysis  Of  an  Egg  Powier.  — Garnier,  L.,in  the  Journal  de  Pharmacie  et  de  Chimie , 
Year  no,  Series  7,  Vol.  XVIII,  No.  12,  pp.  353-357-  Paris,  December,  iqi8. 

For  some  years  a  powder  made  from  dried  eggs'  has  been  on  the 
market,  and  is  now  largely  used  by  manufacturers  of  alimentary  pastes. 
The  present  scarcity  of  fresh  eggs  has  led  the  author  to  study  the  exact 
composition  and  food  value  of  this  powder. 

From  the  organoleptic  point  of  view,  it  is  a  clear  yellow  powder,  of 
peci  al  taste,  in  which  analysis  has  shown  the  presence  of  protein  nitrogen, 
organic  phosphoric  acid  and  calcium  phosphate,  the  absence  of  starchy 
matter  or  sugar,  and  the  calculated  percentage  composition  of  which  is :  — 
Water  8.99  ;  Protein,  41.55  ;  Fatty  bodies  and  lutein,  25.32  ;  Distearic 
ecithin,  20.56;  Ash,  3.58.  The  author  calculates  that  an  average  hen's  egg 
corresponds  to  15  gm.  of  egg  powder  and  '  that  1  kg.  of  the  powder  repre- 
sents 66's  average  eggs. 

The  author  concludes  that  in  times  of  food  shortage  and  food  restric- 
tions, the  egg  powder  can  be  classed  among  substitution  products  of  good 
quality  and  real  food  value,  the  use  of  which  can  be  recommended   to  the 
public  in  the  absence  of  fresh  eggs. 

525  -  Wi)0i3  from  Morocco.  —  See  No.  413  of  this  Review. 

526  -  Rational  Utilisation  of  Animal  Carcasses.  —  Frabot  m.,  in  the  Annates  de  Chimie 

Analytique  et  de  Chimie  Appliquee,  Series  2,  Vol.  1,  No.  2,  pp.  55-65  +  1  Pi?-  Paris,  Fe* 

bruary,  iqto. 

The  author  draws  attention  to  the  new  conditions  of  certain  industries 
which  were  formerly  of  no  account  and  which,  owing  to  the  restrictions  im- 
posed by  the  war,  have  assumed  such  an  economic  importance  that  they 
can  no  longer  be  disregarded.  The  by-products  of  life,  like  industrial 
by-products,  should  be  taken  account  of  and  utilised  as  far  as  possible. 
It  is  for  this  reason  that  the  author  has  made  a  special  study  of  the 
knacking  industry,  which  deals  with  the  treatment  of  animal  carcasses, 
the  by-products  from  various  kinds  of  slaughter-houses  and  abattoirs, 
offals  meat  condemned  as  unfit  for  food,  fish  offals,  bones  from  various 
sources  etc..  In  1903,  Dp  RocqtjiGNY  calculated  that  in  France  the 
loss  of  livestock  from  accidents  and  diseases  amounted  to  30  or  40  million 
franc.  In  Belgium,  in  1910,  Martpns  estimated  these  losses  at  12  mil- 
lion francs.  In  Germany,  where  the  knacking  industry  had  assumed 
special    importance,     HoPFmanm    estimated     that,    in    1907,     2  500  000 
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quintals  of  meat  were  fla3red  and  dressed  while  500  000  quintals  were 
condemned,  representing  in  saleable  products,  the  considerable  sum 
of  25  million  francs.  A  works  outside  Paris  deals  every  day  with  35  thou- 
sand kg.  of  meat  of  various  origins,  while  another  treats  12  000  to  17  000 
kg.  These  figures  are  sufficient  to  show  the  necessity  that  technical 
experts  should  take  up  the  question  and  find  out  how  to  obtain  the 
maximum  profit  from  these  by-products,  whilst  improving  the  hygienic 
conditions  under  which  the  industry  is  at  present  carried  on. 

The  author  considers  the  actual  state  of  the  kna eking  industry  in  France: 
—  it  scarcely  exists  as  an  organised  industry  and  is  guilt}-,  sometimes,  of 
an  absolute  lack  of  hygiene,  sometimes  of  the  use  of  wasteful  or  imperfect 
methods,  such  as,  for  example,  burying  animals  that  might  pollute  the 
underground  water  by  infiltration  ;  burning  them  in  the  open  air,  resulting 
in  heavy  expenses  and  slow,  and  incomplete  combustion;  cooking  of  various 
offals  in  vats  over  open  fires  or  in  the  open  air,  or  in  closed  vats,  methods 
giving  bar1  yields,  as  the  gelatinous  broths,  which  go  bad  very  easily  are  gene- 
rally lost,  while  there  is  no  guarantee  that  the  cooked  meat  has  been  sterilised . 

Other  and  better  methods  have  been  suggested  with  satisfactory  results. 
In  one  of  them  the  fats  are  extracted  b}-  the  use  of  suitable  solvents ,  such 
as  benzine,  petroleum  ether,  carbon  bisulphide,  carbon  tetrachloride:  this 
process  is  used  in  France  mostly  for  removing  the  fat  from  bones  destined  for 
making  glues  and  superphosphates.  Another  excellent  method,  suggested 
by  AimE  Girard,  but  not  very  well  known,  consists  in  treating  the  car- 
casses with  concentrated  sulphuric  acid,  cold  or  hot,  at  66°  Baum6,  by  which 
the  animal  tissues  are  completely  destroyed,  independently  of  the  fat  that 
can  be  collected  ;  by  adding  tricalcium  phosphate  to  the  acid  liquid,  a  rich 
manure  is  obtained  free  from  pathogenic  germs,  for  no  bacterium  can  with- 
stand contact  with  concentrated  sulphuric  acid.  Very  satisfactory  results 
have  been  given  by-  methods  based  on  the  treatment  of  carcasses  in  close 
vats  with  steam  underpressure.  The  steam  underpressure  causes  the  meat 
to  undergo  a  profound  physical  change  and  a  partial  chemical  transforma- 

Section  of  the  Hartmann  Apparatus. 
Explanation  of  the  titles  of  the  section. 

Extract eur  et  appareil  a  dedication  —  Extractor  and  desiccator. 
Vers  la  pompc  a  vide  —  Towards  the  vacuum  pump. 
Depart  du  bouillon  —  Exit  of  broth. 
Reservoir  a. gelatine  retournant  a  l'extraeteur  —  Reservoir  for  gelatine  returning  to  the 

extractor. 
Separateur  <h  Graissc  s  —  Fat  separator. 
Recipient  intermediaire  —  Intermediary  recipient. 
Uouilloi  i^ses  —  Fat-free  broth. 

Concentrateur  de  Gelatine  —  Gelatine  concentrator. 

Gelatine  concentree  dirigee  sm  l'extraeteur  —  Concentrated  gelatine  passing  to  the  ex- 
tractor. 
Tuyauterie  permettant  l'acces  a  l'extraeteur  de —  Tubing  leading  live   steam  or  steam 
vapeur  vive  ou  de  vapeur  produitt  parlaconcdp-  produced  by  concentrating  th(_  gela- 
tration  de  la  ( Gelatin*  tine  to  the  extractor. 

Va]  eur  venant  <lo  la  chaudiere  —  Steam  coming  from  the  boih  r. 
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tion  ;  the  fat  melts  completely,  the  bones  lose  their  content  of  gelatine  and, 
consequently,  their  hardness  and  compact  nature,  while  the  meat  is  com- 
pletely sterilised  ;  when  dried  the  meat  forms  a  valuable  meal. 

Many  apparatuses  have  been  made  to  cany  out  this  treatment.  The 
author  considers  the  general  principle  underlying  the  construction  of  all  of 
them,  which  is  — •  treating  the  carcasses  in  hermetically  closed  vats  by  steam 
under  pressure  for  sufficient  time  for  complete  cooking  and  perfect  steri- 
lisation ;  separating  the  fats  from  the  gelatinous  broth  ;  drying  the  meat  and 
making  it  into  an  animal  meal  of  good  commercial  value.  The  various 
improvements  introduced  into  the  apparatuses  have  only  the  object  of 
enabling  the  treatment  in  question  to  be  carried  out  at  a  minimum  cost  and 
with  a  maximum  yield,  and  to  ensure  :  —  i)  the  destruction  of  all  the  infec- 
tious germs  ;  2)  the  transformation  of  all  the  solid  or  liquid  parts  of  the  car- 
casses that  contain  organic  matter  into  sterilised  products  that  can  be  stored, 
and  to  make  the  water  contained  in  the  carcasses  absolutely  harmless  ; 
3)  the  treatment  of  the  carcasses  of  animals  that  have  died  from  infectious 
diseases  without  any  previous  cutting  tip ;  4)  the  prevention  of  any 
possibility  of  newly  infecting  the  finished  product  by  contact  with  the  raw 
materials;  5)  that  no  objectionable  odours  should  be  given  off  that  might 
prove  a  nuisance  to  the  neighbourhood  of  the  works  (while  ranking  them  in 
the  first  class  of  dangerous  or  unhealthy  works). 

The  author  next  gives  a  detailed  description  of  one  of  these  modern 
apparatuses,  that  of  Hartmann  :  — the  apparatus  for  extraction  and  for 
drying  is  a  large  horizontal,  cylindrical  autoclave  with  a  double 
lining,  mounted  on  two  trunnions  and  able  to  rotate  at  180°  round  its 
axle  ;  in  the  autoclave  is  placed  a  perforated  steel  drum  moving  round  the 
axle  of  the  autoclave  and  carrying  mixers  on  its  periphery;  a  door  is  provided 
for  putting  in  the  carcasses. 

Tlu  liquids  extracted  from  the  raw  material  under  the  action  of  heat 
drain  through  a  pipe  into  a  recipient  (see  the  appended  figure)  called  a 
'  fat  separator  "  (separately  de  gyaisses)  where  the  tats  separate  from  the 
gelatinous  broth  by  difference  of  density  and  pass  towards  a  collector  ; 
the  gelatinous  broth  freed  from  fat  passes  through  an  intermediary  recipient 
into  an  ev  ;>  irator  where  it  is  concentrated  down  to  gelatine  by  means  of 
steam.  The  steam  produced  by  concentrating  the  broth  is  passed  to  the 
autoclave,  thus  diminishing  the  amount  of  steam  required  for  cooking  and 
drying,  and  in  this  way  economising  fuel. 

The  extraction  is  finished  after  cooking  for  4  or  5  hours  ;  the  drum  is 
set  rotating  and  desiccation  begins  ;  the  meat  breaks  up,  passes  through 
the  perforations  on  the  drum,  is  pressed  on  the  fixed  walls  of  the  autocl 
by  the  mixers  and  reduced  to  a  meal.  The  gases  or  steam  given  off  during 
desiccation  are  rem  »ved  by  a  vacuum  pump,  condensed  by  contact  with 
cold  water  or  burnt  in  the  grates. 

With  this  apparatus  the  carcasses  are  dealt  with  in  such  a  way  that 
all  the  operations  take  place  in  hermetically  closed  recipients,  at  a  tem- 
perature thai  produces  absolute  sterilisation,  the  <ie.im  pressure  being 
at  4  ' 
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The  carcasses  treated  in  this  way  yield,  : — 

1)  Fits  :  more  or  less  coloured,  but  can  be  bleached  and  sold  to  soap 
makers  ;  in  1910  the  price  was  80  francs  per  100  kg.;  Hartmann  puts 
it  between  50  and  75  francs  ;  at  present  it  has  reached  about  380  froncs. 

2)  Animal  meal :  previously  only  used  as  a  fertiliser ;  but  scientific 
experiments  have  shown  that  it  is  quite  suitable  for  feeding  pigs,  poultry 
and  fish.  According  to  Hartmann  the  average  chemical  composition  of 
this  meat  meal  is  :  —  dry  matter,  92  %  ;  nitrogen  8  to  9.6  %  (corresponding 
to  50-60  %  of  crude  protein)  ;  phosphoric  acid,  8  %  ;  fat,  10  to  12  %.  Be- 
fore the  war  the  price  of  meat  meal  for  food  varied,  reaching  15  to  22  francs 
per  100  kg. 

3)  Gelatine  ;  does  not  go  bad,  and  can  be  used  in  making  objets 
moulded  in  stucco,  plaster,  etc.  ;  it  can  be  mixed  with  some  absorbent  such 
as  peat,  and  used  as  a  feitiliser.  The  sale  price  of  gelatine  as  such  is  from 
7  to  12  francs  ;  as  manure,  its  price  varies  according  to  its  content  of  nitro- 
gen, phosphoric  acid  and  potash,  which  varies  between  the  following  figures  : 
—  nitrogen,  8-9  %  ;  phosphoric  acid,  1.5  -  2.5  %  ;  potash,   1.5 :  2.5  %. 

The  yield  of  the  Hartmann  apparatus  varies  within  fairly  wide  li- 
mits according  to  the  raw  material  dealt  with.  For  animak  in  a  normal 
state  Hartmann  gives  the  yield  as  :  —  fat,  about  10  %  ;  degelatinised  ani- 
mal   meal  18  %  ;  gelatine,  6  to  8  %. 

The  firm  of  Hartmann  makes  various  sizes  of  apparatus  :  —  500, 
750,  1000,  1500,  2000  and  2500  kg.  per  charge.  The  total  length  of  the 
treatment  is  from  8  to  10  hours  for  the  large  machines  and  6  to  7  hours  for 
the  small  ones., One  apparatus  can  be  charged  twice  a  day,  and,  using  pre- 
war prices  as  a  basis,  a  complete  plant  suitable  for  treating  3000  to  4000  kg. 
per  day  would  cost  about  60  000  francs,  including  the  buildings.  It  is 
evident  how  the  knacking  industry  is  changed  by  the  use  of  such  an  appa- 
ratus and  how  important  it  becomes  by  enabling  the  by-products  of  value 
to  be  recovered  in  a  scientific  and  rational  manner. 


[5S6] 


PLANT  DISEASES 


DISEASES.  NOT  DUE 
TO  PARASITES  OR  OF  UNKNOWN  ORIGIN. 

527-  Researches  on  Potato  Leaf  Curl  in  France.  —  schribaux,  in  the  Comptes  rendu* 
dee  seances  de  V Academie  d' Agriculture  de  France,  Vol.   V,  No.   10,  pp.   356-35S.   Paris, 

The  author  presented  to  the  French  "Academie  d'  Agriculture ''"  a 
report  by  MM.  Blanchard  and  Perret  on  potato  leaf  curl  disease. 

Experiments  carried  out  during  1918  in  the  Loire  department  have 
confirmed  the  views  previously  held  by  the  two  workers  (1)  They  have  con- 
cluded, from  their  experiments,  that  nitrate  of  soda  has  a  certain  thera- 
peutic action  on  plants  suffering  from  the  disease.which  is  certainly  the  ma- 
nifestation of  a  disturbance  in  the  feeding  of  the  plant.  In  fact,  the  charac- 
ters of  the  disease  are  precisely  those  observed  in  all  plants  placed  under 
similar  conditions,  but  the  chief  cause  of  the  trouble  appears  to  be  au  insuffi- 
cient supply  of  nitrogen,  and  "  leaf  curl  "  is  apparently  related  to  what  is 
known  as  "  nitrogen  starvation  ".  It  appears  from  experimental  evidence 
that  the  "  nitrogen  starvation  "  can  date  back  for  several  generations 
which  explains  why  leaf  curl  is  a  transmissible  disease.  From  this  it  will 
be  seen  why  a  tuber  obtained  from  a  badly  nourished  plant,  planted  in  the 
same  region,  under  similar  conditions  of  soil,  manuring  and  cultivation, 
continues  to  degenerate,  while  when  removed  to  another  region,  it  gives 
bigger  yields  and  seems  to  inprove.  This  also  explains  why,  when  left  in  the 
same  region,  it  improves  under  the   influence  of  manuring  and  cultivation. 

The  two  experimenters  are  continuing  their  work. 

528  -  Rust,  a  Physiological  Dissase  of  Cstton  caused  by  Lack  of  Potash,  in  the  Lesser 
Antilles.  —  9=e  No.  461  of  this  Review. 

529  -  On  the  Dying  Off  of  Spruce  (Picea  exce/sa)  in  the  Arve  Valley  (Cheddeand 
Chamonix).  —  Mvmgin,  I,.,  in  the  Comptes  rendus  des  seances  de  V Academie  d'A:ricul- 
tun  de  France,  Vol.  V,  No.  6,  do.  105-20  t  4-  5  Fitjs.  Paris,  February  12,  toio. 

In  May,  1917,  Commandant  Mangin  reported  to  the  "  Societe  de  Pa- 
thologie  vegetale  "  of  France,  the 'destructive  effect  of  fumes  from  the 
Chedde  works,  situated  in  the  Arve  valley,  a  few  miles  distant  from  Fa  yet  - 
Saint-Gervais,  in  the  Alps. 

According  to  M.  Mangin's  observations,  the  conifers  were  most  attack- 
ed, while  th<-  broad-leaved  trees,  except  the  clumps  of  birch  growing  near 
the  works,  remained  unhurt.     Among  the  conifers,  the  spruce   {Picon   ex- 


(1)  Sec  R.,  December  [917,  No.  t229.  (Ed.) 
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celsa),  which  is  particularly  sensitive  to  the  fumes  from  the  works  is  killed 
in  a  short  time  ;  however,  Abies  and  especially  A.  pectinata  and  A.  Nord- 
manniana  resist  fairly  well,  and  Pinits  sylvestris  also  resists  though  not  so 
well  as  the  firs. 

During  the  summer  of  19 18,  the  spruce  in  the  valley  of  Chamonix  and 
particularly  in  Bouchet  wood,  in  the  same  valley,  were  reported  to  be  rapid- 
ly dying  off.  Owing  to  the  relative  proximity  of  the  Chedde  works  and 
the  damage  caused  by  the  fumes  given  off,  it  was  feared  that  the  Bouchet 
wood  might  also  fall  a  victim  to  the  fumes. 

Chedde  region.  —  The  Chedde  works  manufacture  the  explosives 
known  by  their  name  which  are  based  on  perchlorate  of  potassium, 
sodium  or  ammonium.  During  the  war  their  production  has  been  intensified 
and  the  fumes  they  give  off  contain  chlorine  compounds  which,  in  the 
presence  of  water,  finally  produce  hydrochloric  acid. 

The  region  suffering  from  the  fumes  given  off  by  the  works  includes  an 
elliptical  area  whose  large  diameter,  parallel  to  the  Arve,  is  19  kilometres, 
from  Fayet-Saint-Gervais  to  Servoz,  and  whose  small  diameter  is  4  kilo- 
metres. The  damage  noted  does  not  surpass  the  level  of  900  metres,  the 
bottom  of  the  valle}?-  being  a  little  under  700  metres. 

In  this  zone  the  broad-leaved  trees  apparently  do  not  suffer,  except  the 
birches  and  alders  situated  within  a  radius  of  100  to  200  metres  around 
the  works  ;  further  away,  they  are  healthy.  The  acacias  are  normal,  even 
in  the  park  round  the  works  ;  it  was  noticed  however,  that  those  on  the 
sides  of  the  road  above  the  works  appear  to  have  smaller  leaflets  than  is 
normal. 

The  shrubs  and  bushes  of  every  kind  :  —  hawthorn,  various  kinds  of 
thorn,  dog-berry,  privet,  viburnum,  holly,  etc.,  appear  to  be  immune,  even 
near  the  works. 

The  pines  are  attacked  most.  Spruce  is  the  least  resistant,  and  it  dies 
4  to  6  years  after  the  yellowing  of  the  new  leaves  that  is  one  of  the  first 
symptoms  of  attack. 

Abies  pectinata  and  Pinus  sylvestris  are  more  resistant,  although  the 
pine  seems  less  so  than  the  fir.  So  far  no  injury  to  the  yew  and  larch  has 
been  reported. 

The  author  has  found  that  the  resistance  of  the  silver  fir  (Abies  pectinata) 
and  the  Scotch  fir(Pimis  sylvestris)is  due  to  a  system  of  defence  produced  in 
the  living  tissues  owing  to  the  stimulus  of  the  toxic  substances.  In  Abies 
pectinata,  the  defence  is  brought  about  by  the  building  up  of  an  imper- 
meable wall  of  cork  ;  this  is  the  normal  reaction  of  most  plants  against 
toxic  or  parasitic  action  ;  in  the  pine  the  means  of  defence  —  a  quite  new 
one  —  consists  in  the  secretion  of  gummy  matter  that  fills  the  intercellular 
spaces  or  other  gaps  and  thus  prevents  the  entry  of  the  toxic   substances. 

The  spruce,  although  more  sensitive  than  A.  pectinata  and  P.  sylve- 
stris, has  not  the  time  to  begin  a  system  of  defence  and  its  green  tissues  are 
rapidly  killed  by  the  fumes. 

In  the  area  defined  above,  the  spruce  are  dried  up  or  their  foliage  shows 
up  rust-coloured  against  the  green  of  the  broad-leaved  trees.     At  the  be- 
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ginning  of  the  attack,  the  needles  ot  the  last  shoots  first  turn  yellow  through- 
out their  whole  length,  then  they  fall  owing  to  the  premature  formation 
of  a  cork  cicatrix  at  their  base.  All  the  annual  shoots  are  s  >ou 
stripped,  but  the  stem  and  buds  remain  alive,  and  the  latter  open  daring 
the  summer,  giving  the  trees  a  peculiar  appearance.  During  the  autumn 
the  oldest  leaves  turn  yellow  and  fall  more  or  less  rapidly;  the  tree  dies  off 
more  rapidly  and  at  the  end  of  4,  sometimes  6,  years  it  is  quite  dead.  The 
mortality  has  increased  during  the  war  owing  to  the  greater  amounts  of 
explosives  manufactured. 

Microscopical  examination  of  the  leaves  of  the  silver  fir  and  Scotch 
fir  has  shown  that  the  toxic  fumes  do  not  penetrate  into  the  tissues  in  the 
gaseous  state  through  the  stomata,  for  the  regions  near  the  guard  cells  of 
the  stomata  show  no  signs  of  damage.  It  is  brought  about  by  the  mists, 
whose  drops  of  water,  after  having  dissolved  the  toxic  substances, 
gather  on  the  leaves,  cling  to  their  ends  and  gradually  prenetrate  into 
them,  from  the  point  towards  the  base.  In  fact,  the  defensive  tissues  in 
the  needles  of  the  fir  or  pine  are  always  oriented  in  a  transverse   direction. 

This  observation  is  very  important,  as  it  excludes  the  possibility  that 
the  injurious  drops  might  be  carried  very  far  from  the  works. 

Chamonix  region.  —  There  are  numerous  clumps  of  spruce  in  good 
condition  in  the  region  between  Servoz  and  Chamonix.  Small  areas  can 
be  seen  here  and  there  where  the  foliage  is  yellow  and  a  few  trees  are  dying  ; 
but  in  these  places  it  can  easily  be  seen  that  Ips  typographies  ("  bostriche  ") 
has  been  causing  damage.  It  is  only  near  Houches  that  spots  can  be  seen 
that  really  somewhat  those  in  the  clumps  poisoned  by  the  Chedde  fumes. 
From  Houches  up  to  Chamonix,  no  trace  of  an}-  toxic  action  can  be  seen 
in  the  healthy  green  of  these  spruce. 

After  Chamonix,  one  reaches  Bouchet  wood,  where  the  spruce  is  severely 
attacked  in  areas  of  varying  size.  Some  are  dead  and  have  lost  their  needles, 
while  some  have  foliage  which  has  partially  or  entirely  }-ellowed,  but  whose 
needles  remain  on  the  tree.  In  no  case  were  any  characters  observed  like 
those  noted  on  spruce  in  the  Chedde  region: — fall  of  the  needles  of  the  last 
shoot  with  intact  buds  that  open  giving  fine  green  shoots,  and  remaining 
thus  during  the  summer,  but  going  yellow  and  dying  with  the  first  fogs. 

The  author  thought  that  the  stripping  of  the  branches  in  the  Bouchet 
wood  occurred  late  and  at  the  time  the  buds  were  dried  up  and  incapable 
in  the  ordinary  course  of  events  of  producing  new  shoots. 

On  curtain  trees,  even  when  still  green,  numerous  lichens  (Ramalina, 
Erernia,  Parmclia)  are  sometimes  seon,  thus  demonstrating  a  poor  state  of 
vegetation,  but  with  the  exception  of  a  few  saprophytic  fungi,  no  traces  of 
parasitic  invasion  can  be  seen  on  the  aerial  part.  The  very  variety  of  the 
organisms  harboured  by  the  branches  and  sometimes  by  the  leaves,  shows 
that  they  have  nothing  to  do  with  this  disease  of  spruce. 

Examination  at  the  foot  1  1  or  dying  trues  has  disclosed  neither 

the  presence  of  Ungulina  annosa  (Trametes  radiciperda)  (i)nor  that  of  7>a- 
metes  Pini,  which  also  attacks  spru<  1  . 

(1)  Syn.  Fom,  s  annosiis,  (Ed.) 
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We  are,  therefore,  in  the  presence  of  a  physiological  disease  of  as  }*et 
uncertain  origin. 

In  an}-  case,  it  ma}-  be  taken  as  certain  that  the  hypothesis  of  the  in- 
jurious influence  of  the  fumes  from  the  Chedde  works  should  be  set  aside 
in  the  case  of  the  diseased  spruce  in  the  Bouchet  wood. 

DISEASES  DUE  TO  FUNGI, 
BACTERIA  AND  OTHER  LOWER  PLANTS. 

530  -  Virgin  Soil  Containing  Fungi  Capable  of  Attacking  Certain  Plants.  —  Set  No.  428 

of  this  Review. 

531  -  The  Relation  of  Potato  Scab  (Oospora  Scabies)  to  Soil  Reaction:  Investi- 
gations in  the  United  States.  —  Gillespie  1,.  J.  aid  Hurst  I,.  A.,  in  Soil  Science, 
Vol.  VI,  No*  3,  pp.  219-236  -1-  3  Figs.  +  Bibliography  of  23  Publications.  Baltimore, 
September,  191 8. 

An  examination  of  numerous  soils  from  the  north  of  the  State  of  Maine, 
U.  S.  A.,  showed  the  appearance  of  scab  of  the  tubers  of  potatoes  to  be  close- 
ly connected  with  the  reaction  of  the  soil  as  measured  by  the  hydrogen-ion 
concentration  of  its  solution.  This  disease  is  rare  in  °cid  soils,  in  which 
the  hydrogen-ion  concentration  (expressed  by  Sorensen's  formula  Ph  (i) 
is  below  5,2,  but  is  common  in  soils,  the  PH  of  which  appreciably  exceeds 
this  figure,  especially  in  those  with  an  alkaline  reaction,  (with  a  PH  ubove7) 
(2)  The  limit  PH  =  5-2  can,  naturally,  not  be  considered  as  absolute,  but  is 
fairly  common  in  many  different  soils  and  differs  little  from  that  assigned 
to  the  development  of  Oospora  scabies  in  experimental  culture  media  in  the 
laboratory. 

Potatoes  and  othei  market  garden  crops  have  been  successfully  grown 
.  in  numerous  soils  with  a  PH  equal  to  5.2  without  liming.  This  shows  that 
potatoes  can  do  well  in  certain  soils  without  the  application  of  quantities 
of  lime  making  their  reaction  neutral  (PH  =  7),  or  even  slightly  alkaline 
(PH  above  7),  contrary  to  the  assertion  of  Sharp  and  Hoagland.  This  result 
is  of  great  importance  because  liming,  by  decreasing  the  acidity  of  the  soil, 
favours  scab.  It  also  shows  that  it  is  not  possible  to  assign  to  the  lime  re- 
quirement of  the  soil  a  limit  as  definite  as  PH  —  7  (neutrality) ,  but  that  this 
imit  must  be  determined  experimentally  for  each  case  with  specific  crops. 


(1)  For  the  definition  of  this  term  see  R.  Feb.,  1919,  No.  159-  (Ed.) 

(2)  These  facts  confirm  the  statements  on  this  subject  in  Stevens  and  Hall,  Diseases 
of  Economic  Plants,  New  York,  1910,  p.  268.  Scab  of  tubers  is  found  particularly  in  very 
moist  soils  with  an  alkaline  reaction.  The  fertilisers  which  tend  to  increase  the  alkalinity 
of  the  soil  (wood  ash,  potash,  soda,  faim-yard-manure,  lime,  etc.)  favour  the  development  cf 
Oospora  Scabies  and  aggravate  the  disease  in  soil  already  infected.  Fertilisers  whit  h  increase 
the  acidity  of  the  soil  (super-phosphates,  ammonium  sulphate,  potassium  salts  other  than 
carbonate,  etc.),  help  by  this  very  effect  to  decrease  the  disease.  On  the  other  thand  rotation 
helps  to  decrease  soil  infection,  so  long  as  not  only  potatoes,  butalso  othei  plants  liable  to  be 
infected  by  Oospora  Scabies,  such  as  beets,  turnips,  and  cabbages  pre  excluded.  The  effect 
of  rotation  is  heightened  by  any  cultural  meth  ]  which  will  increase  the  acidity  of  the  soili 
especially  digging  in  green  manure.  \.F.d.) 
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To  measure  with  eertainty  the  soil  reaction  by  means  of  the  hydrogen 
ion  concentration  it  is  necessary  to  know  thoroughly  the  precision  of  the 
methods  used  to  determine  this  concentration.  The  authors  compared 
the.  results  obtained  by  the  electrometric  and  colorimetric  methods  respec- 
tively (i)  and  found  them  to  agree  in  the  limit  of  experimental  error.  To 
make  determinations  with  air-dried  soil  T  to  2  c.  c.  of  water  per  gramme  must 
be  added,  but  this  addition  does  not  appreciably  decrease  the  sensitive- 
ness of  the  methods. 

»tant         532  -  Rust-Resistant  Oats  in  Texas,  U  S.  A.  —See  No.  41 6  of  this  Review. 

.NTS 

533  -  Disease-Resistant  CDlTee  Plants  in  Indo-China.  —  S;e  No.  466  of  this  Review. 

534  -  Sulphur-Lime  Washes.  —  Vekmorel  and  Dantony,  in  the  Contptes  rendus  des 
se.mees  deTAcademie  d' A  iriculture  de  France,  Vol.  IV,  No.  5,  pp.  1A-164.  Paris,  Fe- 
bruary 5,  1010. 

Washes  made  from  sulphur  and  lime  are  extremely  valuable.  They 
are  the  only  ones  of  practical  use  against  "  leaf-curl  "  and  "  leaf-spot"  ; 
they  also  destroy  scale-insects.  , 

In  America,  they  are  used  in  every  orchard  ;  Prof.  March al,  in  his 
work  on  the  American  Experiment  Stations,  has  drawn  attention  to  their 
value  and  the  advantages  of  using  them. 

There  are  many  formulae  for  preparing  lime-sulphur  washes,  but  in 
most  cases  these  washes  are  uncertain  in  their  effects,  produce  serious  scorch- 
ing and  do  not  always  give  the  results  expected  of  them. 

After  having  found,  by  numerous  experiments,  that  the  way  in  which 
they  are  used  had  little  influence,  it  occurred  to  the  authors  that  the  diffe- 
rences in  action  and  properties  were  due  to  differences  of  chemical  composi- 
tion, and  for  this  reason  they  have  studied  the  factors  that  might  cause  the 
composition  to  vary. 

To  this  end,  M.  Dantony  has  carried  out  over  a  thousand  analyses  at 
the  Villefranche  Viticultural  Station,  and  both  authors  have  made  hundreds 
of  experiments. 

At  present  they  only  give  the  chief  conclusions  they  have  arrived  at, 
and  refer  those  who  require  more  detailed  information  to  a  pa  per  where  the 
work  is  fully  dealt  with. 

Sulphur-lime  washes  may  contain  the  following  substances  ; 

a)  in  solution  :  calcium  hyposulphite,  carbon  tetrasulphide,  calcium 
pentasulphide,  oxysulphides  of  calcium  ; 

b)  in  tli.'  sediment  :  sulphur,  lime,  calcium  sulphite,  calcium  sul- 
phate and  calcium  oxysulphidt . 


(1 )  A  comparison  of  these  two  methods  made  by  L.  .1.  Gillespie  i<  described  in  R. 
July,  i'ii".x>  ' ;  .  P  1  1  h  dstermination  of  the  hydrogen-ion  concentration  see  also.  22. 
Aug.,  1918,  N'".  839,  and  R,  Nbv  ,  1918,  v  >.  [204  :  W.  M.  Clark  and  ir.  A.  I,ubs.  The  Colo- 
rimetric  Determination  of  the  Hydrogen  -  Ion  Concentration  and  its  Applications  in  B  icterio- 
logy,  in  the  Journal  of  Bacteriology  19]    .  \       [I,  pp.  1-34,  ]  [Ed:). 
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All  the  other  substances  reported  present, such  as  lime  in  solution.sulph- 
hydrates,  hydrosulpho hydrates,  etc.,  were  not  found. 

The  relative  proportions  of  the  dissolved  constituents  vary  with  the 
following  conditions  :  —  i)  temperature  of  heating ;  2)  duration  of  heating 
3)  relative  proportions  of  sulphur  and  lime  ;  4)  quantity  of  water  ;  5)  dura- 
tion of  cooling  ;  6)  surface  exposed  to  the  air  and,  consequently,  the  shape 
and  capacity  of  the  vats  used  in  making  it  ;  7)  impurities  in  the  lime  and 
especially  the  presence  of  magnesia  ;  8)  quantity  and  nature  of  the  sedi- 
ment . 

Temperature  of  heating.  —  1)  At  ordinary  temperatures  and  after  con- 
tact lasting  several  months,  oxysulphides  of  calcium,  calcium  hyposulphite 
and  a  little  calcium  tetrasulphide  are  formed  ;  2)  the  quantity  of  soluble  salts 
formed  increases  with  the  temperature  up  to  ioo°C.  ;  at  low  temperatures 
calcium  hyposulphite  is  mostly  formed  ;  at  high  temperatures  sulphides 
predominate  ;  the  result  is  that  the  absolute  quantities  of  hyposulphite 
keep  on  increasing,  while  the  percentage  of  this  substance  in  relation  to  the 
sulphides  diminishes. 

Duration  of  heating.  — ■  1)  The  content  of  dissolved  sulphur  increases  with 
the  time  of  boiling  tor  45  minutes,  then  decreases  ;  2)  at  first,  tetrasulphide 
is  formed,  and  pentasulphide  afterwards  appears  progressively. 

Proportions  of  lime  and  sulphur  :  —  i)  with  the  proportion  of  3.2  of 
sulpbur  to  1  of  calcium,  the  maximum  of  sulphur  in  solution  is  obtained  ; 
both  above  and  below  these  figures,  the  quantity  of  sulphur  diminishes  ; 
2)  above  2.9  of  sulphur  to  I  of  calcium,  a  mixture  of  tetra-and  pentasulphide 
is  obtained. 

Proportion  of  •i>aler.  —  fThe  fractions  of  sulphur  and  lime  which  dissolve 
ncrease  as  the  quantity  of  water  increases  up  to  3.1  of  water  toi  of  sulphur- 
ime  mixture  ;  above,  the  fraction  dissolved  decreases. 

Duration  of  cooling.  —  The  proportion  of  calcium  hyposulphite  decreases 
the  more  the  cooling  is  slow. 

Surface  exposed  to  the  air.  —  The  greater  the  surface  exposed  to  the  air 
the  more  calcium  hyposulphite  is  formed. 

Magnesia  :  — The  magnesia  causes  considerable  losses  of  sulphur  and 
results  in  sulphuretted  hydrogen  being  given  off  ;  magnesian  limestones 
should,  on  this  account,  not  be  used. 

Nature  of  the  sediment :  —  The  presence  of  an  excess  of  lime  in  the  sedi- 
ment leads  to  the  formation  of  oxysulphides  of  calcium. 

From  these  indications  it  may  be  concluded  that  it  is  very  difficult,  in 
agricultural  practice,  to  control  at  one  and  the  same  time  all  the  above  fac- 
tors and  to  obtain  products  of  constant  composition,  without  being  guided 
by  a  chemist  with  experience  in  the  matter. 

The  density  of  the  solutions  is  not  closely  related  to  the  content  in 
sulphur,  and  it  consequently  cannot  be  used  as  a  safe  criterion. 

In  using  lime-sulphur  washes,  the  ordinary  sprayers  made  of  red  copper 
should  not  be  used  as  they  deteriorate  rapidly.  Aluminium  and  certain 
kind  of  brass  should  be  used  as  they  resist  sufficiently  in  practice  to 
last  well. 
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535  -  A  Preliminary  Note  on  a  Bacterial  Disease  of  Foxtail  in  Arkansas,  U.  S.  A.  — 
Rosen  H. H.,in  Science N.  S.,  Vol.  XI<IX,  No.  1264, p.  291.  Iyancaster,  Pa., March 21, 1919. 

From  September,  1918  till  the  following  mid-November,  near  Fayette- 
ville,  Arkansas,  was  observed  on  the  leaves,  flowering  stalks  and  glumes 
of  foxtail (Setaria  glauca  [L.]Beauv).a  disease  distinguished  by  oval  or  round 
spots  1  to  2  mm.  in  diameter,  and  streaks  2  to  3  cm.  long.  Both  the  spots  and 
the  streaks  were  dark  brown  in  colour.  The  disease  seems  fairly  wide- 
spread round  Fayetteville,  and  is  most  probably  prevalent  in  Arkansas 
State  at  least. 

The  bacterium  causing  the  disease  was  isolated  and  pure  cultures  of 
it  obtained.  It  was  inoculated  into  healthy  leaves  by  means  of  a  sterilised 
platinum  needle  and  by  spreading  the  bacteria  oyer  the  leaves.  Two  or 
three  days  later  the  characteristic  brown  coloration  of  the  tissue  was  ob- 
served at  the  points  of  inoculation.  The  bacterium  was  againisolated  and 
grown  in  pure  culture  of  the  artificially  inoculated  points. 

The  bacterium  was  successfully  inoculated  intb  wheat,  oats,  rye,  barley, 
maize  and  Sudan  grass,  both  by  spraying  and  by  application  with  plati- 
num wire.  It  was  re-isolated  and  obtained  in  pure  culture  from  each  of 
these  hosts.  Judging  b}^  the  appearance  of  the  infected  plants  in  the  green- 
houses in  which  the  experiments  were  made,  all  the  Gramineae  tested,  ex- 
cept maize  and  sorghum,  are  liable  to  be  very  seriously  attacked  by  the  bacte- 
rium, which  probably  corresponds  to  Pseudomonas  Avenae,  Manns.  Further 
investigations  are,  however,  necessary  to  identify  definitely  this  bacterium. 

536  -  The  European  Potato  Wart  Disease  Discovered  in  Pennsylvania  —  Sanders  j.  g. 
in  the  Monthly  Bulletin  of  the  State  Commission  of  Horticuliue,  Vol.  VIII,  No.  1,  pp.  10-12  + 
3  Figs.,  S^rrrmento,  California,  January,  rpjo. 

The  European  potato  wart  disease  (Chrysophlyctis  endobiolica  Schilb)  (1) 
was  recently  discovered  in  the  anthracite  mining  district  of  Pennsylvania 
in  28  towns  near  Hazleton,  where  it  is  found  in  the  gardens  of  the  miners. 
The  introduction  of  the  disease  can  be  traced  directly  to  the  importation 
of  potatoes  from  without  during  the  years  1910-1912,  i.  e.,  before  the  pro- 
hibition to  import   potatoes. 

Fortunately  the  villages  in  which  the  disease  occurs  are  surrounded 
by  vast  stretches  covered  with  Qutrcus  ilicifolia,  Vaccinium,  and  wild  plants, 
cultivated  land  being  absent.  Moreover,  as,  in  these  towns,  the 'consumption 
of  potatoes  greatly  exceeds  the  production,  there  is  little  danger  of  spread- 
ing the  disease  by  means  of  the  tubers.  This  is  the  first  time  this  disease 
has  been  reported  in  the  United  States. 

537  -  Phytophthora  cryptogea  n.  sp.,  Peronosporacea  Injurious  to  Tomato 
and  to  other  Plants  in  Ireland.  — Pethybhidge  H.  G.  and  t.affekty  h.  A.,  in  The 
Scientific  Proceedinis  oi  the  Roy<il  Dublin  Society,  Vol,  XV,  (N.  S.),  Nu.  35,  pp.  487-503 
4-  1  l'l .11 1  -.  Dublin,  1  910. 

At  the  beginning  of  the  summer  of  i<)i(>  specimens  oi  diseased  tomato 
seedlings  wen-  sent  from  a  nursery  in  the  suburbs  of  Dublin  to  the  Seeds 

(1)  See  R.  Jan.,  1914,  No.  76  ;  R.  Feb.,  1914,  No.  t8s^;  R,  Oet.  19I4,  No.  956  ;  R.  Aug., 
1]  6,  No.  938.     [Ed  ). 
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aud  Plant  Disease  Division  of  the  Irish  Department  of  Agriculture  for  exa- 
mination. A  preliminary  examination  showed  the  disease  to  be  of  a  new 
type.  A  visit  to  the  nursery  showed  that  it  had  been  first  observed  three 
years  previously  on  a  few  isolated  plants.  The  second  year  it  bad  become 
worse,  and  the  third  almost  half  of  the  seedlings  in  the  nursery  were  already 
either  dead  or  dying.  Later  the  same  disease  was  found,  always  on  the  to- 
mato, in  two  other  nurseries  and  a  few  private  gardens  of  the  same  district, 
as  well  as  in  different  parts  of  Ireland.  This  shows  it  to  be  fairly  common 
in  Ireland  ;   according  to  the  authors  it  also  occurs  in  England. 

As  a  result  of  the  disease  the  root-system  and  lower  part  of  the  stalks 
of  young  plants  are  attacked  by  a  rot  which  eventually  kills  them.  The  au- 
thors propose  to  call  the  disease  "  tomato  ioot  rot  ". 

A  species  of  Phytophthora  has  been  isolated  from  the  diseased  tissues  and 
shown  to  be  the  specific  agent  of  the  disease.  It  has  been  grown  in  pure 
cultures.  Its  reproduction  organs  (antheridia  and  oogones)  resmble  those 
of  Phyt.  erythroseptica  Pethyb.  and  Phyt.  infestans  de  Bary.  The  fungus 
has,  therefore,  rightly  been  placed  in  the  genus  Phytophthora  and,  as  it 
is  not  identical  with  any  of  the  known  species  (Phyt.  erythroseptica,  Phyt. 
infestans,  Phyt.  Phaseoli  Thaxt.,  Phyt.  Arecae  (Colem.),  Phyt.  parasitica 
Dast.,  Phyt.  Colocasiae  Rac,.,  Phyt.  Allii  I/aw.,  Phyt.  Melongenae  Saw., 
Phyt.  terrestria  Sherb.),  it  is  described  as  a  species  new  to  science  under  the 
name  of  Phyt.  crypiogea. 

The  same  type  of  disease  caused  by  the  same  fungus  has  been  observed 
on  plants  of  the  Petunia  genus.  It  is  most  probable  that  the  same  fungus 
also  causes  a  similar  disease  on  Aster  and  Cherianthus.  Artificial  inoculation 
has  shown  the  fungus  to  be  pathogenic  to  the  potato,  Gilia  tricolor,  and  Fa- 
gus  sylvatica,  but  not  to  Senecio  vulgaris,  Helianthus  annum  and  Nicotian  : 
affinis. 

The  plants  contract  the  infection  in  the  soil  by  their  roots.  The  oo- 
spores probably  hibernate  in  the  soil,  though  this  has  yet  to  be  definitely 
proved.  The  disease  may  be  avoided  by  growing  the  tomato  in  soil  com- 
pletely sterilised  by  heat.  In  many  cases  infested  plants  can  be  treated 
by  removing  and  burning  the  diseased  parts  and  planting  the  remaining 
healthy  parts  as  cuttings  in  uninfected  soil.  If  these  precautions  are  not 
taken  all  the'diseased  plants  will  ha  vt  to  be  burnt.  The  soil  in  which  diseased 
seed  plants  have  been  grown  should  be  removed,  and  all  vessels  and  buildings 
in  which  such  plants  have  been  cultivated  should  be  carefully  cleaned  and 
disinfected  or  sterilised  before  being  used  again. 

538  -  Pink  R)0t  Of  OilionS  itl  TaXIS,   U.  S.  A.  —  Tattbevh.ws  J.  J.  in  Science,  n.   S., 
Vol.  XEVI,  No.  1261,  pp.  271-218.  Lancaster,  Pa.,  February  2S,  1919. 

•In  Webb  County,  Texas,  there  is  a  very  serious  disease  of  onions  known 
as  pink  root.  It  was  reported  for  the  first  time  in  1917  by  the  author,  whose 
attention  had  been  drawn  to  it  in  1915.  The  disease  is  seated  in  the  bulb 
and  attacks  the  roots  given  off  by  it .  These  roots  turn  first  yello w:sh,  then 
pink,  and  finally  dry  up.  As  the  old  roots  die  off  new  ones  appear  and  are 
attacked  in  their  turn.     The  bulb  thus  e thrusts  isterf  in  the  production  of 
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new  roots  which  all  become  infected,  and  loses  its  commercial  value.  Bulbs 
the  roots  of  which  are  attacked  by  the  disease,  remain  small,  though  in  every 
other  way  they  appear  healthy.  It  is  estimated  that  the  annual  loss  from 
this  disease  in  Webb  County  is  40  %. 

Investigations  have  shown  the  disease  to  be  caused  by  a  new  species  of 
Fusarium  called  by  the  author  F.  Malli  Taub.  Numerous  laboratory  and 
field  experiments  gave  the  following  results  : 

1)  The  disease  is  propagated  by  the  infected  parts  of  the  bulb*. 

2)  It  may  be  transmitted  from  year  to  year  by  remaining  in  the  soil  ; 
short  rotations  with  crops  other  than  onions  in  soil  infected  by  F.  Malli 
do  not  destroy  the  parasite  . 

3)  In  addition  to  onions,  garlic  and  shallot  are  also  attacked  b}r  the 
disease,  but  other  Liliaceae  appear  to  be  immune. 

4)  sterilisation  by  steam  kills  the  fungus  in  the  soil  ;  formaldehyde 
at  the  rate  of  1  pint  in  20  gallons  of  water  per  square  foot  also  kills  the  para- 
site in  the  soil. 

5)  I/ime  does  not  give  satisfactory  results. 

6)  In  infected  soil,  abundant  manuring  especially  with  substances 
easily  assimilated  by  the  plant  together  with  suitable  cultural  methods, 
make  it  possible  to  obtain  almost  normal  crops ;  in  this  case  the  fertiliser 
acts  simply  as  a  stimulant  to  ths  bulb  to  form  new  roots  before  the  disease 
can  destroy  them. 

7)  Fertilisers  rich  in  nitrogen  and  organic  matter  are  especially  use- 
ful for  soils  infected  by  F.  Malli. 

8)Healthy  bulbs  planted  in  infected  soil  contract  the  disease  ;  diseased 
bulbs  planted  in  healthy  soil  produce  diseased  bulbs. 

539  Colletotrichum  erumpens  and  Phyllosticta  straminella,  Deutero- 
mycetes  injurious  to  Rhubarb,  in  Illinois,  U.  S.  A.  —  Stevens,  f.  e.,  in  the  Uni- 
versity of  Illinois,  Agricultural  Experiment  Station,  Bulletin  No.  213,  pp.  299-312  +  20 
Fie.  Urbana,  Illinois,  iqio. 

Two  serious  diseases  of  rhubarb  ^ave  been  discovered  recently  in  the 
State  of  Illinois  and  named  respectively  by  the  author  "  rhubarb  anthrac- 
nose  "  and  "  rhubarb  leaf-spot  ". 

The  tormer,  attributed  to  the  pathogenic  action  of  Colletotrichum  erum- 
pens. Sacc,  consists  in  a  soft  rot  of  the  petioles  alone.  The  spots  on  the 
petioles  are  usually  soft,  watery,  translucid  and  oval,  with  the  chief  axis 
placed  along  the  length  of  the  petiole.  When  the  spots  are  more  than  a 
centimetre  long,  the  small  black  stromas  of  the  parasite  appear  in  abundance 
in  the  centre.  When  the  infection  is  advanced,  all  the  petiole  is  covered  with 
stromas  and  is  entirety  soft  and  rotten. 

On  the  market,  only  the  less  serious  cases  are  seen,  represented  by 
petioles  with  many  small  spots  of  rot  that  passed  unnoticed  by  the 
gr<  iwer  when  preparing  the  rhubarb  for  market . 

The  disease  is  usually  much  more  abundant  on  the  old  parts  of  the  plant 
than  on  the  fresh  and  vigorous  parts,  although  many  vigorous  and  saleable 
stalks  are  attacked. 
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The  infection  has  been  found  at  Champaign  and  Urbana  (Champaign 
county)  dt  Kankakee  and  Bourbonnaise  (Kankakee  county)  and  near  Anna 
(Union  county)  ;  it  is  apparently  widely  distributed. 

The  damage  caused  b}^  the  disease  is  of  three  kinds  :  —  the  slightest 
trace  of  disease  in  a  bundle  of  rhubarb  offered  for  sale  makes  it  practically 
impossible  to  sell  it  to  a  sharp  buyer ;  in  the  field  many  stalks  that  could 
otherwise  be  sold,  have  to  be  discarded  on  account  of  the  rot  ;  the  prema- 
ture death  of  the  infected  stalks  and,  consequently,  of  the  leaves,  weakens 
the  normal  strength  of  the  plant. 

The  second  disease,  caused  by  Phyllostictt  straminella  Bres.,  was  first 
found  abundantly  in  a  plot  at  Bourbonnaise.  There,  nearly  all  the  leaves 
had  numerous  spots  produced  by  the  fungus,  the  spots  often  covering  more 
than  half  the  surface  of  the  leaf. 

Differing  from  the  disease  just  described,  this  one  does  not  principally 
attack  the  old  leaves,  but  the  relatively  young  leaves  can  be  seriously  at- 
tacked. 

Phyll.  straminella  particularly  attacks  the  leaves,  but  it  has  also  been 
found  on  the  petioles  and  stems.  The  chief  characteristics  on  the  leaves 
consist  in  the  presence  of  irregularly  circular  spots  of  dead  tissue,  with  a 
well  defined  edge  and  a  diameter  varying  from  a  few  millimetres  to  several 
centimetres.  The  zone  of  dead  tissue  is  tancoloured  and  often  dry  and 
cracked  or  torn.  Close  examination  shows  the  presence  of  numerous,  very 
small,  brown  pyenidia.  On  the  petioles  and  stalk-  the  spots  are  oval, 
quite  hollow  and  absolutely  dry.  Occasionally  a  spot  may  spread  the  whole 
length  of  the  petiole,  occupying  only  one  side  or  part  of  a  side  of  the  petiole 
itself. 

Besides  Bourbonnaise,  the  disease  was  found  at  Urbana,  Kankakee 
and  Champaign.  • 

When  many  leaves  are  seriously  attacked  by  the  disease,  the  plant  is 
very  much  weakened. 

The  author  gives  information  as  to  the  morphology,  cultural  characters 
and  systematic  position  of  these  two  fungi. 

540  -  Entyloma  Ca/endulae,  a  Basidiomycete  injurious  to  the  Dahlia  in  Bel- 
gium.—  Sternon  F.,  Une  maladie  nouvelle  du  dahlia,  6  pp.,  1  pi.  Brussels,  Published 
by  Eeprince  1818. 

In  October  1918,  there  were  observed  on  the  leaves  of  plants  of  Dahlia 
variabilis  and  its-hybrids,  growing  in  a  nursery  garden  at  Gembloux,  small, 
circular,  scattered,  discoloured  pale  patches,  which  subsequently  increased 
in  size  and  number,  and  became  confluent  and  brown,  and  surrounded  by 
a  darker-coloured  zone.  These  patches  finally  invaded  the  whole  surface 
of  the  lamina,  sometimes  even  attacking  the  petiole.  Often  the  altered 
tissues  of  the  patches  withered,  so  that  the  leaves  became  riddled  with 
holes.  The  large  number  of  these  patches  produced  a  disturbance  of  the 
chlorophyll  functions,  which  caused  the  leaves  to  wither  rapidly  and  com 
pletely,  much  to  the  detriment  of  the  young  floral  shoots,  and  even  of  the 
entire  plant. 

The  petioles  attacked  by  this  disease,  bent,  turned  first  yellow  and 
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then  brown,  and  finally  withered  completely.  When  the  last  stage  was 
reached,  the  affected  leaves  rolled  np  and  fell  to  the  ground. 

The  examination  of  the  abundant  material  collected  has  permitted 
the  writer  to  ascertain  that  the  disease  described  above  is  due  to  Entyloma 
Calendulae  (Oude)  De  By.  In  order  to  control  it,  all  the  dead  leaves  that 
have  fallen  since  the  autumn  should  be  carefully  collected  and  burnt. 
The  affected  portions  of  the  plants  ought  to  be  removed  and  burnt,  and 
even  entire  plants,  or  varieties,  if  severely  attacked,  should  be  destroyed 
in  like  manner. 

As  it  is  probable  that  the  mycelium  of  the  fungus  passes  the  winter 
in  the  tubers  of  the  host-plant,  it  is  advisable  to  have  recourse  also  to  in- 
ternal disinfection  of  the  tubers,  either  by  means  of  heat  (hot  air,  or  hot 
water)  or  immersion  in  suitable  anticryptogamic  solutions  (copper  salts, 
formalin,  corrosive  sublimate). 

541  -  Rasjarehes  on  ths  Pathology  of  th3  White  Mulbsrry,  at  tha  Expjrimsnt  Station 

for  Sericulture  at  Padova.  Italy.  —  S;e  No.  500  of  this  Review. 

INJURIOUS  INSECTS  AND  OTHER  LOWER  ANIMALS. 

542  Blastothrix  britannica  n.  sp.  and  Aphycus  melanostomatus,  Hy- 
menoptera  Parasitic  on  the  Coceid  Lecanium  capreae  in  Great  Britain.  — 

Imms  A.  D.,  in  The  Quarterly  Journal  of  Microscopical  Science,  Vol.  63,  Pt.  3.,  N.  S.,  N  - . 

251,  pp.  203-374  +  Fi£--  A  -  34.  IyOndon,  December,  iot8. 

This  paper  gives  a  morphological  and  biological  study  of  two  Chalci- 
didre  known  to  be  parasites  of  th3  coceid  Lecanium  capreae  (1)  —  Blasto- 
thrix britannica  Gir.  n.  sp.  and  Aphicus  melanostomatus  Timb.  According 
to  Newstead  (1903)  the  coceid  is  very  common  in  England,  but  is  found 
more  especially  in  Scotland  and  Wales.  The  author  found  it  less  abun- 
dant in  the  South  of  England  than  in  the  Northern  Midlands.  It  is  common 
throughout  continental  Europe  (Marchal,  1908)  and  occurs  also  in  North 
America.  The  principal  host  plant  is  hawthorn,  and  mojt  of  the  observa- 
tions described  in  the  paper  under  review  were  made  on  material  taken  from 
this  tree.  The  author  also  found  the  coceid  on  lime  and  hazelnut  trees,  and 
a  few  specimens  on  horse  chesnut  trees,  sweet  gale,  and  apple  trees. 
Newstead  and  Marchal  mention  other  hosts. 

B.  britannica  his  two  generations  a  year,  with  about  equal  numbers 
of  males  and  females.  The  first  generation  of  adults  is  from  larvae  which 
hibernate  and  appear  in  May  and  the  beginning  of  June.  The  female  lays 
one  or  more  eggs  in  the  body  of  the  fully  developed  young  host.  The 
larva  of  the  ch  ilcid  pupates  in  the  body  of  the  coceid  towards  the  end  of 
June.  As  uaanyas  42  pupae  ha  ve  been  observed  in  the  body  of  one  Lecanium. 
The  second  generation  of  adults  which  is  more  numerous,  appears  dur- 
ing the  first  three  weeks  of  July.  The  female  lays  its  eggs  in  the  very 
young  larvae  of  the  coceid,  deporting  one  egg  in  each  larva.  The  larvae 
from  these  eggs  undergo  modifications  similar  to  those  of  the  larvae  of  the 


(1)  Bee  B.,  i'-b.,  1915,  No.  is, ;  Jan.,  191;.  No.  ti6;  Feb.,  1917,  No.  159. 
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first  generation,  but  hibernate  in  the  bodies  of  their  hosts  and  pupate  as  a 
rule  in  April  of  the  following  year.  The  chalcids  from  these  pupae  form  the 
first  generation  of  the  year. 

A.  melanostomatus  also  has  two  annual  generations,  and  the  different 
phases  of  its  life  history  correspond  almost  with  those  of  the  preceding 
species.  The  males  are,  however,  less  abundant  than  the  females  and  occur 
approximately  in  the  ratio  1  :  3.  The  first  generation  emerges  between  the 
beginning  of  May  and  the  middle  of  June.  The  eggs  are  deposited  in  the 
body  of  the  young  adult  coccid,  The  larvae  pupate  within  the  body  of  the 
host.  From  1  to  48  specimens  have  been  found  in  a  single  Lecanium. 

The  adults  of  the  second  generation  emerge  about  the  same  time  as 
those  of  the  preceding  species,  and,  like  them,  lay  their  eggs  in  the  very  young 
larvae  of  the  coccid.  The  larvae  of  the  chalcid  hibernate  and  give  birth  to 
the  first  generation  of  the  following  year.  A  third  partial  generation  of 
adults  has  been  observed. 

The  effect  of  the  first  generation  of  parasites  in  the  host  is  similar  for 
each  of  the  two  species  of  chalcids.  From  an  economic  point  of  view  they 
are  negligible.  On  an  average  53  %  of  L.  capreae  is  attacked,  but  the  infes- 
ted insects  succumb  to  the  attack  only  after  having  laid  their  eggs.  So 
far  the  parasite  has  not  been  found  to  excercise  an  inhibitory  action  on  the 
laying  powers  of  its  host.  The  effects  of  the  second  generation  of  the  para- 
site are,  however,  complete  ;  about  40  %  of  the  host  are  attacked  and  die  be- 
fore reaching;  sexual  maturity.  The  second  generation  of  parasites  is  very 
important,  because  it  restricts  the  numbers  of  the  host  which,  as  a  result, 
rarely  occurs  in  -numbers  large  enough  to  constitute  a  pest,  in  spite  of  its 
great  fecundity. 

543  -  Experiments  and  Observations  carried  out  in  Italy  on  the  Chief  Methods  for 

Combating  Locusts  (i).  —  Panta^telli  E.,  in  Le  SUzioni  sperimcntali  aerarie  iia- 
liane,  Vol.  I,T,  Pt.  7-8,  pp.  245-305.  Moclenn,  1918. 

The  author  has  been  commissioned  since  1916  by  the  Ministry  of  Agri- 
culture with  the  direction  of  the  control  of  locusts  in  the  provinces  of  Rome 
and  Caserta  and  thus  has  been  able  to  test,  in  these  regions,  some  of  the  chief 
methods  for  the  control  of  locusts  in  use  in  Italy  and  other  countries. 

The  use  of  Coccobacillus  Acridiorum  d'Her. —which,  according  to  the 
author,  really  should  be  called  Bacterium  Acridiorum  -  -  causes  too  slight 
a  mortality  among  the  locusts  {Dociostaurm  maroccanus)  to^warrant  its 
consideration  as  a  practical  means  of  control. 

Gathering  the  egg-cases  is  a  cheap  method  when  the  number  of  insects 
destroyed  are  considered,  but  it  can  only  be  done  where  there  are  more  than 
100  egg-cases  per  sq.  metre  and,  in  addition,  it  has  the  disadvantage  of  com- 
pletely destroying  the  pasture. 

The  ploughing  of  the  "  grillare  "  (places  where  the  egg-cases  are  laid) 
followed  by  a  winter  cereal  crop  totally  destroys  the  egg-cases  and  costs 
nothing.  For  this  reason  it  is  the  best  method,   though  indirect,   for  the 

(1)  Sae  R..  April  1Q15,  pp.  522-532.  Sr  also:   La  lutte  cotttre  les  muterelles  dans  les 
divers  pays.  Int.  Inst,  of  <\.gric.  Rome.  tgi6.  (Ed.). 
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control  of  locusts,  on  land  that  can  be  cultivated  and,  in  this  case,  the 
author  thinks  it  should  be  made  compulsory  by  law,  a  Commissioner 
being  appointed  to  enforce  the  application  of  the  method  and  control 
the  work. 

Catching  the  locusts  is  a  primitive  method  that  should  be  given  up, 
as  it  is  too  costly,  requires  too  much  labour  in  a  season  when  the  labourers 
are   busy  with  other  important  farm  work,  and  leaves  too  many  loc; 
alive  to  lay  their  eggs. 

Caustic  sprayings  with  an  emulsion  of  heavy  tar  oil  destroy  a  good  pro- 
portion of  locusts  (an  average  of  50  %),  but  they  cost  too  much,  as  they,  too, 
require  a  lot  of  labour,  eat  the  sprayers  away  rapidly,  and  make  the  pasture 
unfit  for  use  a  month  before  the  usual  time  and  destroy  the  hay.  The  emul- 
sion of  heavy  tar  oil  made  on  the  spot  costs  less  than  the  manufactured 
emulsion  ("  cresosol  ")  but  with  it  apparatus  and  a  staff  are  required  that 
are  not  always  available. 

Spraying  the  grass  on  which  the  locusts  feed  with  a  dilute  solution  of 
arsenite  of  soda  kills  nearly  all  the  locusts  and  costs  much  less  than  caustic 
sprays,  as  it  needs  less  labour  and  does  not  harm  the  spraying  machines; 
it  does  not  destroy  the  hay,  but  the  pasture  cannot  be  used  until  after  the 
first   rain. 

By  spreading  bran  poisoned  with  arsenite  of  soda  among  the  grass,  all 

the  locusts  are  killed  and  this  is  probably  the  best  direct  method  of  control, 

is  it  is  the  least  expensive  of  all,  requires  very  few  workmen,  does  not  need 

a  spraying  machine,  harms  neither  pasture  nor  hay  and  can  be  applied  a1 

any  season. 


544  -  Patents  Relating  to  the  Control  of  Diseases  and  Pests  of  Plants   —  s  e  No 

of  tin-  Review. 

545  -  Popilia  japonica,  a  Cobopteron  Injurious  to  Various  Plants.  Introduced 
from  Japan  into  New  Jersey,  U.  S.  A.  -  i"ickerson  v,  i,.  and  Weiss  ii.  n  .  in 
Cam-did n  /  '/ V    Vol     l.  No.   7.  m>     117-22]     '-  1  Fig.  I<ondon   ,iq 

The  authors  report  the  presence  of  an  injurious  scarabeid  from  Japan 
iaponi  1  Newm.,  in  the  south  of  New  Jersey  State,  where  it  was 
in  1  discov<  red  in  a  nursery  in  August,  1916.     When  found  the  insects  w<  re 
on  l<  ;r-  es  of  Ampdopsis  quinquefolia,  plum,  vine,  Sambucus,  Cratae- 
and  Cephalanthus,  and  were  also  in  and  on  flowers  of  althea,  spii 
and  Vitex   [gnus-cas'tus.    The  damage  done  by  P.  japonica  is  similar  to  thai 
ed  by  Macrodactylus  subspinosus  Fabr.  and  other  scarabeidae  bul  the 
tion  of  the  leaves  is  much  more  complete.  The  insecl  also  feeds  0  1 
igonum  lianum,  Tiniaria  arifolia  and  Oenothera  biennis,  the  leaves 

of  which  are  sometimes  riddled  with  holes  as  a  resull  of  the  attack.  P.  ja- 
ponica al«>  attacks,  bu1  to  a  lesser  extent,  leaves  of  Ambrosia,  sp.,  Abutilon, 
Avicennae,  Itnpatiens  sp.,  and  flowers  of    Isclepias  syriaca. 

11  should  be  noted  thai  numerous  orftamental,  agricultural    and  horti- 
cultural plants  in  the  immediate  neighbourhood  of  those    mentioned  were 
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not  attacked  at  all  by  the  parasite.  The  insect,  which  is  very  injurious, 
especially  to  leguminosae,  in  Japan,  was  probably  introduced  into  New 
Jersey  about  six  j^ears  ago  in  the  larval  stage  in  soil  containing  iris  rhizomes 
coming  from  Japan. 

The  infestation  in  New  Jersey  is  being  carefully  watched.  Attacked 
plants  are  sprayed  with  lead  arsenate  and  the  insects  collected  by  hand.  Se- 
riously infested  Ampelopsis  plants  have  been  entirety  freed  from  the  insect 
by  spraying.  Dead  Popilia  have  not  been  found  on  the  soil  under  sprayed 
plants,  but  careful  observation  has  shown  insects  of  both  sexes  in  the 
soil  in  a  state  of  torpor  which  had  apparently  been  affected  by  the  insec- 
ticide used. 


546  -  Gonocephalum  hofmannseggi  and  G.  depression,  Coleoptera  In jv- 
rious  to  Crops  in  Mysore,  India.  --  Colejian-,  l.  c.  and  Kttnhikannan,  k.,  in  the 
Department  of  Agriculture,  Mysore  Stitc,  Entomological  Series,  Bulletin  No.  5,  pp.  1-16 
+  2  Fig?.   -)-  2  Piates  Bangalore.  1918. 

Gonocephalum  [Opatrum)  hofmannseggi  and  G.  dcpvessum  (ground  bee- 
tles) are  both  common  in  the  State  of  Mysore.  The  larvae  generally  attack 
the  roots  of  gramineae,  and  the  adults  feed  on  decomposing  vegetable  mat- 
ter. Both  the  larvae  and  adults  may,  however,  attack  summer  crops,  such 
as  the  potato.  The  larvae  also  do  damage  to  Eleusine  coracana  ("  ragi  ") 
in  districts  where  the  precipitation  is  insufficient  when  rain  falls  after  sow- 
ing and  the  larvae  do  not  find  the  moisture  they  need  to  construct  the  small 
cells  of  earth  in  which  they  pupate. 

The  biological  cycle  of  these  insects  usually  ends  within  one  year. 
The  larval  stage  occurs  only  in  the  hot  season.  The  adults,  which  emerge  af- 
ter the  first  heavy  rains,  remain  inactive  till  the  following  December,  when 
reproduction  begins.  In  years  in  which  the  first  heavy  rains  are  followed 
by  a  drought  lasting  two  or  three  months,  there  may  be  a  second  generation 
of  the  insects. 

The  beetles  may  be  controlled  by  collecting  the  adults  in  October.  Fresh 
weeds  pulled  up  by  their  roots  are  spread  on  the  ground  and  the  beetles  col- 
lect amongst  them  in  large  numbers.  In  addition  to  birds,  their  natural 
enemies  include  a  mite,  which  lives  on  the  adults,  and  two  hymenoptera. 
One  of  these  latter  was  seen  carrying  a  beetle  larva  to  its  nest ;  the  other 
is  an  ichneumonid,  living  parasitically  in  the  larva  of  the  host.  These 
enemies  are  not  however  sufficiently  numerous  to  prove  really  efficacious 
as  means  of  control. 

547  -  Acanthoscelides  trabuti  n.  sp„  a  Coleopteron  Injurious  to  Vigna 
Catjang,  in  French  West  Africa.  —  Caillol,  H.,in  the  Bulletin  dela  Scciit, 

moJo:i\]uc  de  France,  No.  2,  pp.  53-54-  Paris,  1919. 

Description  of  the  new  beetle  Acanthoscelides  trabuti,  belonging  to  tin- 
family  Bruchidae  (syn.  Lariidae),  discovered  by  Dr.  L.  Trabut  in  seeds  of 
the  leguminous  plant  Vigna  sinensis  (=  V.  Catjang),  from  Timbuctoo  (French 
West  Africa). 
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548  -  Helix  pisana,a  Dangerous  Snail  introduced  into  California.  —Gorton  g. 
R.,  in  the  Wo  'theState  Commission  of  Horticulture,  Vol.  VIII,  No.  i,  pp. 
27-29  -i-  4  P»g?.  Sacramento,  California,  January,  1919. 

Helix  ftisana  was  first  reported  in  America  towards  the  end  of  1918  in  an 
uncultivated  district  of  San  Diego  County,  California.  This  mollusc  belongs 
to  the  Gasteropod  class  and  is  well  known  in  the  Mediterranean  regions 
of  Europe  and  Africa  for  the  great  damage  it  does  to  cultivated  plants.  It 
attacks  particularly  the  branches,  flowers,  and  young  leaves  of  citrus  trees, 
the  foliage  of  the  olive  tree  and  loquats,  etc. 

Steps  were  immediately  taken  to  destroy  this  snail  in  the  infested  zone, 
where  it  was  extremely  abundant  on  the  wild  vegetation,  and  recourse  wa ; 
had  to  burning. 

In  spite  of  careful  investigation  it  has  not  been  possible  to  discover 
how  the  snail  was  introduced  into  California. 

549  -  Insect  Pests  of  the  Avocado  in  California.  —  Coxdit  i.  j.,in  th  Monthly  Bulletin 
of  the  Stat  Commission  of  Horticulture,  Vol.  VIII,  No.  1,  pp.  27-20  -\-  4  Figs.  Sacramento, 
California,  January,  19x9. 

Up  to  the  present  the  avocado  (Persea  grafissima)  in  California  has  been 
free  from  attack  by  insects  which,  in  other  countries,  do  it  serious  injury  (1) . 
Nevertheless  it  is  attacked  by  insects  of  secondary  importance.  Near  Sara- 
toga, in  May  1918  the  ting-borer  (Polycaon  confeytus  Lee),  which  pierces 
galleries  in  the  branches  near  the  leaf  axils  was  found  on  a  small  avocado 
(var.  Harman).  The  branches  attacked  were  broken  off  and  burnt,  and 
the  tree  inspected  frequently.  This  insect  had  already  been  observed  on 
avocado  in  Ventura  County  in  1915.  At  the  same  time  the  foliage  of  the 
plant  wa  ■  attacked  by  the  June  beetle  (Serica  alternata)  at  Fillmore.  Near 
Cnrpmtena,  in  May,  1917,  the  author  found  avocado  leaves  infested  and 
discoloured  by  HeliothripshaeynorrhoidalisBouche,  and,  at  the  end  of  Octo- 
ber, 1918,  in  the  same  district,  this  insect  damaged'the  fruit  as  well  as  the 
leaves  of  many  plants. 

In  July,  1918,  near  Duarte,  the  mealybug  (Pseudococcus  cifri  Risso) 
was  noticed  on  an  avocado  which  was  subsequently  removed.  In  the  follow- 
ing October  the  same  coccid  was  found  on  other  avocados  both  near  where 
the  first  specimen  had  been  attacked  and  at  a  good  distance  away.  It 
occurred  at  the  branching  of  the  branches,  twigs  and  leaf  axils  and  on  the 
stems  of  the  fruit.  Already  in  September,  10,14,  this  insect  had  been  re- 
ported as  injurious  to  avocado  in  some  parts  of  Ventura  Count  v. 

In  if)  15,  in  various  localities  of  Southern  California,  wherever  there  were 
nurseries  or  young  avocados,  there  occurred,  in  addition  to  other  pests,  an 
undetermined  inject  which  bores  gaieties  in  the  bark  of  the  soft  branches; 
on  one  occasion  the  insect  was  found  attacking  a  leaf.  The  branches 
attacked  should  be  removed  and  burnt. 


(1)  See  R    \pi    [912,  No.  669  ;  Feb    [913,  No.  190  ;  Aug.,  1914,  No    797  ;  Dec,  191 4,  No 
[195;  May,  inn.,  No.  59]  ;  June,  1917,  No.  607.  (Ed.). 
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550  -  Moreschiella,  moricola  n.  subgen.  and  n.  sp.,  a  Dipteron  Injurious  to  the 
Mulberry,  in  Italy.  —  Del  Guercio  G.,  in  UAgricultura  Coloniale,  Year  XII,  2nd. 
Half-Year,  No.   6.  pp.  345-354-  +  9  Figs    Florence,  1918. 

Description,  followed  by  brief  biological  notes,  of  the  dipteron  (fam. 
Cecidomyidae)  Moreschiella  moricola  n.  subgen.  and  n.  sp.,  found  injuring 
the  mulberry  (Morus  alba)  at  A'otaresco  in  the  province  of  Teramo. 

The  larvae  hatching  from  eggs  laid  in  the  axils  of  the  young  branches 
bore  into  them  and  feed  until  they  change  into  the  perfect  insect. 

Where  the  branches  are  attacked,  the  bark  shows  more  or  less  elon- 
gated dead  patches  that  are  more  or  less  enveloping  and  become  very  evi- 
dent in  May  ;  the  leaves  wither  and  finally  die. 

It  is  not  yet  certain  whether  the  parasite  has  only  one  or  several  ge- 
nerations a  year. 

To  control  the  attack  the  branches  affected  should  be  removed  in 
May  and  June. 

551  -  Moreschiella  roburella  n.  sp.  and  M.  ilicicola  n.  sp.,  Diptera  Injurious 
totheOakand  Holly  Oak  respectively,  in  Italy.  —  del  Guercio  g.,  in  L'Agnco'- 

tura  Coloniale,  Year  XII,  2nd  Half- Year,  No.  6,  pp.  358-369  +14  Figs.  Florence,  1918. 

The  author  records  as  new  to  science,  under  the  names  of  Moreschiella 
roburella  and  M.  ilicicola,  two  species  of  Cedidomyid  diptera,  which,  in 
Tuscany,  attack  Quercus  Robur  and  Q.  Ilex,  respectively. 

The  author  describes  the  larva,  male  and  female,  of  M.  roburella ; 
he  only  describes  the  larva  of  M.  ilicicola. 

The  larvae  of  the  two  species  live  in  the  cupules  and  inside  the  acorns 
of  their  respective  plant  hosts: 


ALFREDO  RUGGERI,  gerente  responsabile. 
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Insects,  etc.  Injurious  to  various  crops.  —  671.  A  Froghopper  on  Sugar-Cane  in  British 
Guiana.  —  67?.  Lymidus  variicolor  n.  sp.,  A  Coleopteron  Injurious  to  Cacao  Trees,  in  the 
Island  of  Sao  Thome.  —  673.  Insects  injurious  to  the  O'ive  Tiees,  in  Apulia,  Italy.  — 
674.  The  Passion  Vine  Lonnicorn  Beetle,  in  New  South  Wales,  Australia.  —  675.  Cim- 
bex  quadrimaculata,  A  Hymnopteron  Injurious  to  Almond  Trees,  in  Italy.  —  676.  Co- 
rythucha  parshleyi,  a  Rhynchote  Injurious  to  Juglans  spp.  in  New  Jersey,  U.  S.  A.  — 
677.  The  Seedlinfc-Gum  Moth  (Nolo,  metullopa),  Injurious  to  the  Crimson -Flower  Gum 
and  the  Red  Gum,  in  New  South  Wales,  Australia.  —  678.  Chalepus  rubr.t,  a  Cakopte- 
ron  In]urious  to  Oaks,  in  New  Jersey,  U.  S.  A.  —  679.  Phylloxera  stanffordiana  n.  sp.,  a 
Rhynchote   Observed  on  Quercus  Douglasii,  in   California. 
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GENERAL    INFORMATION. 

552  -  Agricultural  Conditions  in  Mesopotamia.  —  Indian  Engineering,  Vol.  Lxv,  No.  2, 

p.  19.  Calcutta,  Jan.  ir,  1919. 

Mesopotamia  with  its  arid  climate  and  its  two  rivers  is  an  ideal  conn* 
try  for  irrigation  operations.  The  general  character  of  the  soils  in  the  val- 
leys of  both  the  Tigris  and  Euphrates  is  that  of  a  light  calcareous  loam  ; 
and  where  there  are  noxious  salts  there  should  be  no  difficulty  in  reclama- 
tion, provided  that  the  supply  of  water  is  bountiful.  Success  in  wash- 
ing out  the  soluble  salts  in  Egypt  was  attained  under  less  favourable  con- 
ditions. Nitrogen  is  said  to  be  about  as  high  as  in  the  average  soils  of 
Egypt.  Potash  is  present  in  more  than  average  amount,  and  phosphoric 
acid  is  found  in  sufficient  quantities  for  the  growth  of  ordinary  crops  witiiout 
the  application  of  manures.  There  are  moreover  rich  porous  clays  and  allu- 
vial soils  in  the  lowlands  through  which  the  rivers  run. 

In  the  winter  months,  from  November  to  May,  the  cereal  crops,  wheat 
and  barley ,  are  indicated,  in  fact  it  is  known  that  these  crops  succeed  ad- 
mirably. The  pulses  should  also  do  well  and  winter  forage  would  present 
no  difficulties.  There  is  no  doubt  about  maize  and  the  millets,  and  summer 
forage  of  certain  kinds.  Rice  can  be  cultivated  with  success  as  is  known  by 
experience,  sugar  cane  on  the  richer  soils,  and  there  is  no  reason  why  cotton, 
possibly  Egyptian  cotton,  should  not  form  a  large  item  of  the  cultivated 
area.  Garden  produce,  vegetables  and  certains  fruits,  would  also  do 
excellently.  Oranges  and  melons  are  already  grown,  grapes  would  pro- 
bably succeed,  and  the  climate  is  suitable  for  dates. 

553  -  Cattle  Raising  and  Agriculture  in  Ecuador.  —  Goding,  f.  \\\,  in  Supplement  to 

Commerce  Reports,  Annual  Series,  No.  439,  1918. 

Live-stock  statistics  are  a  great  desideratum  in  Ecuador,  as  even  an 
estimate  of  the  number  of  cattle,  horses,  sheep,  etc.,  is  of  little  value  owing 
to  there  being  no  reliable  basis  to  figure  from.  Three  years  ago  a  live-stock 
census  was  arranged  for  b3r  the  Government,  but  the  plans  were  not  carried 
out.  Some  idea  of  the  number  of  cattle  at  present  in  the  country  may  be 
obtained  from  the  following  information : — 
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About  40  000  cattle  hides  were  made  into  sole  leather  during  the  past 
year,  100  000  were  exported,  and  50  000  were  locally  used,  making  a  total 
of  190  000  hides.  A  fair  average  of  the  cattle  killed,  the  world  over,  is 
15  per  cent  of  the  whole,  which  gives  an  approximate  total  of  1  267  000 
cattle  in  Ecuador. 

Some  high-class  breeding  cattle  imported  into  the  Quito  district  are 
improving  the  herds  of  the  coastal  districts.  As  few  cattle  diseases  exist 
and  as  land  is  cheap,  Ecuador  is  an  ideal  country  for  cattle  raising.  The 
same  may  be  said  for  hogs  and  goats,  and  sheep  do  fairly  well.  Rabbits 
and  guinea  pigs  are  now  being  bred  as  a  source  of  meat  which  promises  suc- 
cess, and  there  is  a  bright  future  for  the  breeding  of  fowls  of  all  classes. 

With  the  exception  of  the  region  near  Quito,  agriculture  in  Ecuador  is 
in  a  very  primitive  stage.  Some  progress  is  promised,  however.  During 
191 8  the  Agricultural  Association  called  an  American  expert  to  make  a  pre- 
liminary study  of  an  unknown  disease  which  was  ruining  the  cacao  trees 
and  fruit.  The  work  was  so  satisfactory  that  the  association  has  signed  a 
five  year  contract  with  the  expert  to  devote  his  entire  time  to  the  question. 
Coupled  with  this  arrangement  an  agricvdtural  experimental  station  is  to 
be  organised  which  doubtless  will  include  experts  in  all  branches  of  agricul- 
tural and  horticultural  science,  together  with  animal  husbandry.  Should 
these  plans  be  completed,  Ecuador  will  be  in  a  position  to  handle  satis- 
factorily all  questions  relating  to  this  industry. 

Ecuador  is  the  home  of  the  cinchona  tree  and  of  numberless  medicinal 
plants;  when  attention  is  properly  directed  to  this  source  of  national  wealth, 
a  large  number  of  these  plants  will  be  placed  under  cultivation,  with  bene- 
fit to  the  grower  as  well  as  to  the  world  in  general. 

Many  curious  and  valuable  Ecuadorian  vegetables  and  fruits  at  pre- 
sent unknown  to  the  American  table  are  being  investigated  by  the  United 
States  Department  of  Agriculture  with  a  prospect  of  being  brought  to  the 
notice  of  seed  growers  and  made  available  to  the  American  people. 

A  Commission  organised  by  the  Smithsonian  Institution  is  at  pre- 
sent making  a  thorough  study  of  the  botanical  resources  of  Ecuador  which 
will  be  invaluable  to  the  horticulturists  of  the  United  States. 

554  -  On  the  Phosporus  and  Nitrogen  Contents  of  the  Water  in  which  Vegetable  Food 

Products  are  Boiled.  —  Masoni,  G.  and  SAVINI,  E.,  it-   Le  StaHoni  spcrimcnUi'i  au-raric 
italia:    ,  Vol.  El,  Vt.  o-ic,  pp.  362-414.   Moriena,  ipiB. 

In  an  earlier  work  on  the  food  value  of  wheat  flour  and  bread  (1)  Si- 
gnor  Masoni  already  showed  the  importance  of  phosphorus  compounds 
in  food  in  general.  He  pointed  out  the  great  solubility  in  water  of  the 
phosphorus  (and  nitrogen)  compounds  of  the  foods  examined  and  drew 
attention  to  the  possibility  of  quantities  of  phosporus  too  large  to  be  ignored 
passing  into  the  water  in  which  various  foods  of  vegetable  origin  are 
boiled,  and  lxin<j;  lost. 

Tin-  authors  show,  in  the  first  place,  that  the  amount  of  utilisable 
phosphorus  ingested  with  food  is  not  sufficient  in  all  rations  to  meet  the  re- 
in Sec  A'.  Siii  mbi  t  cqi   .  N      96] .  I  / 
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quirements  of  the  organism.  Thus,  if  a  man  eating  exclusively  1  kgm.  of 
bread  a  day,  ingests  an  absolute  quantity  of  nitrogen  (corresponding 
to  100  gm.  of  protein)  above  that  necessary  to  normal  food  requirements, 
he  only  absorbs  300  mgm.  of  phosphoric  acid,  or  131  mgm.  of  phosphorus, 
an  amount  barely  corresponding  to  that  excreted  in  the  urine.  These 
conditions  are  about  the  same  for  a  diet  of  bread  and  "polenta  "  (maize 
flour),  bread  and  fruit,  or  chestnut  flour,  etc.,  so  common  in  many  districts. 
The  phosphorus  compounds  of  food  should  be  considered  when  studying 
the  value  of  food  suitable  to  men  and  animals  as  not  of  less  importance 
than  the  other  constituents  which  hitherto  have  been  taken  into  considera- 
tion almost  exclusively. 

To  determine  the  proportion  of  phosphorus  and  nitrogen  compounds 
which  may  be  removed  in  the  water  in  which  vegetable  foods  are  boiled, 
the  authors  examined  the  nature,  distribution,  solubility,  and  food  value 
of  these  compounds. 

1)  The  nitrogenous  substances  which  may  be  present  in  vegetables  are 
proteins,  amido  compounds,  alkaloids,  nitrogenous  glucosides,  ammoniacal 
salts  and  nitrates,  and  enzymes.  The  proteins  include  :  —  a)  simple 
proteins,  albumin,  globulin  or  edestin,  vitellin,  and  nucleo-albumin  (pho- 
sphoric albumin)  ;    b)   complex  proteins,  e.  g.  nucleoproteids. 

The  vegetable  albumins  are  soluble  in  water  and  neutral  solutions 
(e.  g.  sodium  chloride),  may  be  precipitated  by  acid  solutions,  and  coagu- 
lated by  heat. 

The  vegetable  globulins  are  insoluble  in  water,  soluble  in  dilute  solu- 
tions of  a  neutral  salt  (e.  g.  common  salt)  of  an  alkali,  or  an  acid. 

The  vegetable  vitellins  are  insoluble  in  water  and  saline  solutions,  so- 
luble in  dilute  alkalis,  and  precipitated  by  acids,  even  if  only  traces  of 
them  are  present. 

Nucleo-albumins  are  insoluble,  but  the  salts  they  form  with  alkaline 
metals  are  soluble. 

Xucleo-proteids  are  soluble  in  water,  especially  boiling  water,  and  in 
salt  solutions  ;  they  are  very  soluble  in  alkaline  fluids. 

Amido-compounds  (amino-acides  and  amides)  form  the  greater  part, of 
the  protein-free  nitrogenous  substances  of  plants  ;  the  most  common  are 
asparagin  (soluble  in  water,  especially  if  boiling) ,  and  glutamin. 

Alkaloids,  glucosides,  and  enzymes  are  usually  soluble  in  water. 

Nitrates  and  ammoniacal  salts  are  stimulant  food  substances  under 
special  conditions  only. 

2)  The  principal  phosphorus  compounds  contained  in  vegetables  are 
phytin  (very  soluble  in  water,  especially  boiling  water),  lecithins  (inso- 
luble in  water),  nucleo-albumin,  and  inorganic  compounds. 

The  products  studied  by  the  authors  were  chosen  from  those  most 
commonly  used  in  such  a  way  as  to  include  all  the  organs  of  the  plants 
(roots,  stem,  shoots,  leaves,  flowers,  fruit,  and  seed)  as  well  as  industrial 
products  (macaroni).     To  exclude  any  influence  from  the  composition  of 

[554] 


5o8 


RURAL    HYGIENE 


5 
6 

7 
8 


IO 
II 
12 

13 

M 
15 
16 

17 
iS 

19 
20 
21 
22 
23 
&4 
25 

26 
27 

2b 
29 

3  ■' 


31 

- 

33 


Product 


Boiling  experiments. 


[ ',  getables; 

Red  cabbage   

Spinach , 

Chicory 

1   green  part  .    . 
Asparagus  .  ,    ^^  part 

Cabbage 

Artichoke 

Trench  beans 

Potatoes 

)   root 


Red  Beet 


Caryopses  and  other  seeds : 
Commercial  white  rice   (1915)  . 

Rice  (191  7) 

Idem   (filtered  liquid)      .... 

"Risella"   (1915) 

Dried  white  beans  (large)    .    . 
Dried  white  beans   (small)    .    . 

Idem   (filtered  liquid) 

Yellow  beans 

Dolichos 

Idem 


3 

is  i 

c 


u 

e  V  '-J 
Of* 


"  CJ 


c  s 


Condi  tioB 

of  water  in  wi 
the  pn  .luc 
was  boilej 


204 
312 
lOO 
161 
22    . 


■3 


minutes 


H3.50 

I50 

230 

15'-' 


/  leaves 224 


Lentils  .  . 
Chick  peas 
Idt  in  .   . 


Dried  chestnuts   (1st  sample)  . 
Idem  (filtered  liquid)     .   .    . 
Dried  chestnuts   (2nd   sample) 

\l  ,11  aroni ; 

"Nastrini,,    (1915) 

"  Capellini,,  (1917) 

"Lasagne,,   (191 7) 

"Nastrini ,,   (191  7) 

Idem   (filtered  liquid) .... 


Maceration   EXPERIMENTS 

'  ariopses  and  other  seeds : 

Rice  (1915) 

Rice 

Rice 

Dried  white  beans  (small) 

Dried  chestnuts  (2nd  sample  made  into  flour) 


50 
50 

50 

100 

20 


500  ! 

500 


300 
300 
300 
500 
300 


150  1 

60 

300 

l5 

300 

15 

I  coo 

30 

1000 

3° 

i=;oo 

45 

500 

45 

boo 

30 

1000 

60 

120 

15 


Clear 
but  co     ire 


5° 

500 

15 

50 

500 

15 

5° 

500 

3° 

50 
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0 

100 

1000 

]5o 

100 

1000 

150 

100 

1000 

150 

100 

1000 

150 

100 

1000 

150 

100 

1000 

210 

100 

Soo 

120 

100 

1000 

130 

100 

1000 

210 

100 

800 

15° 

100 

>voo 

150 

100 

800 

210 

50 

IOOO 

11 

100 

IOOO 

10 

100 

IOOO 

15 

100 

:  1000 

10 

100 

IOOO 

10 
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2 
48 

24 
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ercentaee  of  various  constituents  in  the  crude  -product 

Percentage  of  each  constituent 

removed 

in  the  water  used  for  boiling 

Organic 

Mineral 

Phosphoric 

Corres- 
ponding 

Organic 

Mineral 

Phosphoric 

ure 

matter 

Nitrogen 

matter 

Nitrogen 

matter 

(ash) 

acid 

phospho- 
rus 

matter 

(ash) 

acid 

20 

9.180 

I.800 

O.I99 

O.087 

O.770 

32.71 

61.33 

45.OO 

19.08 

16 

4.180 

L5°4 

O.I59 

O.068 

0.420 

IO.17 

37-56 

24.56 

26.05 

80 

6.29  s 

1.722 

O.25O 

0.109 

O.462 

17-34 

48.94 

36.37 

21.64 

36 

9.132 

0.932 

O.289 

O.126 

O.126 

21.69 

39-74 

25.70 

87.38 

80 

II.540 

0.680 

O.I54 

O.066 

O.098 

16.S9 

37-i8 

84.42 

94.06 

40 

9.852 

1. 108 

O.231 

O.ioo 

O.770 

48.94 

67.27 

51-43 

35.20 

60 

13.296 

o.944 

0.218 

O.O96 

0-434 

25.96 

34.72 

26.15 

23.OI 

56 

7.988 

0.956 

O.2S2 

O.122 

O.182 

37-14 

51-76 

53-59 

S9.32 

70 

26.956 

o.944 

O.206 

O.092 

O.210 

O.70 

6.38 

17.17 

32.OO 

OO 

IO.668 

0.732 

O.12O 

O.052 

O.I68 

21.37 

47.85 

61.03 

42.35 

40 

6.74S 

2. 112 

O.264 

O.IIO 

O.630 

25.48 

55-26 

36.S5 

14.29 

OO 

85.460 

0.740 

O.32O 

0.140 

I.400 

8.28 

74-45 

79.29 

7.13 

80 

88.214 

0.596 

O.158 

0.069 

I.246 

9.S2 

57-72 

72.22 

14.95 

80 

88.214 

0.596 

O.158 

0.069 

I.246 

5.84 

40.90 

49-44 

14.04 

OO 

85-54° 

0.460 

O.332 

0.144 

I.428 

9.8l 

78.35 

24.00 

5.16 

40 

83.140 

3.620 

0.873 

0.380 

3.080 

9.20 

29.43 

29.21 

12.99 

60 

S3- 36o 

3.38° 

O.832 

0.363 

3.402 

21.66 

44-59 

50.3' 

16.17 

60 

S3.360 

3.38o 

O.832 

0.363 

3.402 

9.69 

41.10 

33-54 

II.02 

60 

S3.336 

4.004 

I.070 

0.481 

3.668 

9-54 

3S.29 

33-35 

9-49 

OO 

85. 3°° 

2.900 

O.9S5 

0.432 

3.608 

15.18 

69.11 

33-59 

13-84 

OO 

85.300 

2.9(^0 

0.985 

0.432 

3.608 

9  53 

34-I2 

17.71 

10.52 

OO 

83.840 

2.560 

0.963 

0.420 

3.962 

11.38 

56.48 

45-89 

15.35 

60 

86.028 

2.612 

O.621 

0.271 

2.912 

I5.I4 

67.27 

33.10 

18.85 

60 

86.028 

2.6T2 

0.621 

0.271 

2.912 

8-75 

32.87 

I5-89 

9. 11 

60 

85-340 

2.000 

O.481 

0.210 

I.230 

24.65 

58.69 

45.38 

16.28 

60 

85-34° 

2.000 

O.481 

0.210 

I.230 

6.78 

58.fi 

39.o5 

64 

89.284 

2.652 

O.480 

0.210 

1. 120 

16.29 

31-98 

27.S2 

15.08 

OO 

88.900 

O.70O 

O.409 

0.179 

2.250 

6.61 

61.47 

.     22.20 

6.08 

80 

89.404 

I. Ol6 

O.448 

0.197 

2.030 

12.09 

37-23 

30.62 

12.33 

OO 

87.800 

I. IOO 

O.847 

0-371 

2.324 

5-57 

49-34 

45-97 

4o2 

80 

89.128 

O.992 

0.742 

0-323 

2.030 

7-96 

55-50 

31.25 

10.89 

80 

89.128 

O.992 

O.742 

0.323 

2.030 

5. 6 1 

52.27 

30.18 

5-92 

00 

85.460 

O.74O 

O.32O 

0.140 

I.400 

1.85 

71.20 

76.48 

5-29 

00 

85.460 

O.74O 

O.320 

0.140 

1.400 

1. 85 

71.20 

76.48 

5-29 

OO 

85.460 

O.74O 

0.320 

0.140 

I.400 

2.02 

90.63 

76.48 

6.15 

5o 

83.360 

3.380 

O.832 

0.363 

3.402 

2.32 

17-35 

29.70 

3-79 

54 

89.284 

2.652 

O.480 

0.210 

1. 120 

32.64 

82.24 

90.96 

42.57 
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the  water  and  to  obtain  data  of  generic  value,  distilled  water  was  used  for 
boiling  and  no  salt  or  other  compounds  added.  Ordinary  enamelled  iron 
vessels  with  lids  were  used.  The  fresh  and  dry  vegetables  and  chestnuts 
were  put  ori  the  fire  in  cold  water,  the  rice  and  macaroni  were  thrown  into 
boiling  water. 

At  the  same  time  as  the  cooking  experiments  the  authors  made  some 
of  digestion  in  the  cold  (average  temperature  220  C.)  in  distilled  water ; 
the  liquid  separated  by  filtration  was  analysed.  The  results  of  both  ex- 
periments are  given  in  the  appended  table.  They  are  given  also  for  the 
substances  dried  at  ioo°  C,  and  the  ratio  between  the  nitrogen  and  phos- 
phorus in  the  crude  substance,  the  water  in  which  it  was  boiled,  and  the 
boiled  substances,  calculated. 

The  results  show  that  large  quantities  of  useful  substances  may  pass 
into  the  water  in  which  vegetable  products  are  cooked.  The  loss  of  orga- 
nic matter  is  not  very  high  for  rice  and  macaroni,  but  increases  for  the 
other  products,  especially  vegetables,  in  which  it  is  sometimes  %,  or  even 
y2.  The  loss  of  organic  substances  is  less  the  more  starch  is  present.  Po- 
tatoes boiled  in  their  skins  only  lose  minute  quantities. 

When  the  filtrate  from  the  water  in  which  rice,  beans,  chestnuts,  and 
macaroni  were  boiled  was  examined  separately  it  was  found  that,  for  or- 
ganic matter  as  a  whole,  there  may  be  great  differences  between  the  thick 
liquid  and  the  filtered  liquid,  whereas,  for  the  mineral  matter  as  a  whole, 
in  every  case,  and  for  the  phosphorus  and  nitrogen,  in  three  cases  out  of 
four,  the  differences  were  very  small.  This  shows  that  the  useful  sub- 
stances removed  by  boiling  are  really  soluble  or,  at  least,  pass  into  the  col- 
loidal state. 

Other  experiments  were  made  in  which  boiling  was  prolonged  till 
the  liquid  was  fairly  concentrated.  It  was  found  that,  after  normal 
boiling,  dolichos  and  chick  peas  lose  almost  twice  as  much  useful  matter 
as  after  boiling  continued  till  the  liquid  is  very  concentrated.  This  is  be- 
cause vegetables  cooked  for  a  long  time  absorb  part  of  the  substances  dissol- 
ved in  the  concentrated    liquid. 

The  great  losses  observed  after  treatment  in  the  cold  make  it  seem 
that  the  indispensable  washing  of  vegetable  food  products  causes  the  loss 
of  appreciable  quantities  of  useful  substances. 

The  ratio  between  nitrogen  and  phosphorus  calculated  in  the  water 
in  which  the  products  are  boiled  is,  except  in  a  few  cases,  lower  than  the 
corresponding  ratio  calculated  in  the  raw  substance,  thus  showing 
that,  during  cooking,  relatively  more  phosphorus  than  nitrogen  is  lost. 

What  has  been  said  of  the  nature  of  the  nitrogen  and  phosphorus 
compounds  of  plants  and  their  solubility  throws  light  on  the  nature  of 
those  which  may  pass  into  the  water  used  in  cooking.  Of  the  nitrogen  com- 
pounds this  will  be  above  all  the  albumins  and  edestins,  and  the  nucleo- 
albumins  and  nuclcn-proteids  to  a  much  smaller  extent.  Amido  com- 
pounds are  more  easily  removed  by  boiling  vegetables  than  cereals.  The 
proportion  of  nitrogen  attributable  to  the  alkaloids,  glucosides,  and  en- 
zymes, must,  in  every  case,  be  "relatively  small.  Tt  is,   however,   probable 
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that  in  many  cases,  especially  for  vegetables,  a  certain  proportion  of  ni- 
trogen in  the  water  used  in  cooking  is  due  to  nitrates. 

With  respect  to  the  phosphorus  compounds  it  must  be  remembered 
that,  in  caryopses  and  other  seeds,  most  of  the  soluble  phosphorus  is  due  to 
phytin  or  the  decomposition  products  of  phytin,  to  which  much  of  the 
soluble  phosphorus  of  herbaceous  foods  must  be  attributed.  In  such  foods 
a  relatively  large  proportion  of  inorganic  phosphorus  compounds  absor- 
bed directly  by  the  plant  or  derived  from  the  dissolution  of  the  organic 
phosphorus  combinations  of  plant  metabolism,  may  also  be  found. 

The  small  quantity  of  nucleo-proteids  and  nucleo-albumin  dissolved 
may  help  to  a  slight  extent  to  raise  the  proportion  of  phosphorus  removed 
by  cooking.  The  lecithids  may  be  presumed  to  supply  but  an  inappre- 
ciable quantity  of  phosphorus  to  the  cooking  water. 

As  it  is  usually  indispensable  to  cook  vegetable  food  in  water  loss 
should  be  avoided  by  using  this  water  for  soups  or  similar  foods,  or  the  least 
possible  water  should  be  used,  the  water  concentrated  till  it  is  partially 
re-absorbed,  or  boiling  done  by  steam,  or  over  a  hot  water  bath. 

555  -  The  Harm  in  Using  Boric  Acid  for  Preserving  Food.  —  Lindet,  in  the  Comptes 
rendus  des  Stances  de  V Acadimie  d' Agriculture  tie  France,  Vol.  V,  >To.  10,  pp.  345-347. 
Paris,  March  12,  1919. 

Tin  use  of  boric  acid  for  the  preservation  of  food,  permitted  fo- 
butter  in  England,  was  expressly  forbidden  in  France.  It  was  author- 
ised in  1916,  as  an  exceptional  and  provisory  measure,  for  butter  and 
margarine  (at  the  rate  of  5%)  and  for  ham  and  pork  by-products. 

Boron  is  contained  naturally  in  food,  but  the  quantity  ingested 
daily  by  each  person  is  not  more  than  0.030  gm.  If  the  50  or  75  gm.  of  butter 
or  margarine  used  each  day  contains  5  per  1  000  of  boric  acid,  if  the  100  gm. 
of  pastry  that  may  be  eaten  each  day  is  mixed  with  15  %  of  egg  yolks 
containg  2  or  2.5  %,  if  the  ham  contains  boric  acid,  etc.,  the  average  ra- 
tion is  considerably  exceeded,  reaching  about  0.5  gm. 

The  author  asked  M.  Kohn-AbrEST,  Director  of  the  Toxicological 
Iyaboratory  of  the  Prefecture  of  Police,  and  M.  AlquiER,  general  secretary 
of  the  Society  for  Alimentary  Hygiene,  to  furnish  him  with  their  biblio- 
graphy on  the  subject.  This  shows  that  the  ingestion  of  boric  acid  in 
heavy  doses  produces  a  decrease  in  weight  of  man  and  animals,  and  parti- 
cularly a  loss  of  fat,  hinders  nitrogen  exchange  and  deranges  the  proper 
utilisation  of  the  food  by  increasing  the  peristalsia  of  the  intestine,  thus- 
leading  to  diarrhoea.  The  organism  only  excretes  85  %  of  the  boric  acid 
ingested,  including  81-82  %  in  the  urine,  I  %  in  the  faeces  and  3  %  in 
the  perspiration  ;  15  %  is,  therefore,  retained  and  an  accumulation  of  boric 
acid  like  that  often  observed  with  poisons,  is  to  be  feared,  allowing  for 
the  difference  between  them.  Such  an  accumulation  is  to  be  feared  es- 
pecially with  persons  whose  kidneys  act  badly. 

For  these  reasons,  the  author  demands  that  the  provisory  authori- 
sation to  add  boric  acid  to  food  should  be  withdrawn  as  soon  as  circum- 
stances allow. 
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556  -  The  Use  of  Passive  Anaphylaxis  for  the  Detection  of  Tuberculous  Meat.  — 

Granucci,  I,.,  in  the  Clinica  Vcicrinario,  Year  42,  No.  4,  pp.  115-126  +  Bibliography  (  [ 
16  Publication?.     Milan,  February  28,  1910. 

Work  carried  out  at  the  Institute  of  Hygiene  of  the  Royal  Veterinary 
School  at  Xaples.  The  author  briefly  considers  previous  work  on  anaphy- 
laxis and  the  use  several  workers  have  made  of  it  for  the  diagnosis  of  tu- 
berculosis, divergent  results  being  obtained.  Thus,  Dr.  Sparapani  re- 
cently used  solutions  of  muscle  juice  obtained  by  maceiating  for  12  hours, 
then  filtering,  and  inoculated  them  into  the  peritoneum  of  the  rabbit  in 
doses  of  1  to  2  cc.  After  24  hours  he  inoculated  bovine  tuberculin  in  solu- 
tions of  10-2-1  %  in  the  peritoneum  or  in  the  veins,  at  the  rate  of  1I1QQ  to 
Viooo  OI  a  cc.  for  each  of  them.  He  states  that  the  results  he  has  obtained 
both  for  cases  of  advanced  and  medium  stages  of  tuberculosis,  enable 
him  to  draw  the  conclusion  that  anaphylaxis  is  a  valuable  diagnostic 
method  for  meat  inspection. 

The  author  has  used  Dr.  Sparapani's  method,  but  he  made  the 
injection  with  a  much  stronger  dose  of  tuberculin.  Moreover,  in  order 
to  study  the  transmission  or  transport  of  passive  anaphylaxis  to  one  of 
tlie  sensitised  rabbits,  he  bled  one  after  13  days,  defibrinated  the  blood 
and  inoculated  its  aseptic  serum  in  2  cc  doses  into  other  normal  rabbits, 
to  which  he  gave,  after  24  hours,  a  second  injection  with  the  meat  extract 
previously  used  for  sensitising.  Thus  he  carried  out  2  series  of  exper- 
iments : —  1)  sensitisation  of  rabbits  with  tubercular  (bacillar}*)  protein 
and  determination  of  an  anaphylactic  state  by  test  injections  with  a  basis 
of  bacillary  protein  ;  2)  sensitisation  as  above,  passive  transmission  of  the 
allergia  to  other  normal  rabbits,  and  determination  in  them  of  anaplry- 
laxis  by  means  of  albuminous  protein.  From  the  results,  given  in  detail 
in  two  tables,  the  author  draws  the  following  conclusions  : — 

1)  The  muscle  plasma  of  cattle  suffering  from  tuberculosis  to  an 
advanced,  or  even  medium,  degree,  injected  .once  into  rabbits,  produces 
a  hypersensitive  state  in  them,  so  that  a  subsequent  injection  of  tuber- 
culin causes  a  severe  form  of  a  state  of  passive  anaphylaxis. 

2)  This  reaction  can  be  considered  as  specific,  for  control  rabbits, 
inoculated  with  plasma  from  healthy  cattle,  either  do  not  react  or  show 
very  slight  disturbances  which  are  of  no  importance,  because  they  are  not 
compaiable  to  a  true  state  of  anaphylaxis,  even  in  a  slight  forn. 

3)  The  condition  of  anaphylaxis  can  be  transported  to  other,  healthy 
rabbits,  but  the  morbid  form  obtained  is  less  intense  if  albuminous  protein 
is  used  instead  of  bacillary  protein. 

4)  In  the  two  cases  of  passive  anaphylaxis,  there  is  always  a  rise 
in  temperature. 

5)  Examination  for  anaphylactic  antibodies  in  meat  from  cattle 
suffering  from  tuberculosis  to  an  incompletely  limited  and  circumscribed 
degree  may  be  extremely  useful  for  meat  inspection,  when  the  meat  has 
to  be  examined  in  the  absence  of  the  viscera  and  when  the  great  ganglia 
of  the  quarters  are  not  affected  or  if  the  suspected  meal  is  already  cut  up. 
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557  -  How  to  Become  a  Colonist:  The  Maison-Carree  School  of  Agriculture,  Algiers. 

—  Note  presented  by  M.  Lquis-Dop,  Delegate  for  Algeria,  Vice  President  of  the  Interna-  educa 

tionsl  Institute  of  Agrieuture. 

At  a  time  when  it  is  generally  recognised  that  a  colonist  must  have  a  tho- 
rough technical  training,  the  Maison-Carree  school  of  agriculture  deserves 
special  attention.  By  its  immediate  proximity  to  the  town  of  Algiers  with  its 
great  intellectual  and  scientific  resources,  by  its  equipment  and  organisa- 
tion which  have  recently  been  greatly  improved,  by  its  excellent  staff, 
the  School  takes  its  place  amongst  the  best   teaching  institutions. 

Its  aim  is  to  give  the  students  the  necessary  technical  and  practical 
knowledge  for  the  rational  exploitation  and  direction  of  a  rural  estate  or 
agricultural  industr}'-  in  North  Africa  and  in  the  other  countries  of  the 
Mediterranean  Basin  as  well  as  in  other  districts.  It  appeals  particularly 
to  young  men  of  Algeria  or  France  who  wish  to  take  up  agriculture  in 
Algeria  or  the  neighbouring  protectorates,  and  to  those  who  intend  growing 
crops  in  districts  with  a  climate  similar  to  that  of  North  Africa .  Its  very 
inclusive  instruction  makes  it  a   real  school  of    general  colonisation. 

The  courses  extend  over  two  agricultural  seasons.  The  instruction 
greatly  resembles  that  given  by  the  National  Schools  of  Agriculture,  but 
is  adapted  to  the  special  conditions  for  which  it  was  founded.  There  are 
successive  periods  of  study  at  Maison-Carree  and  of  essentially  practical 
work  in  the  annexes  and  cooperative  cellars,  which  makes  it  possible  to  give 
the  pupils  particularly  extensive-  and  profitable  technical  and  professional 
instruction. 

The  School  also  helps  its  students  to  settle.  It  gives  facilities  for 
them  to  make  complementary  studies  on  estates  in  North  Africa,  in  the 
Hamma  Experiment  Garden,  or  in  the  experiment  stations  which  are 
being  formed  in  different    parts  of  Algiers. 

The  first  six  students  of  each  promotion  are  admitted  free  of  charge 
to  a  third  year  of  study  in  the  school  laboratories  at  the  Colonial  School 
of  Arts  and  Trades  (established  at  Dellys  pending  its  removal  to  the  es- 
tates of  the  Maison-Carree  School  of  Agriculture).  Those  who  wish  may 
also  complete  their  studies  either  in  the  laboratories  of  the  Faculties,  or 
by  following  certain  courses  at  the  University  or  at  the  "  Ecole  nationale 
superieure  d'agri culture  coloniale  "  at  Nogent-sur-Marne,  France. 

Thanks  to  the  excellent  professional  preparation  of  the  students 
of  the  School,  Algeria,  and  especially  the  new  protectorate  of  Morocco, 
offer  them  almost  unlimited  openings  — ■  direction  or  formation  of  agri- 
cultural farms,  posts  as  agricultural  managers  or  heads,  situation  in  va- 
rious agricultural  industries  as  well  as  in  the  numerous  commercial  and 
industrial  branches  or  public  services  requiring  knowledge  such  as  that 
given  at  the  School. 

The  School  diploma  gives  a  qualification  which  is  taken  into  serious  con- 
sideration when  free  concessions  of  colonising  land  are  made.  Owing  to 
the  grant  made  by  the  Algerian  Government  the  fees  are  low  (internal  : 
about  £27,  day  boarders  £21,  and  external  £12).  Students  pay  an  addi- 
tional £6  p.  a.  to  cover  the  cost  of  excursions,  apparatus,  and  bieakages. 
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Scholarships  may  be  granted  by  the  Government  of  Algeria,  the  depart- 
ments and  colonies.  Candidates  must  be  17  years  of  age  on  entering  the 
School  except  when  special  dispensation  is  given. 

The  entrance  examination  takes  place  on  July  nth  and  12th,  1919. 
It  includes  only  written  papers  and  may  be  entered  for  in  Algeria,  France 
(principal  centres),  and  abroad  (French    consulates). 

Places  available  after  the  examination  may  be  assigned  at  the  beginn- 
ing of  the  scholastic  year  to  candidates  giving  proof  of  a  general  education 
superior  to  the  average  of  that  shown  by  comrjeting  students.  Free  audi- 
tory students  may  be  admitted  without  examination  at  any  time  of  the 
year.  Information  may  be  obtained  from  the  Director  of  the  School, 
or  the  Director  of  the  "  Office  de  l'Algerie  ",  10  rue  des  Pyramides,  Paris. 

558  -  Instruction  in  French  West  Africa:  The  school  of  Agriculture  and  Forestry; 
Foundation  of  the  Institute  of  Agricultural  Technology  and  Scientific  Research 
at  Bingervilie.  —  Fraxcvis,  G.,  in  the  Renseignements  coloniaux  et  documents  publics 
par  le  Comite  de  V  ifrique  Occidentals  Franr,aise  et  le  Comitt  du  Maroc,  Year  1919,  Xos.  1 
and  2,  pp.   31-39-     Pari?,    1919. 

As  in  Indo-China  (1),  considerable  attention  is  now  being  paid  to  edu- 
cation in  French  West  Africa.  The  author  gives  the  test  of  the  decree 
of  November  I,  T918,  and  criticises  it.  This  decree  fixes  the  general 
organisation  of  education  in  French  West  Africa.  It  provides  for  : — 
i)  primary  instruction  (village  and  district  school,  courses  for  adults)  ; 
2)  higher  and  professional  primary  education  (to  prepare  agents  for  lowei 
posts  in  commercial  and  industrial  administration) ;  3)  higher  Mussulman 
primary  education  ;  4)  secondary  education  (colleges  or  secondary  courses); 
5)  higher  technical  education  (to  prepare  agents  for  the  subaltern  general 
staff). 

Other  decrees  (November  1918)  reorganise  the  William-Ponty  School 
(instructors  of  the  subaltern  general  staff),  the  Faidherbe  School  Ad- 
ministrative and  commercial  instruction),  the  Pinet-Laprade  Professional 
High  School  (designers,  geometricians,  artisan  artists),  the  apprenticeship 
courses  connected  with  the  Government  printing  works,  the  School  of 
Naval  Mechanics,  the  School  of  Medicine  and  Veterinary  Medicine,  and  the 
School  of  Agriculture  and  Forestry  of  French  West  Africa. 

Eight  large  special  schools  under  the  immediate  control  of  the  Go- 
vernor General,  for  which  no  expense  will  be  spared  cither  for  instruction 
or  staff,  will  provide  higher  technical  instruction  for  French  West  Africa. 
They  will  form  a  kind  of  West  African  University  the  different  sections  of 
which  will  be  able  to  extend  their  programme  or  increase  their  number 
according  to  the  requirements  of  the  country  and  the  success  of  the  un- 
dertaking. They  will,  however,  retain  a  primarily  practical  character  which 
will  remain  in  touch  with  realities,  and  all  the  efforts  of  which  will  be 
directed  towards  improving  the  lot  of  the  natives'. 

To  speak  only  of  the  agricultural  question,  the  French  West  African 
School  of  Agriculture  and  Forestry  will  be  established  at    Bingerville,  the 
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chief  town  of  the  Ivory  Coast.  Pupils  will  be  received  on  leaving  Faid- 
herbe  and  trained  for  posts  as  agricultural  agents  on  the  subaltern  general 
staff.  The  School  of  Agriculture  and  Forestry  will  depend  on  the  Insti- 
tute of  Agricultural  Technology  and  Scientific  Research  which  will  be 
established  at  Bingerville,  and  will  play  the  same  part  as  the  garden  of 
Buitenzorg  for  Java,  Peradeniya  for  Ceylon,  the  Bureau  of  Science  tor 
Manila,  and  the  Institute  of  Girai  for  Indo-China  (1). 

CROPS  AND  CULTIVATION 

559  -  General  Classification  of  Climates  by  Temperature,  Precipitation,  and  the  Cha- 
racter Of  the  Seasons.  —  Koppen,  W„  in  Petermann's  Mitteilungen,  Year  LXIV,  Pt, 
Sept. -Oct.,  pp.  193-203  ;  Pt.  Now-Dee,  pp.  243-248  +  1  Map.  +  8  Fig-.     Gotfca,  iqiS. 

This  paper  gives  a  detailed  study  of  the  classification  and 
their  distribution.  This  distribution  is  illustrated  by  a  coloured  map. 
The  author  bases  his  classification  on  two  meteorological  factors  only 
—  temperature  and  precipitation  —  and  takes  into  account  both  their 
absolute  values  and  their  distribution  throughout  the  year.  He  distin- 
guishes eleven  principal  types  of  climate,  designated  on  the  map  by  let- 
ters and  different  colours,  a  few  secondary,  or  transition  types, 
numerous  sub-types,  designated  by  letters  or  groups  of  letters.  The  eleven 
principal  types  are  : — • 


I.  —  Wet  climates  of  the  tropical  zone  : 

1)   Tropical  rain-forest  climate 

At 

2)   Savanna  climate 

A  w 

II.  —  Arid  climates  : 

3)   Steppe  climate 

BS 

4)  Desert  climate 

BW 

The  thermal  conditions  of  these  four  climates  are  identical  —  high 
temperature  throughout  the  year  and  no  winter  ;  they  differ  in  precipita- 
tion, which  decreases  progressively  from  1  to  4. 

III.  —  Temperate  rainy  climates  : 

5)  Dry  winter  temperate  climate  Cw 

5)   Warm  dry  summer  temperate  climate  Cs 

7)  Wet  temperate  climate  C' 

IV.  —  Sub- arctic  climates  : 

8)  Wet  cold  winter  climate  D 

9)  Dry  cold  winter  climate  Dw 

V.  —  Snow  climates 

10)  Tundra  climate  E 
nl   Eternal  snow  climate  F 

The  bio-sphere  (part  of  the  earth  where  life  is  possible)  lies  between 
two  extreme  climates  —  that  of  the  desert  (xero-sphere),  and  that  of 
eternal  snow  (cryo-sphere) .  Od  either  side  it  is  bounded  by  the  climate 
of  the  steppes  (intermediate  to  the  xero-sphere  and  bio-sphere),  and  that 


(1)  For  the  Institute  of  Girai  see  R.,  Oct.,  1918,  No.  1918.  (Ed.). 
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of  the  tundras  (intermediate  to  the  bio-sphere  and  cryo-sphere).  In 
each  of  these  zones  life  is  possible,  but  much  reduced.  Thus,  the  flora 
of  the  steppes  is  composed  of  a  few  wild  Gramineae  only,  that  of  the 
tundras  of  mosses. 

Limits  of  the  principal  type  of  climate.  —  The  limit  of  the  eternal 
snows  may  be  considered  the  boundary  line  between  the  cryo-sphere 
and  bio-sphere,  that  is  to  say  the  point  at  which  the  amount  of  snow  that 
falls  is  equal  to  the  amount  that  melts',  this  preventing  progressive  accu- 
mulation. It  is  difficult  to  determine  this  point  exactly  by  meteorological 
data  onby,  because  this  phenomenon  depends  on  numerous  factors  acting 
in  various  degrees.  In  his  study  the  author  considers  the  summer  tem- 
peratuie  as  the  predominating  factor,  and  the  points  at  which  the  average 
temperature  of  the  hottest  month  does  not  exceed  o°C.  as  the  boundary 
between  the  bio-sphere  and  cryo-sphere  or,  more  exactly,  the  tundra  and 
the  cryo-sphere. 

To  determine  the  boundary  between  the  biorphere  and  the  xero- 
sphere,  or,  more  exactly,  between  the  steppe  and  the  xero-sphere,  the  au- 
thor uses  the  following  combinations  of  temperatures  (in  degrees  centi- 
giade)  and  of  precipitation  (in  cm.)  They  are  based  on  the  fact  that, 
the  more  the  temperature  increases,  the  more  evaporation  increases 
and,  consequently,  the  amount  of  rain  necessary  to  prevent  the  forma- 
tion of  a  desert  : — 


Temperature 


Rainfall 


Desert  Limit . 
Steppe  limit   . 


y  25°    25-20°  !  20-15°    15-10° 
32        29         26 
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With  the  exception  of  the  xero-sphere  and  cryo-sphere,  tundras  and 
steppes,  all  the  other  parts  of  the  globe  have  temperatures  and  rainfalls 
adequate  to  the  development  of  arborescent  vegetation.  They  may  be 
divided  into  three  large  classes  :—  1)  megathermal  zone  (A),  with  constantly 
high  temperature  ;  2)  mesothermal  or  temperate  zone  (C)  ;  3)  microthcvmal 
or  cold  zone  (D).  Between  A  and  C  lies  the  arid  zone  B.  The  point 
at  which  the  average  temperature  of  the  coldest  mouth  is  not  below 
l8°  separates  A  from  C,  and  the  point  at  which  the  average  temperature 
of  the  hottest  month  dees  not  exceed  io°  (limit  of  arborescent  vegetation) 
separates  D  from  the  tundra  zone  E.  The  boundary  between  C  and  D 
is  the  temperature  of  the  coldest  month,  — 2°. 

In  the  austral  hemisphere,  the  isotherm  —  20  of  the  coldest  month 
does  not  apply  to  the  land  itself,  and  is  nearer  the  pole  than  the  isotherm 
+  io°  of  the  hottest  month,  which  crosses  the  southern  extremity  of  South 
America.  Passing  from  the  equator  to  the  pole,  before  teaching  the 
boundary  between  C  and  D,  the  tundra  is  met,  so  thai  the  austral  he- 
misphere contains  none  "1"  zone  /),  zone  C  forming  almost  the  last  conti- 
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nental  climatic  district  towards  the  south.  The  tundra  climate  is  re- 
presented very  little.  At  Cape  Horn  the  average  temperature  of  the  hot- 
test month  is  below  io°  (9.10),  and  that  of  the  coldest  month  above  — 20 
( — o.i°  in  July),  so  that,  with  the  rising  of  the  average  temperature  of  the 
hottest  month  to  above  io°  one  passes  immediately  from  the  toundra  to 
climate  C. 

The  other  sub-divisions  of  the  megathermal,  mesothermal.  and  micro- 
thermal  zones  are  based  on  the  quantity  and  distribution  of  the  preci- 
pitation. 

Megathermal  zone.  —  As  a  result  of  the  uniformity  of  the  tempe- 
rature, the  effect  of  the  rain  is  always  the  same,  whatever  the  season  or 
the  period  at  which  it  falls.  There  are  two  climates  —  that  of  the  conti- 
nually wet  tropical  forests,  and  that  of  the  savannas,  with  a  more  or  less 
long  period  of  drought,  which  is  never  sufficiently  long  to  prevent  ar- 
borescent vegetation. 

Mesothermal  zone.  —  In  this  zone,  the  equatorial  boundary  of.  which 
is  fixed  by  the  average  temperature  -f-  180  in  the  hottest  month  and  the 
polar  boundary  by  the  average  temperature  —  20  in  the  coldest  month, 
there  are  three  climatic  groups.  These  depend  on  the  presence  or  absence 
of  a  dry  period,  and  whether  this  period  occurs  in  the  hot  or  cold  season* 
They  are  : — ■ 

1)  Hygro-mesothermal,  or  temperate  wet  climate,  with  no  well- 
marked  dry  period,  designated  by  the  symbol  Cf. 

2)  Temperate  warm  climate,  with  a  dry  period  in  winter,  desi- 
gnated by  the  symbol  Cw. 

The  boundary  between  Cf  and  Cw,  which  is  the  month  of  the  warm 
season  with  the  maximum  rainfall,  has  a  total  precipitation  ten  times 
greater  than  that  of  the  dryest  month  of  the  cold  season.  As  this  contrast 
decreases  the  Cf  climate  is  approached  more  and  more. 

3)  Temperate  warm  climate  with  a  dry  period  in  summer,  designated 
by  the  symbol  Cs.  This  is  the  characteristic  climate  of  the  Mediterranean 
shores,  and  is  also  found,  to  a  lesser  extent,  in  other  districts  of  the  boreal 
and  austral  hemispheres  : —  California,  coast  of  Chili  between  31  and  380 
of  south  latitude,  south-western  corner  of  Cape  Colony,  and  some  provinces 
of  Australia. 

The. boundary  between  Cs  and  Cf  is  the  dryest  summer  month  in  which 
the  total  rainfall  does  not  exceed  %  of  the  precipitation  of  the  wettest 
month  of  the  cold  season. 

Microthermal  zone.  —  There  are  two  types  of  climate  :  —  1  )  with  a 
wet  winter  (southern  Europe  and  western  Siberia  ;  2)  with  a  dry  winter 
(eastern  Siberia,  Transbaikhalia,  and  Manchouria). 

Detailed  classification  and  formulae  of  the  various  types 
OF  CLIMATE.  —  In  addition  to  the  eleven  principal  types,  the  author  makes 
a  detailed  study  of  the  secondary,  or  transitionary  types,  and  sub-types, 
and  shows  how  to  deduce  the  formula  of  each  by  the  use  of  the  following 
alphabetical  list  of  the  symbols  and  their  meanings  :— 
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A  =  Tropical  wet  climates ;  average  monthly  temperature  never  below  i8°. 

B  =  Arid  climates. 

C  =  Temperate  climates  ;    average  temperature   of   the  coldest    month 

between  i8°  and  — 2°. 
D  =  Wet  climates  with  cold  winters;  average  temperature  of  the  coldest 

month  below  — 2°,  that  of  the  warmest  month  above  io°. 
E  =  Tundra     climates,    average     temperature    of    the    coldest    month 

between  o°  and  io°. 
F  =  Eternal    snow    climates ;    average    temperature    of    the    warmest 

month  below  o°. 
H  =  High  mountain  climates  (above  an  altitude  of  9800  ft). 
5  =  Steppe  cliinate. 
W  =  Desert  climate. 

a  =  Average  temperature  of  the  hottest  month  above  22°. 
b  =  »  »  »  »  »       below    220 ;   more  than 

four  months  with  an  avrage  temperature  above  io°. 
c  =  Less   than  four  months   with  an  average  temperature  above    io°  ; 

average  temperature  of  the  coldest  month  above  — 360. 
d  =  As  in  c,  but  average  temperature  of  the  coldest  month  below  —  360. 
/  =  Constant  humidity   (sufficient  rain  or  snow  each  month). 
g  =  Annual  variation  in  temperature  as  on  the  Ganges,  with  maximum 

before  the  summer  solstice  and  the  rainy  summer  season. 
h  =  Very  hot  climate  ;  average  annual  temperature  above   180. 
*  =  Uniform    temperature  ;    annual   variation   less    than    50. 
k  —  Cold  winter  climate ;   average  annual  temperature  below  180;  average 

temperature  of  the  hottest  month  above  180. 
k'  =  As  in  k,  but  average  temperature  of  the  hottest  month  above  180. 
m  =  Monsoon  rains  ;  climate  favourable  to  tropical  forests  in  spite  of 

a  dry  period. 
n  =  Frequent  mists. 
n'  =   Rare  mists,  but  much  moisture  in  the  air  in  spite  of  the  lack  of 

rain,  and  relatively  low  temperature  (that  of  summer  below   24°). 

p  =  As  in  n',  but  average  summer  temperature  above  280. 

p'   =  As  in  n' ,  but  average  summer  temperature  between  24°and  280. 

s    =  Drv  period  in  summer.  )  .  ,    .       .     , 

^  -    x     .    .  .        .  J  111  each  hemisphere. 

w  —  Dry  period  in  winter       ) 

s'  and  w'  =  As  in  s  and  w,  but  with  a  rainy  period  towards  autumn. 

s"  and  w"   =  As  in  s  and  w,  but  with  two  rainy  periods  separated  by 

a  dry  period. 
u  =  Thermal  conditions  as  in  the  Sudan,  with  the  coolest  month  after 

the  summer  solstice. 
v  =  Thermal  conditions  as  at  Cape  Verde,  with  hottest  period  in  autumn. 
x  —  Transition    climate,   with   maximum   rainfall   at   the    beginning  of 

summer  and  autumn,  and  dry  period  at  the  end  of   summer. 
x'  =  Transition  climate,  with  maximum  rainfall  after  the  summer  solstice, 

and  dry  period  in  the  second  half  of  spring. 
x"  =  Transition  climate,  with  rare,  but  heavy,  rain  at  all  seasons. 
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Precipitation. 

Af  =  At  least  6  cm.  during  the  dryest    month. 

Aw  and  As  =  At  least  6,  4,  2,  or  o  cm.  during  the  dryest  month,  according 

to  whether  the  total  annual  precipitation  is  100,  150,  200,  or  250  cm. 

respectivejd. 
BW  and   BS  =  Between  the    total  annual  precipitation    (N)   and  the 

average  annual  temperature  (t),  the  following  ratios  exist  : — 

t  =  250 200 150 io0,....  50 o° —  50. 

BW  =  N  <  (t  -f- 10)  or  N  <  35  cm.  30  cm.  25  cm.  20  cm.  15  cm.  10  cm. 

5  cm. 
BS  =  N  <  (2  t  +  20)  or  N  <  70  cm.  60  cm.  50  cm.  40  cm.  30  cm.  20  cm. 

10  cm. 
A,  B,  D  =  N  >  (2  t   +  20). 
C5  =  During  the  wettest  month  of  the  cold  season  at  least  three  times 

more  rain  falls  than  during  the  dryest  month  of  the  warm  season. 
Cw  and  Dw  =  During  the  wettest  month  of  the  warm  season  at  least  ten 

times  more  rain  falls  that  during  the  dryest  month  of  the  cold  season. 
Cf  and  Df  —  Smaller  differences  between  the  precipitations  of  the  dif- 
ferent months. 
By  grouping  together  in   different  ways  the  symbols   adopted  it  is 
possible  to  represent  any  kind  of  climate  by  a  simple  formula. 

Secondary  or  Transition  types.  —  Mention  may  be  made  of  : — 

1)  High  mountain  climates  with  uniform  temperatures,  in  which  the 
annual  maximum  variation  in  temperature  is  below  50 ;  designated  by 
the  addition  of  the  symbol  i  to  the   formula. 

2)  Tropical  forest  climates.  —  In  spite  of  a  dry  period,  the 
rainfall  is  so  abundant  all  the  rest  of  the  year  that  the  reserves  of  water 
accumulated  in  the  soil  suffice  for  the  requirements  of  arborescent  vegeta- 
tion during  the  dry  period.  Thus,  on  the  coast  of  Malabar,  where  the 
total  annual  precipitation  exceeds  200  cm.,  tropical  forests  grow  even 
when  the  dry  period  lasts  four  months.  This  type  of  transition  to  the 
savanna  climate  is  included  in  the  zone  A,  and  receives  the  distinctive 
letter  m  :  —  Am. 

3)  Very  wet  low-lying  atmosphere  along  the  coast  of  desert  districts. 
—  These  are  opposed  to  the  dry  air  of  the  continental  deserts  and  of  the 
steppes.  There  may  be  two  different  cases  : —  a)  inland  seas  in  desert 
districts  ;  along  their  shores  the  air  is  warm,  moist,  oppressive  and  unheal- 
thy ;  formula  =  Bp  (Red  Sea,  Persian  Gulf,  Gulf  of  California)  ;  similar 
conditions,  but  slightly  attenuated,  are  found  in  the  coastal  district  from 
Gabes  to  Alexandria  ;  formula  =  Bp'.  —  b).  '  In  districts  away  from  the 
equator,  and,  consequently,  cooler  than  the  previous  ones  (average  an- 
nual temperature  12  to  200),  but  similar  to  them,  the  water  vapour  conden- 
ses into  mist,  especially  during  the  cold  season  ;  this  is  the  case  in  Peru, 
southern  Chili,  and  the  coast  of  former  German  West  Africa,  and  is  ex- 
pressed by  the  symbol  Bn.  Similar  conditions,  but  with  less  abundant  mist, 
are  found  in  certain  parts  of  the  south  coast  of  California,  the   south  of 
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the  Atlantic  coast  of  Morocco,  aud  on  the  south-east  coast  ot  Somaliland  ; 
they  have  the  formula  Bn' ,  the  letters  n  and  n  being  ussd  to  express  this 
type  of  misty  desert  land. 

4)  Climates  transitional  to  that  of  the  steppes  (expressed  by  the  let- 
ters x,  x ,  x").  These  occur  near  the  40th  parallel  (45th  in  Europe, 
39th  in  North  America,  37th  in  Australia,  and  34th  in  South  Africa), 
where  the  steppe  climate  comes  into  contact  with  the  wet  temperature 
climate  Cf  or  the  Mediterranean  climate  Cs.  The}r  are  distinguished  by 
maximum  precipitation  at  the  end  of  spring  or  beginning  of  summer,  and 
in  autumn,  the  second  half  of  summer  being  dry  and  clear  (plain  of  the 
Po,  Italy  ;  Castille,  Spain  ;  central  France  ;  Croatia  ;  Hungarian  and  Ru- 
manian plains  ;  Victoria  State,  Australia  ;  much  of  the  interior  of  the 
United  States).  The  distribution  of  rain  in  the  prairies  is  very  similar 
to  that  in  the  steppes  of  southern  Russia,  and  the  abunadnt  precipitation 
during  spring  and  summer  are  of  great  agricultural  importance.  Sym- 
bol —  x. 

In  Mexico  there  is  a  large  stretch  of  land  with  a  transition  climate 
similar  to  that  of  the  steppes,  but  the  maximum  precipitation  occurs 
after  the  summer  solstice,  and  there  is  a  dry  period  in  the  second  half 
of  spring.     Symbol  =  x'. 

In  the  austral  hemisphere  the  temperate  wet  climate  Cf  is  represented 
but  little  ;  it  occurs  chiefly  in  Uruguay  and  the  "  pampas  "  district  of 
I^a  Plata.  The  rain,  though  abundant,  is  irregularly  distributed  in  the 
form  of  showers  which  do  not  penetrate  the  soil  in  such  a  way  as  to  assure 
reserves  of  water,  but  is  rapidly  lost  by  running  over  the  surface.  The 
steppe-like  appearance  of  this  treeless  district  is  certainly  due,  not  only 
to  the  winds,  but  also  to  the  unfauvourable  distribution  of  the  rainfall, 
expressed  by  the  formula  x".  These  x,  x' ,  and  x"  transition  types  are 
included  in  the  Ct  zone. 

The  following  table  shows  the  chief  formulae  of  the  eleven  principal 
types  of  climate,  the  transition  types,  and  sub-types  : — 


Principal  types 


Transition  types 


Sub-types 


1 
2 

3 
4 
5 
6 

7 

8 

9 
10 
1  r 


Af 

A  -a' 

B  S 
B   II' 

Cs 

1  w 
Cf 

Dw 
D) 

l- 

I 


As 

Bn,   Bn',  Bp 


CX,  Cwi,  Cfi 


F.i,   I  II 
Ft    FH 


A 


S,s',s"      u\  ;.', '"'" 


l:,k,k'      (S,W) 
a,  b 
a,  b  (g) 


",   b,   c 
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As  it  is  not  possible  to  reproduce  the  map,  a  list  of  the  various  climates, 
represented  by  their  formulae,  together  with  the  localities  or  districts  in 
which  they  are  found,  is  given  below  :  — 

Afw  —  Cameroons,  Seychelles,  Batavia,  Simsonhafen. 

Afw'  =  Mauritius,  S.  E.  of  the  Island  of  Celebes,  New  Hebrides, 

Porto  Rico,  Para. 
Afw"   —   Dar-es-Salaam,  Colombo,  N.  of  the  Island  of  Celebes, 

Greytown,   Jamaica.  Iquitos. 
Afs  =  Amboina,  Finschhafen,  Pernambuco. 
Afs'   =  E.  of  Ceylon. 
Amw  =  Bombay,  Akyab- — -Amw'  =  Aparri  (Philippines)  — Amw" 

Tenasserim. 
Aw  —  Senegal,  Mozambique,  Calcutta,  Manila,  Vera  Cruz,  Cuyaba 

etc. 
Aw'  —  Madias,  New  Caledonia,  Matarnoros,  Guyaquil,  Ceara. 
Aw"  =  Bangkok,  Guatemala,  Panama,  Port  an  Prince. 
BShiv  =  Timbuctu,   Khartoum,  Karachi,  Alice  Springs,  San  Iviiis 

(Agentina),  etc. 
Shs  =  Gabes,  Baku,  Tulare  (California),  Calvinia,  Port  Augusta. 
BSk  =  Odessa,  Barnaul,  Denver  (Colorado,  U.  S.  A.).  —  BSk'  = 

Chubut. 
Bit  =  Swakopmund,  Iquique  —   Bit'    =   Agadir  —  Bp  =  Mas- 

saoua,  Buschir  —  Bp'   =  Alexandria  (Egypt). 
BWh  =  Cairo,  Strangways  (Australia),  San  Juan  (Argentina),  etc. 
\     BWh  =  Astrakan,    El    Paso    (Texas,    U.  S.  A.),    Limay    (Argen- 
4  \  tina,)   etc. 

'     BWk'  =  Santa  Cruz  (Patagonia). 

Cwag  =  Delhi,  Hong  Kong,  Gondar,  Mexico,  Halls  Creek  (Aus- 
tralia). 
Cwa  =  Tsingtau,  Kimbeiley,  Mackay  (Australia), Tatuhy  (Brazil). 
Cwb  =  Pietermaritzburg,  Nova  Friburgo  (Brazil). 
Cwi  —  Addis  Ab^ba,  Quito,  etc. 
I     Csa  =  Naples,    Smyrna,   Sacramento,   Adelaide. 
3   /     Csb  =  Oporto,  vSan  Francisco,  The  Cape,    Valparaiso. 

Cfa  =  Nagasaki,  New   Orleans,    Brisbane   —   Cjax"    =   Buenos 
Aires. 

7  Cfb  =  Hamburg,   Melbourne,   Auckland,   Valdivia,   Curitiba. 
Cfx  =  Milan,  Budapest,  Bucarest,  Saintl^ouis,  Port  Elisabeth. 
Cfi  =  Chimax   (Guatemala),   Cinchona   Plant  (Jamaica),  Bogota. 

i  Dja  —  Omaka,  Cleveland. 

8  Dfb  =  Riga,  Sitka,  Montreal. 
(  Die  =  Haparanda,  Tobolsk,  Yukon,  Fort  York. 
\  Dwa  =  Pekin  —  Dwb  —  Blagowetchensk  —  Dive  =  Nertchinsk. 

9  \     Dwd  =  Iakoutsk. 
L     E  =    Nova  Zembla,  Kerguelen,  Cape  Horn,  etc. 

io        EH  =  Sautis,    Pikes    Peak,   Mount   Washington. 
(     EHi  —  Kamerunpik,  Antisana. 
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/     F  =  Mac  Murdo  Sund,  Snow  Hill,  etc. 

)     FH*=Mont  Blanc,  Gaurinsankar,  Mount  Elias,  Orizaba,  Aconcagua 


)     FHi*  =   Klimandjaro,  Chimborazo. 
(     (*)   Calculated. 


The  author  also  studies  the  schematic  representation  of  the  distri- 
bution of  climates  over  the  world,  prehistoric  climates,  relation  between 
climate  and  soil,  and  influence  of  climate  on  civilisation. 

560  -  Obsarvations  on  Dry  Farming  in  Italy.  —  jovino,  s.,  in  Le  Stazioni  sperimentaii 

azrarie  itahnm,  Voi.  1,11,  Pt.  1-2,  pp.  69-121      Modena,  1919. 

I.  —  Climate  of  the  most  arid  regions  of  Italy.  —  According  to 
Widtsoe's  classification  (1),  the  Girgenti  district,  in  the  south  of  Sicily, 
has  a  higher  annual  rainfall  (512  mm.)  than  55  %  of  the  land  area  of 
the  terrestrial  globe  and  should  be  classed  among  the  sub-humid  soils. 
But  the  rainfall,  in  spite  of  its  importance,  is  not  the  only  factor  controll- 
ing climatic  aridity  ;  with  it  should  be  associated  the  thermal  factor,  which 
completes  the  idea  of  aridity  and  makes  it  possible  to  distinguish  4  diffe- 
rent types  of  climate  : —  warm-dry  and  cold-dry,  warm-humid  and 
cold-humid,  the  first  of  which  has  a  much  more  accentuated  character 
of  aridity  than  the  second  or  third. 

In  Italy,  the  most  arid  soils  (sometimes  owing  to  the  lack  of  rain 
and  the  burning  heat  of  the  summers)  are  found  in  the  provinces  of  Ta- 
ranto,  Girgenti,  Cagliari  and  Foggia,  occupying  the  plains  of  Metaponto. 
Terranova,  Campidano,  and  the  Tavoliere  in  Apulia  respectively.  The 
latter  is  distinguished  from  the  others,  less  by  its  lowest  annual  udometric 
average  (473  mm.)  and  by  its  higher  summer  temperatures  (average  and  ma- 
xima), than  by  the  nature  ol  its  climate,  not  marine  as  the  3  first,  but 
continental,  so  that  "  sulla  "  (Hedysarum  coronarium)  does  not  grow- 
wild  and  Cilms  spp.  and  the  carob-tree  do  not  prosper  there.  These  recent 
observations  confirm  the  classic  opinion,  according  to  which  the  situciilosa 
Apulia  was  considered  the  most  arid  territory  in  Italy,  and  show  the  cli- 
mate of  the  Tavoliere  resembles  that,  of  Tripolitania  on  the  one  hand  and 
that  of  the  "  Far- west  "  in  America  on  the  other. 

In  fact,  the  climate  of  the  Apulian  Tavoliere  is  characterised  by  the 
following  data  : — 

Temperature:    Absolute    minimum,  —  7-5°C.  ;  absolute  maximum 
+  43-2°C. 

Maximum  monthly  oscillations  between  25.4°  in  winter  and  34.80 
in  summer. 


(1)  Widtsoe,  in  hi*  work  entitled  Dry  Fa  mm?,  divide:  drj  land  into  l\.ur  types  : — 
I  id  s  til  .  receiving  le  s  than  25  1  mm.  ol  rain  pet  year  and  occupying  25%  of  the  land 
are  1  of  1  he  g  obe. 

widsoils,  receiving  254-508  mm  of  rain  per  year  and  occupying  thelaud 

el  the  globe 
s  "''  hum  d  reci  L\  n  mm   ol  rain  pet  year  and  occupying  10  ",',  of  the 

km''  area  ol  the  glob  •. 

Humid  soils,  receivini  ^064  mm.  of  rain  per  year  and   occupying  15   £  of  the  land 

!    ol     111       -       b 
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Mean  daily  oscillations  between  6.40  in  winter  and  11. 6°  in  summer. 
Relative  humidity  of  the  air:  little,  varying  between  37  and  61  %. 
Clearness  of  sky  :  very  great. 

Rain  :  varies  much  according  to  the  year,  even  during  the  course 
of  any  given  month  ;  generally  more  abundant  in  autumn  ;  spring  never 
dry,  in  contrast  to  summer  and  occasionally  to  winter. 

In  the  Tavoliere,  the  distribution  of  the  rain  resembles  that  known 
as  the  "  Pacific  North-American  "  (to  the  west  of  the  Rocky  Mountains), 
but,  while  the  dry-farming  in  the  U.  S.  A.  is  carried  out  under,  cold-arid 
climates,  the  Italian  form  is  worked  in  regions  having  a  warm-arid  climate; 
besides,  it  is  also  different  from  the  classical  dry  farming  of  Central  Europe 
(where  more  than  a  metre  of  rain  falls  annually)  and  Upper  Italy. 

To  obtain  an  idea  of  Italian  dry-farming,  it  suffices  to  study  it  in  the 
great  "  appulo-lucana  "  ( Apulia -I/iicania)  zone  of  plains,  of  an  area  of 
700  000  to  800  000  hectares,  for  it  includes  : —  1)  the  most  arid  territories 
of  Italy  ;  2)  the  two  types  of  climate  —  continental  and  marine  ;  3)  the 
greatest  cereal-growfng  regions  with  extensive  culture  in  Italy,  where  is 
found  the  system  characteristic  of  extensive  Mediterranean  dry-farming 
known  as  "  del  maggese  "  (of  the  fallow). 

II.  —  Soil  of  the  most  arid  regions  of  Italy.  —  The  characteris- 
tic of  the  soil  of  regions  with  a  dry  climate  is,  according  to  Hilgard,  the 
fact  that  the  weathering  of  the  rocks  hardly  goes  beyond  the  physical 
stage,  that  is,  their  chemical  composition  is  little  modified,  so  that  the 
resulting  sand  is  less  silicious  than  silicated  and  does  not  form  (as  is  usually 
the  case  in  humid  regions)  poor  soils,  but  rather  rich  ones.  In  fact  these 
sandy  soils  are  simply  the  primitive  rock  in  a  pulverised  state,  slightly 
lixiviated  by  water  and,  consequently,  having  lost  very  little  of  its  soluble 
fertilising  constituents,  in  contrast  to  clay  soils,  of  hydrolytic  forma- 
tion, in  humid  regions.  As  a  proof  of  this  fact,  Hilgard  has  shown  that. 
in  the  United  States,  the  solubility  of  the  soil  in  hydrochloric  acid  increases 
very  much  with  the  aridity  of  the  climate.  At  the  same  time  the  average 
coefficients  of  "  microsolubility "  (or  infinitesimal  solubility)  in  water 
also  increase,  so  that  an  arid  climate  appears  to  be  that  which  best  accu- 
mulates and  conserves  the  fertility  of  the  soil.  Under  an  arid  climate, 
the  fertility  of  sandy  soils  is  the  sum  of  three  fertilities  :  chemical,  phy- 
sical, and  biological,  added  to  by  the  good  aeration. 

In  the  "  appulo-lucana  "  zone  of  plains  the  rocks  that  have  given 
rise  to  the  agricultural  soils  are  :  — 1)  the  subappenine  pliocene  clay  ; 
2)  the  water-bearing  yellow  sands  ;  3)  the  volcanic  rocks  of  the  Vulture 
(which  have  furnished  augite,  abundant  in  these  soils)  ;  4)  the  abundant 
compact  secondary  limestones  and  the  pliocene  calcareous  tufas  forming 
the  ranges  of  Gargano  and  Murge. 

In  all  the  calcareous  formations  of  Apulia  (nearly  always  covered 
with  "terra  rossa  "  Tred  soil]),  "  carsic  "  erosion  frequently  occurs,  owing 
to  which  the  rain  water  rapidly  disappears  in  the  sub-soil,  thus  making  it 
difficult  to  make  use  of  the  surface  irrigation  usually  carried  out  on  soils 
with  a  compact  calcareous  sub-soil. 
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The  lateritic  "  terra  rossa  "  occurs  either  as  cement  in  conglomerates 
of  limestone  pebbles,  or  alone  (the  "  matine  "  of  the  Metaponto  region  and 
the  "  bolo  "  of  the  I^ecce  region),  when  it  forms  a  very  degraded  and  steril 
soil,  with  a  good  texture  in  winter,  but  veiy  hard  to    work  in   summer. 

Generally  speaking,  in  Apulian  soils,  rich  materials  (subappennine 
clay,  sand  from  volcanic  eruptions  and  particular^  silicated  sands)  predo- 
minate over  poor  materials  (silicious  sands  and  lateritic  "  terra  rossa  "), 
as  is  shown  by  the  analyses  quoted  by  the  author  and  by  the  heavy  crops 
of  cereals  (30  quintals  and  more  to  the  hectare)  that  he  has  observed  in 
several  localities. 

The  arid  soils  of  Southern  Italy  tend  to  give  up  large  quantities  of 
soluble  salts  to  water,  an  aptitude  favoured  by  the  presence  of  lime  ;  bitt 
this  fact  should  not  be  taken  as  indicating  a  relatively  rapid  diminution 
of  the  fertility,  as  the  dissolved  matter  can  be  largely  found  there  still, 
in  the  solutions  circulating  in  the  soil.  On  the  contrary,  what  is  lacking 
in  the  southern  soils  that  have  been  long  cultivated  is  a  reserve  of  humus 
and    rapidly  assimilable  phosphoric   acid. 

The  saline  and  alkaline  soils  are  not  vety  extensive,  but  simply  form 
small  areas  scattered  here  and  there.  What  appears  more  frequent  in 
many  regions,  especially  in  the  lower  Tavoliere,  is  the  richness  of  the 
sub-soil  in  "  macrosoluble  "  salts  (soluble  inappreciable  quantities)  of 
marine  or  continental  origin  ;  but,  in  order  to  prevent  this  subterranean 
salinity  from  harming  the  crops,  even  in  summer,  it  is  sufficient  to  prevent 
the  saline  solution  from  rising  through  capillary  action  by  summer  cul- 
tivation ("  arrusso  ",  etc.). 

Under  arid  climates,  the  porous,  aerated  soils,  permeable  to  rain- 
water down  to  great  depths  (which  allows  of  sowing  "  in  corio  ",  i.  e.,  on 
unwork^d  ground,  very  much  practised  in  Southern  Italy)  is  little  different 
from  the  sub-soil  as  regards  its  mineralogical  and  chemical  nature,  as  in 
the  case  in  humid  climates,  where  the  sub-soil  is  often  more  clayey  than 
the  soil.  On  the  contrary,  instead  of  a  clay  sub-soil  an  impermeable  cal- 
careous crust  (called  "  carapace  "  in  France  and  :<  hardpan  "  in  North 
America)  is  often  formed,  the  presence  ol  which  makes  surface  irrigation 
difficult  or  even  injurious.  In  Apulia,  this  crust  (called  "'  crosta  "  in 
Italian)  is  generally  not  more  than  50  or  60  cm.  in  depth. 

The  geological  structure  of  the  Tavoliere  is  very  simple  :-  -  it  consists 
of  marine  quaternary  deposits  arranged  in  horizontal  layers  ;  under  the 
vegetable  soil  there  is  often  a  crust  first,  covering  about  30  metres  of  a 
complex  including  alternate  layers  of  clay,  sandy  clay,  conglomerates, 
intercalated  between  layers  of  sand  that  is  often  water-bearing  ;  under 
tliis  quaternary  complex  are  blue  and  grey  pliocene  clays,  with  frequent 
intercalations  of  water-bearing  layers. 

The  fanners  of  Capitanata  distinguish  8  types  of  soil  : — 

1)  "  Terre  ischie  "  :  or  calcareous-clay  soils  formed  by  recent 
alluvia,  especially  at  the  expense  of  the  pliocene  marls  ;  subject  to  splitt- 
ing in  summei  ;  producing  hard  wheats  for  which  the  winter  rains  suffice, 
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while  those  of  spring  may,  if  abundant,  cause  it  to  be  laid  and  suffer 
disastrous  attacks  of  rust. 

2)  "  Terre  rosse  "   (red)  :  lying  mostly  on  conglomerates,  poor. 

3)  "  Tcrre  ferrigne  "  :  containing  ferric  laterite  mixed  with  a  lot 
of  fine  silicated  sand  (loam)  and  very  small  quantities  of  clay  and  lime  ; 
easy-working  when  they  are  humid,  but  very  hard  when  dry  ;  fertile  and 
sought  after  for  growing  vines,  tobacco  and  other  potassiferous  plants. 

4)  "  Raditi  "  :  soils  common  in  the  Foggia  region  ;  grey  in  colour 
deep  and  profiting  much  from  the  spring  rains  ;  hardening  greatly  in  sum 
mer,  but  without  cracking  ;  contain  lime  and  often  remains  of  "  hard- 
pan  "  ;  their  tendency  to  form  a  surface  crust,  even  in  winter,  makes  it 
necessary  to  sow  wheat  very  thinly  ;  this  crop  suffers  much  from  frosts, 
but  little  from  rust,  does  not  tiller  much,  ripens  early  and  produces  wheat 
of  the  best  quality. 

5)  "  Terre  crostose  "  :  having  hardpan  at  a  slight  depth  and  some- 
times even  on  the  surface,  they  only  give  a  crop  if  it  rains  in  spring  ;  most 
of  them  are  not  cultivated,  but  used  as  pasture,  with  or  without  shrubs 
or  trees  ;  these  do  very  well  and  might  be  cultivated  ;  irrigation  cannot 
be  carried  out  on  these  soils. 

6)  "  Suglioni "  :  dark-colured,  deep  soils  with  a  good  texture, 
containing  much  fine  sand,  little  organic  matter  and  still  less  lime  ;  are 
amongst  the  most  fertile  soils ;  their  luxuriant  vegetation  hardly  suffers 
at  all  from  frosts  or  rust. 

7)  "  Terre  focalcgne  "  :  dark-coloured,  sandy  soils,  poor  in  lime 
and  organic  matter,  of  finer  texture  and  more  sensitive  to  drought  than 
the  "  suglioni  "  and  fertile  owing  to   their  richness  in  volcanic  products. 

8)  "  Areniti  "  :  soils  common  o  the  coast  ,  formed  by  silicious  ma- 
rine sands  containing  10-20  %  of  lime  and  generally  less  than  1  %  of  so- 
luble salts,  amongst  which  sodium  chloride  predominates;  very  "  greedy  ' 
for  organic  matter  ;  excellent  tubers,  roots  and  vegetables,  which  grow 
to  huge  sizes  in  them,  on  the  contrary  to  what  is  generally  observed  in 
dry  sandy  soils. 

III.  —  Biological  characteristics  of  Italian  dry-farming.  — 
In  elaborating  their  dry  matter,  plants  are  obliged  to  consume  much  more 
water  in  arid  climates  than  in  humid  ones  (in  the  U.  S.  A.,  it  is  reckoned 
than  750  kg.  of  water  is  transpired  per  kg.  of  dry  matter  in  the  first  case, 
against  400  kg.  in  the  second.)  But,  very  fortunately,  arid  soils  have  cer- 
tain factors  that  tend  to  limit  this  consumption  of  water  :  thus,  it  dimi- 
nishes greatly  with  the  concentration  of  the  salt  solutions  circulating  in 
the  soil,  and  also  with  the  presence  of  lime  in  it,  which  shows  how  important 
liming  and  other  improvements  using  lime  are  for  and  soils. 

In  addition,  the  plants  themselves  help  to  decrease  transpiration  by 
taking  on  a  xerophytic  (adapted  to  dry  conditions)  and  halophytic  (adapted 
to  salinity)  habit  of  growth,  owing  to  which  their  size  is  diminished  toward 
a  sub-divarf  condition.  This  is  why,  in  vSicily  and  Sardinia,  the  native  va- 
rieties of  wheat  are  shorter  than  the  native  varieties  of  continental  Southern 
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Italy,  and  why  their  ripe  ears  are  abundantly  furnished  with  a  red  or  even- 
black  pigment  (as  with  the  Sicilian  variety  known  as  ''  scorzonera  "). 

Arborescent  crops  predominate  in  Italian  dry-farming  and  give  it  its 
characteristic  aspect,  the  crops  being  chiefly  vines  and  olives,  which  are 
most  suited  to  the  special  conditions,  followed  by  almonds  and  figs.  In 
fact,  the  vine  tolerates  2  %  of  salinity  in  the  soil,  the  olive  1.8  %,  the  al- 
mond and  fig  1.2  %,  whilst  the  mulberry  does  not  tolerate  more  than 
0.2  %  ;  in  the  southern  coastal  zones,  the  salinity  may  reach  1  %. 

In  these  arid  soils  of  the  south,  the  vine  does  best  ;  thanks  to  the  ae- 
ration and  lack  of  humus  its  tissues  lignifly  rapidly,  while  its  roots  suberise 
easily,  so  that  it  can  resist  phylloxera,  especially  when  the  lack  of  lime 
leaves  the  acidity  of  its  root  sap  unchanged  ;  amongst  the  most  resistant 
varieties  is  that  known  as  "  turchesca"  (most  liked  and  grown,  in  Apulia, 
for  table  grapes),   followed  by   "  prunesta  "   and  "  somarello  ". 

The  mulberry,  however,  is  unsuited  to  arid  soils,  because  it  has  to 
produce  leaves,  not  fruit,  and  is  still  less  suited  to  saline  soils  (see  above). 
Xeither  are  the  Pomaceae  successful  ;  their  fruit,  though  very  scented,  is 
often  leathery. 

Amongst  forage  plants,  the  leguminosae  are  most  suited  to  arid  soils, 
both  on  account  of  their  deep  tap-root,  their  capacity  for  assimilating 
atmospheric  nitrogen  and  by  the  high  acidity  of  their  root  sap,  owing 
to  which  they  can  enrich  the  ascending  sap  more  than  other  plants.  In 
fact,  the  number  of  w'ild  species  of  Iyeguminosae  in  Italy  increases  from  the 
north  to  the  south.  In  the  south  the  most  important  are  : —  the  lucernes, 
which  do  well  in  soils  poor  in  clay  and  lime,  especially  Medicago  faJcata 
(with  yellow  flowers)  and  M.  varia  (with  flowers  varying  from  yellow  to 
blue)  —  "  sulla  "  {Hedysarum  coronarium) ,  which  likes  clay  or  marl 
soils  in  a  maritime  climate,  owing  to  which  it  is  not  present  on  the  Tavoliere 
with  its  continental  climate,  being  replaced  by  Hedysarum  spinosisstmion 
(«  sulla  caprina"  or  "  sevo  pecorino  ").  A  defect  of  sulla  hay  is  its  coar- 
seness ;  to  decrease  it,  two  cuts  should  be  taken,  one  in  winter,  which  is 
given  green  or  as  silage  to  stalled  cattle,  and  one  in  May,  which  gives  a 
tender  hay  of  better  feeding  value  than  clover  ;  by  this  means,  the  crop 
is  increased  by  25  %.  Another  leguminous  plant  of  importance  in  the 
south  is  beans  for  seed,  but  it  is  being  less  and  less  grown,  and  the  author 
says  that  it  would  be  better  to  replace  it  by  forage  leguminosae.  From 
experiments  made  in  a  demonstration  field  near  the  Vulture,  the  author 
lias  concluded  that  :— -  1)  a  leguminous  meadow  suffers  less  from  drought 
than  leguminosae  grown  for  seed  ;  2)  in  very  d^y  years,  chemical  manures 
are  harmful  directly  to  leguminosae  grown  for  seed  and  indirectly  to  the 
wheal  following  after  ;  3)  in  a  dry  year,  exuberant  vegetation  in  winter 
and  spring  is  very  injurious  to  the  production  of  seed. 

As  regards  cereals,  the  hardness  of  the  grain  increases  from  north  to 
south,  from  the  sea  to  the  continent  ;  it  generally  depends  on  a  higher  con- 
tent of  organic  nitrogen  and  of  gluten,  which  in  turn  depends  on  a  greater 
supply  of  heat  and  light.  Prof.  CMglioli  is,  therefore,  right  in  the  opinion 
In-  lias  long  held  that  the  arid  South  furnishes  the  besl  seed  grain  in  Italy. 
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561  -  The  Hygroscopicity  and  Hydrological  Importance  of  Moss.  —  Picaou,  I,.,  in 

Lc  Stazioni  sperimentali  a%ratie  italiane,  Vol.  1,1,  Pt.  7-8,  pp.  sia-^is.     M  d-.-m,  iqix 

It  has  been  observed  that  the  mossy  covering  of  wooded  land,  besides 
fertilising  the  soil  slightly,  also  protects  it  from  sudden  changes  of  tem- 
perature, decreases  evaporation  and,  acting  like  a  sponge,  holds  a  large 
amount  of  water,  thus  preventing  the  surface  layer  from  being  washed 
away,  especially  on  rocky  slopes. 

As  direct  experiments  on  this  subject  were  lacking  in  Italy,  the  author 
has  made  some,  determining  the  capacity  for  soaking  up  water  of  thick 
carpets  of  moss  in  the  natural  state.  As  soon  as  gathered,  the  tufts 
of  moss  were  soaked  in  a  bath  of  water  for  half  an  hour,  then  left  to  drain 
for  another  half  hour  until  they  parted  with  no  more  water,  then  weighed ; 
they  were  next  dried  in  the  sun  in  a  well-ventilated  place  until  the  volume 
of  water  was  reduced  to  12-15  %,  then  weighed  again.  The  results,  given 
in  the  appended  table,  show  that  a  square  kilometre  of  steeply  sloping 
land  covered  with  moss,  holds  and  conserves  for  the  woods,  streams  and 
the  atmosphere,  from  1  000  to  3  000  cubic  metres  of  water  which  would 
otherwise  drain  into  the  valley  to  swell  the  torrents  and  rivers  at  times 
of  high  water. 


Species 


Weight,  in  gm.  of  1  sq.  metre 
of  moss 


drained  in  the 
air 


soaked 
with  water 


AnUtrichia  curtipendula 
Dicranum  scoparium  .  . 
Homalothecium  sericeum 
Hylocomium  sptendens  . 

H.  triquetrum 

Hypnum  molluscum  .  . 
Isothecium  myurum  .  . 
Leucodon  sciuroides  .  . 
Mnium  undulatum.  .  . 
Thuidium  tamariscinum 


351 

247 
117 
437 
757 
392 
358 
123 
678 
283 


229 
107 
167 

770 

567 
152 
007 
981 
562 
482 


Quantity 
(in  gm.  or  cm.) 

of 

water  retained 

by  1  sq.  m. 

of  moss 


Number  of 

times  the  moss 

has 

retained  its 

own  weight 

in  water 


1878 
I  860 

1  056 

2  333 
2  8lO 
2  760 
2  649 

■  858 
2884 
2  199 


5-85 
7-53 
8.97 
5-33 
3-7i 
7.04 

7-39 
6.97 

4-25 

7-77 


562  -  Soil  Acidity  as  Affected  by  Moisture  Conditions  of  the  Soil.  —  Conner,  s.  d .,  in 
the  Journal  of  Agricultural  Research,  Vol.  XV,  No.  6,  pp.  321-329  +  Bib.iography  of 
7  Publications.    Washington,   November   11,    1918. 

It  has  previously  been  shown  that  drained  soil  is  less  acid  than  un- 
drained  soil.  To  throw  more  light  on  this  subject  the  author  studied  five 
typical  Indiana  soils  under  controlled  moisture  conditions.  The  soils 
studied  were  :  —  1)  a  yellow  silty  clay  ;  2)  a  whitish  silt  loam  ;  3)  a  brown 
silt  loam;  4)  a  black  peaty  sand  ;  5)  a  dark  brown  peat.  The  experiments 
lasted  one  year  and  were  made  with  pots.  At  the  end  the  acidity  was  found 
to  vary  with  the  different  moisture  contents.  Soils  rich  in  organic  matter 
were  most  acid  when  completely  saturated,  whereas  soils  poor  in  organic 
matter  were  most  acid  when  half  saturated.     Potassium  nitrate  extracts 
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of  fully  saturated  soils  contained  more  iron  in  the  ferrous  forms  than  less 
saturated  soils. 

Fully  saturated  mineral  soils  had  a  higher  content  in  soluble  manganese 
but  a  lower  content  in  soluble  aluminium  than  other  soils. 

The  measurable  acidity  of  acid  soils  depends  largely  on  the  different 
conditions  of  moisture  and  aeration.  The  variations  are  due  to  chemical 
rather  than  physical  changes  in  the  soil. 

The  acidity  of  damp  soils  is  due  to  leaching  of  the  strong  bases,  remo- 
val of  the  bases  in  crops,  the  decay  of  carbonaceous  and  nitrogenous  substan- 
ces, and  the  hydroysis  of  the  mineral  compounds  and  organic  matter. 

563  -  The  Solubility  of  the  Soil  Potash  in  various  Salt  Solutions  —  tretsser,  e.  k 
in  Soil  Science,  Vol.  VI,  No.  3,  pp.  237- 257  4"  Bib  iogmphy  ot  ?y  Pub.ieations.  Bal- 
timore, September  ;  1918. 

Text  books  contain  much  contradictory  and  unreliable  informatior 
011  the  power  of  sodium,  calcium,  and  magnesium  to  replace -potassium  in 
soil  and  to  make  it  available  for  plants  (1).  The  author  made  a. series  of 
experiments  on  the  liberation  of  potash  from  the  soil  by  salt  solutions  in 
different  types  of  loam,  sandy  loam,  silt  loam  and  humus  loam  soils. 

He  found  that  calcium  sulphate  increases  the  solubility  of  potash  in 
some  soils.  This  action  is  much  more  marked  on  sandy  parts  of  the  soil, 
and  explains  why  only  some  soils  benefit  by  the  application  of  gypsum. 
Bi-calcium  phosphate  and  tri-calcium  phosphate  have  very  little  effect 
on  the  solubility  of  potash  m  soil,  and  mono-calcium  phosphate  seems  even 
to  decrease  this  solubility.  It  would  appear,  therefore,  that  any  effect  super- 
phosphate has  in  making  soluble  the  potash  in  soil  is  due  to  the  calcium 
sulphate  it  contains. 

Carbon  dioxide  and  calcium  carbonate  solutions  increase  the  solubi- 
lity of  potash  in  silt  loam.  Sodium  salts  are  sufficiently  active  to  dissolve 
potash  in  soils,  and  the  action  of  sodium  chloride  increases  with  its  concen- 
tration in  the  soil  solution.  The  fact  that  beets  require  sodium  for  com- 
plete growth  may  explain  the  beneficial  action  of  salt  on  certain  crops. 

564  -  Soil  Factors  Affecting  the  Toxiiity  of  Alkali.  —  Harris,  f.  S.  and  pittman.  d  W .. 
inthi  Journal  of  Agricultural  Re9Mrch,Vo  .  X  '■  .  No,  5,pp   28^  ,'<)  ■{•27'Figs  .  Wi-l.in 
ton,  X'  vember   1,  io,s. 

The  aim  of  the  investigations  described  was  to  determine  as  exactly 
as  possible  the  quantit}'  of  the  various  salts  necessary  to  crops  in  arid  soils. 
Over  12  000  determinations  were  made  of  the  effect  of  alkali  salts  on  the 
germination  and  growth  of  wheat  under  varying  conditions. 

In  sand  cultures  the  size  of  the  particles  does  not  influence  the  toxicity 
of  1  he  alkali.  Loarn  soils  tolerate  alkali  better  than  sand  or  clay.  When  the 
of  the  loam  varies,  moisture  is  an  important  factor  with  regard  to 
the  tolerance  of  alkali  as  is  seen  by  the  behaviour  of  the  plants. 

R  P<  b  .  in').  No.  1 57.  (/•'/.) 
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Organic  matter  increases  the  resistance  of  plants  to  alkalis  when  the 
soil  contains  sufficient  moisture  but  if  the  content  in  organic  matter  is 
high  and  the  moisture  supply  low,  the  power  of  resistance  decreases.  In 
general  the  resistance  to  alkalinity  increases  with  the  moisture  content  up 
to  the  maximum  for  a  good  crop. 

The  toxicity  of  sodium  chloride  and  sulphate  seems  to  depend  to  a  certain 
extent  on  the  relation  between  the  salt  concentration  and  the  percentage  of 
moisture,  but  the  toxicity  of  sodium  carbonate  is  largely  influenced  by  the 
presence  of  organic  matter  which  removes  large  quantities  of  sodium  car- 
bonate from  the  soil  solution. 

Conclusions.  —  i)  L,oam  soils  and  soils  with  a  high  water-holding  ca- 
pacity may  be  successfully  cultivated  even  though  their  alkali  content  is  in 
excess  of  that  of  other  soils. 

2)  Soils  in  which  alkali  decreases  the  yields  should  be    kept  as  moist 
as  is  compatible  with  good  plant  growth. 

3)  Manure,  or  other  organic  matter,  may  prove  beneficial  to  alkaline 
soils,  especially  those  rich  in  carbonates. 

565  -  Reaction  of  Hawaiian  Soils  with  Calcium  Bicarbonate  Solutions,  its  Relation 
to  the  Determination  of  Lime  Requirements  of  Soils,  and  a  Rapid  Approximate 
Method  for  the  Determination  of  Lime  Requirements  of  Soils.  —  Johnson,  m  o., 
in  the  Journal  of  Industrial  and  Enpneerinq  Chemistry,  Vol.  X,  No.  1,  pp.  31-33  + 
1   Fig.  Baston,  Pa.,  Jamifrv,   jqt8. 

The  importance  of  liming  for  maintaining  the  fertility  of  the  soil  is  so 
generally  recognised  that  many  methods  for  determining  the  lime  require- 
ment of  the  soil  are  in  existence.  Most  of  these  methods  are,  however,  based 
on  reactions  which  do  not  correspond  to  conditions  in  the  field.  When  lime 
is  applied  to  the  soil  in  the  anhydrous  (CaO),  hydratous  (CaO2  H2),  or  carbo- 
nate (CaCO3)  form,  the  principal  reaction  of  the  fertilised  soil  appears  to 
be  with  a  calcium  bi-  carbonate  solution.  The  absorption  of  calcium  bi-  car- 
bonate solutions  by  soil  increases  with  the  duration  of  contact  and  tends  to 
a  state  of  equilibrium.  In  proportion  as  the  concentration  of  the  calcium 
bi-carbonate  solution  decreases,  however,  the  total  absorption  decreases, 
whereas  an  increase  in  the  absorption  percentage  of  the  calcium  bi-carbo- 
nate would  show  that,  at  a  given  concentration,  absorption  would  be  com- 
plete as  a  result  of  prolonged  contact  with  the  soil.  The  total  quantity  of 
calcium  carbonate,  expressed  in  percentage  of  the  weight  of  the  soil,  in  a 
solution  whose  degree  of  concentration  marks  the  point  of  complete  absor- 
ption by  a  given  soil,  'represents  for  this  soil  a  definite  absotbant  power 
which  the  author  calls  the  "  absorption  minimum  ". 

The  author  proposes  the  following  method  for  determining  the  lime 
requirement  of  the  soils  in  Hawai.  —  200  cc.  of  an  N/IOO  solution  of  calcium 
bi-carbonate  are  poured  into  a  500  cc.  Brlenmeyer  flask  and  10  gm.  of  the 
soil  to  be  examined  added.  The  flask  is  well  shaken  for  10  seconds  and  the 
contents  poured  on  to  a  filter,  100  cc.  of  the  filtrate  are  then  titrated  will 
N/IO  nitric  acid  using  methyl  orange  an  an  indicator.  The  difference  be- 
tween the  titration  of  100  cc.  of  filtrate  and  an  equal  volume  of  the  original 
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solution  is  proportionate  to  the  calcium  carbonate  required  by  the  soil. 
By  multiplying  this  amount  by  10  the  number  of  tons  of  calcium  carbonate 
required  by  2  ooo  ooo  lb.  or  i  acre  of  soil  is  obtained.  A  difference  of  o.i  cc. 
of  N/io  nitric  acid  in  the  titration  is  equal  to  an  absorption  of  o.oi  %  of  cal- 
cium carbonate  by  10  gm.  of  soil. 

566  -  An  Accurate  Lo3s-:m- Ignition  Method  for  the  Determination  of  Organic  Matter 
in  Soils.  —  Rather,  J.  V..  in  Ihc  Journal  01  4 gr (cultural  and  Engineering  Chemistry, 
Vb     X.  No.  6,  pp.  439-442  +  1  Tab  e    +    3    Figs.   Easton,  Pa.,  June,  1918. 

The  inexactitude  of  the  results  obtained  with  the  usual  method  of  igni- 
tion used  to  estimate  the  organic  matter  of  soils  is  due  to  the  presence  of 
hydrated,  carbonated  and  unoxidised,  minerals.  To  eliminate  this  source 
of  error  the  author  proposes  to  digest  first  the  samples  of  soil  in  the  warm  in 
a  mixture  of  dilute  hydrochloric  and  hydrofluoric  acids  which  only  dis- 
solves a  minimum  amount  of  organic  matter.  The  soil  is  then  ignited.  This 
method  gives  more  exact  results  than  the  usual  simple  method  of  burning 
and  even  than  the  determination  of  the  organic  carbon  by  the  difference 
between  the  total  carbon  and  inorganic  carbon. 

567  -  Determining  the  Absolute  Salt  Content  Of  Sails  by   Means   of  the  Freezing- 
Paint  Method.  —  Bouyoucos,  G.  f.  and  MacCool,  M.  M  ,  in  the  Jourti  icultura 
Research,  Vol.  XV,  No.  6,  pp.  331  -  336.  W  «;h;ngton,  Nov<mb>  r  11,  1918. 

The  determination  of  the  concentration  of  a  soil  solution  by  measur- 
ing the  freezing  point  directly  in  the  soil  mass  (1)  is  an  excellent  method  of 
determining  the  absolute  salt  content  of  soils.  It  was  found  that,  with 
a  relatively  high  moisture  content,  the  effect  of  unfree  water  on  the  salt 
concentration  of  the  soil  is  negligible  in  practice.  The  following  method  is, 
therefore,  proposed  for  a  comparative  study  of  the  absolute  salt  content  of 
different  kinds  of  soil : —  15  gm.  of  air-dried  soil  are  put  into  afreezing  tube 
containing  10  cc.  of  distilled  water,  and  the  freezing  point  determined  by 
the  usual  method.  By  the  freezing  point  depression  it  is  easy  to  calculate 
the  salt  content  of  soil  in  parts  per  million  (2).  When  the  soils  are  light,  it  is 
best  to  use  20  gm.  per  10  cc.  of'water,  and,  when  they  are  alkaline,  1  gm. 
per  5  cc.  of  water. 

Previously  it  was  only  possible  to  determine  the  concentration  of  soil 
solutions  under  varying  moisture  conditions  ;  by  this  modified  method  the 
absolute  salt  content  of  different  soils  may  be  determined  'and  these  salt 
contents  accurately  compared. 

568  -  On  a  Very  Delicate  Reaction  of  Copper.  Applicable  to  the  Analysis  of  Ash  and 

Arable  Soils.    -  MAmn'NNE,  l.  .an  !  Demoussy.  !•'..  i     the  ('  mptes  k'    '  '  ."  I.  ' 

/  .  Sci  -      .  Vol    [68,  X  >.   to,  pp.    i   Paris,  March  1  o,  roif) 

A.rsufficiently  concentrated  solution  of  ash  in  hydrochloric  acid,  freed 
from    iron     and    manganese,    and     treated    with    potassium   ferrocyanide, 

(i)  nouYOT-cns  1  ml  MacCool  method  ;  See  A'.  Feb.,  1 91 9,  No.  154  §  III.  (E>(). 

(2)  A  depression  of  0.0      ■  in     lered  equal  1 mil'ionths    S  <    1  tornrotrcos,  G.  Y. 

Further  Studies  on  th    F.-e  zingPjinl  [fOWeringof  soils, in  Michi  m    [gricnltural  Experiment 
m  Vecknital  Bulletin  No.  31,  [910,  ( Ed  ) 
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usually  turns  a  yellowish  pink,  showing  that  copper  is  present.  But  this 
coloration  is  usually  not  stable  ;  it  becomes  attenuated,  leaves  the  so- 
lution turbid  and  finishes  as  a  blackish  precipitate  with  a  bluish  tinge. 
The  authors  investigated  the  cause  of  this  anomaly  and  found  that  it  is 
due  to  the  presence  of  zinc,  which  generally  occurs  with  copper  in  plant 
organs.  The  precipitate  only  forms  when  the  solution  contains  both  the 
metals  (which  proves  that  the  reaction  of  which  it  is  the  result  can  only 
take  place  between  "  sols  "  and  not  between  "  gels  ").  The  blue  colo- 
ration attains  its  maximum  density  when  four  or  5  times  more  zinc 
is  present  than  copper.  It  is  the  most  delicate  of  all  the  inorganic  reac- 
tions that  can  show  the  presence  of  very  small  quantities  of  copper  : — 
the  blue  tint  of  the  precipitate  is  still  perceptible  in  a  solution  containing 
only  1  to  1.5  mgm.  of  copper  per  litre,  but  the  zinc  and  copper  must 
be  present  in  suitable  proportions  and  the  solution  must  be  quite  free  from 
nitric  acid  and  iron.  Below  is  given  the  authors'  description  of  their 
method,  which  has  the  advantage  of  being  quicker  than  the  classic  pro- 
cedures and,  moreover,  requires  only  very  small  amounts  of  material : — 

The  ash  (from  50  to  200  mgm.),  calcined  in  a  quartz  crucible  in  the 
presence  of  a  few  drops  of  nitric  acid  and  a  slight  excess  of  sulphuric  acid 
(to  render  most  of  the  calcium  insoluble),  is  treated  with  1.5  cc.  of  5  % 
sulphuric  acid  and  boiled  for  20  minutes.  The  liquid,  together  with  the 
water  used  to  wash  out  the  crucible,  is  placed  in  a  tube,  centrifugated  and 
then  electrolysed.  After  12  hours,  the  cathode  is  washed  with  a  few 
drops  of  warm  nitric  acid  and  a  little  water,  then  evaporated  and  calcined  ; 
a  few  drops  of  hydrochloric  acid  are  added  and  the  solution  is  washed 
into  a  tube  (2  cc.  of  liquid)  ;  2  drops  of  1.104  %  zinc  sulphate  solution  and 
1  drop  of  10  %  potassium  ferrocyanide  solution  are  added.  The  colour 
of  the  precipitate  can  easily  be  compared  with  that  of  types  with  a 
known  copper  content ;  so  that  the  weight  of  copper  in  the  solution  can 
be  ascertained  approximately. 

With  this  method  the  authors  found  quantities  of  copper  ranging 
between  3  and  5  mgm.  per  kg,  in  a  number  of  seeds  (wheat,  maize,  peas, 
French  beans,  castor-oil,  etc.).  By  means  of  this  method  the  copper  in 
arable  land  can  be  detected  and  ascertained  approximately ;  for  the 
reaction  only  5  gm.  of  matter  are  required. 

569  -  Resul  s  of  Manurial  Exp  riments  on  a  Peat  Soil  in  Holland  —  muldep, 

A.  G.,  M  iter,  C.  and  HrDiG,  T.,i  n  the  Verslag  n  vm  Lauibouwkundige  Onderzoer 
kingen  der  Rykilandbouwproe1stations,  Nc.  22,  pp.  177-170  +  4  Figs.  +  25  Tables. 
The  Hague,  10 1*. 

Results  of  35  years  of  manurial  experiments  with  chemical  manures 
on  a  peat  soil  that  had  been  cultivated  for  a  long  time,  and  which  had 
been  given  farmyard  manure  in  the  last  few  years  before  the  experi- 
ments were  started.  The  experiments  had  the  object  of  ascertaining 
whether  the  substitution  for  farmyard  manure  of  chemical  manures  (ni- 
trogen, phosphoric  acid,  potash  and  lime)  would  maintain  the  fertility  of 
the  soil.  The  crops  grown  were  potatoes  (several  varieties),  rye  and  oats. 
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The  authors  found  that,  in  this  peat  soil  rich  in  humus,  the  exclusive 
use  of  chemical  fertilisers  maintained  the  fertility  at  the  same  level  during 
the  35  years  of  the  experiments,  provided  that  the  ratio  bases  :  acids  was 
always  well  balanced.  Farmyard  manure  applied  alone,  or  together 
with  chemical  fertilisers,  or  alternately  to  them,  did  not  show  any  superior 
fertilising  value  to  that  of  chemical  fertilisers  used    alone. 

The  potato,  which  is  especially  exigent  as  regards  potash,  requires 
little  nitrogen  and  still  less  phosphatic  manure.  Rye  has  the  same  requi- 
rements ;  oats,  on  the  contrary,  have  special  need  for  nitrogen,  are  less 
exigent  for  potash  and  still  less  for  phosphoric  acid.  In  any  case  no 
single  one  of  the  three  chief  fertilising  elements  (nitrogen,  potash,  and 
phosphoric  acid)  can  be  excluded  from  the  fertiliser  applied  to  this  peat 
soil  without  reducing  the  crop  yield. 

Some  special  observations  are  also  given,  Farmyard  manure  gave 
good  results  with  potatoes  (first  year  of  cultivation) ,  but  the  following  crop 
(rye  or  oats)  was  not  successful. 

The  best  results  were  obtained  with  a  complete  fertiliser  mixture 
containing  nitrogen  in  the  form  of  nitrate  of  soda.  A  fertiliser  mixture 
without  potash  gave  poor  results  : —  the  epigeal  part  of  the  potato  was 
undersized  and  had  a  characteristic  brownish  colour  ;  with  oats  and  rye, 
the  grain  was  too  small  and  light,  while  the  straw  was  very- brittle.  A 
fertiliser  dressing  excluding  nitrogen  gave  the  same  poor  results,  but  the 
lack  was  less  pronounced  when  phosphoric  acid  was  excluded  from  the 
mixture.  When  the  various  chemical  fertilisers  were  applied  separately, 
the  results  were  hardly  any  better,  except  that  the  crop  obtained  with 
potash  alone,  though  lacking  as  regards  quantity,  was  sometimes  satis- 
factory as  regards  quality.  In  conclusion,  in  a  complete  mixture  of  fer- 
tilisers, nitrate  of  soda  proved  to  be  'much  better  than  sulphate  of  am- 
monia. 

570  -  The  Fertilising  Value  of  Activated  Sludge.  —  nasmith.  g.  g.  and  Mac  Kay,  •",.  p., 
in  The  Journal  of  Industrial  and  Engineering  Chemittrv,  Vol.  X,  No.  5.  pp.  339  $44  + 
7  Pigs.     East'TO,  Pa.,  May,  iqiS. 

The  most  important  problem  to  be  solved  with  regard  to  the  disposal 
of  sewage  is  that  of  the  economic  concentration  of  mud.  The  discovery 
of  the  so-called  "  activated  mud  "  method  has  necessitated  the  devising 
of  a  method  for  separating  this  new  type  of  residue  from  water,  and  the 
fertilising  value  of  this  residue  makes  the  problem   still    more  pressing. 

By  the  "  activated  mud  "  method,  finely  divided  air  is  blown  into 
the  sewage.  After  a  certain  lapse  of  time  the  mud  which  settles  has 
valuable  properties  when  mixed  with  fresh  sewage  by  means  of  the  same 
aeration  method.  The  organic  matter  is  rapidly  oxidised,  the  intestinal 
bacteria  are  destroyed  and  nitrates  formed. 

The  mud  thus  obtained  contains,  like  other  mud,  95  %  of  water, 
but  the  treatment  of  sewage  water  by  tin1  method  in  question  is  very 
promising  because  the  fertilising  value  of  the  mud  is  very  high  and  the 
benefit  derived  from  it  would  repay  the  expense  of  separating  it  from  the 
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water.  A  large  part  of  the  fertilising  value  of  town  waste  would  thus  be 
preserved  and  would  largely  contribute  to  the  maintenance  of  the  supply 
of  humus  and  nitrates  in  the  soil,  as  well  as  increase  its  fertility  and  pro- 
ductivity. 

The  author  mentions  comparative  experiments  made  by  him  on  dif- 
ferent vegetables  with  activated  mud  and  ordinary  manure,  mud  from 
an  old  deposit,  humus  from  a  brush  filter,  and  cistern  mud,  all  dried  in 
the  air  and  used  on  similar  plots.  As  compared  with  manure,  activated 
mud  gave  an  increase  of  yield  of  40  %  with  early  radishes,  103  %  with 
lettuce,  77  %  with  beans,  138  %  with  beets,  316  %  with  late  radishes, 
291  %  with  tomatoes,  and  87.1  to  55.4  %  with  onions,  but  no  increase 
with  carrots.  The  activated  mud  used  in  the  experiments  contained 
2.50  %  of  nitrogen  and  2.46  %  of  phosphoric  acid.  That  used  by  Bartow 
and  Hatfield  contained  6.3  %  of  total  nitrogen  and  2.69  %  of  phos- 
phoric acid  (1). 

571  -  Investigations  into  the  Utilisation  of  Raw  Mineral  Phosphates,  in  the  United 

States.  —  I.  WaGSAM.aN,  W.,  and  WAGNER  R.  C,  The  Agricultural  Availability  of  RriW 
Ground  Phosphate  Rock,  in  The  Journal  of  Industrial  and  Engineering  Chemistiy,  Vol.  X, 
No.  6,  pp.  442-444.  Eastern,  Pa.,  1918.  —  II.  Idem,  The  Use  of  Mine  Run  Phosphates 
in  the  Mmufactuve  of  Solub'e  Phosphoric  Acid.  Ibid.,  Vol.  X,  No.  5,  pp.  353-355-  Eastern, 
1018. 

I.  —  The  availability  of  raw  ground  phosphate  rock.  —  The 
authors  summarise  the  results  of  all  the  investigations  into  this  subject 
made  by  the  agricultural  stations  of  the  United  States  in  the  laboratory, 
greenhouse  (23  experiments),  and  in  the  field  (232  experiments.).  They 
come  to  the  follownns:  conclusions  : — 

Taking  into  consideration  only  experiments  which  lasted  at  least 
five  years,  it  is  seen  that  the  application  of  medium  or  large  quantities 
of  raw  rock  phosphate  caused,  in  most  of  the  soils  tested,  an  increased 
yield  in  many  crops  during  the  first  year.  To  be  efficacious  as  a  fertiliser 
rock  phosphate  must  be  spread  evenly  over  the  ground  as  a  fine  powder. 
The  presence  of  decomposing  organic  matter  increases  the  efficacy,  pro- 
bably because  of  the  greater  bacterial  activity  produced  and  the  higher 
percentage  of  carbon  dioxide  given  off.  Fineness  of  the  powder  and  the 
presence  of  organic  matter  together  prolong  the  efficacy  of  raw  phosphate 
rock  for  another  year,  or  even  more.  On  the  other  hand,  as  the  action 
of  superphosphate  is  more  rapid  than  that  of  bone  powder,  basic  slag 
and  mineral  phosphates,  it  is  probably  preferable  to  any  other  phosphatic 
fertiliser  when  the  aim  is  to  obtain  rapid  growth  of  the  plants  cultivated. 

To  obtain  the  best  results  with  powdered  rock  phosphates  they  must 
be  applied  in  larger  quantities  than  superphosphate.  Whether  it  be  best 
to  apply  rock  phosphates  in  a  soluble  or  insoluble  form  to  produce  the  most 
economical  increase  in  yield  depends  on  the  nature  of  the  soil,  the  cultural 
method,   the  price  of  the   phosphates,-  the    duration  of    the  vegetative 


fi)  The  JodmtJ  of  Industrial  and  En  \ineerin*  Chemistry,  Vol.  VIII,  pp.  i  ;  20,  19:  ''>.  [Ed.) 
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period,  and  other  local  factors.  It  is  a  question  which,  to  a  certain  extent, 
must  be  solved  by  each  farmer  individually. 

II.  —  The  use  of  mine  run  phosphates  in  the  manufacture  of 
soluble  phosphoric  acid.  —  Rock  phosphate  direct  from  the  mine  may  be 
suitably  treated  in  the  electric  oven  without  sifting  or  previous  washing, 
thus  avoiding  the  loss  of  low-grade  waste.  Experiments  made  with  a 
load  of  500  lb.  of  mixed  raw  rock  phosphate,  coke,  and  sand  (in  the  ab- 
sence of  silica),  smelted  in  the  electric  oven  for  3  hours,  gave  a  yield  of 
phosphoric  acid  corresponding  to  98  %  of  the  total  phosphorus  and  cost- 
ing much  less  than  if  high-grade  phosphates  had  been  used. 

If  phosphoric  acid  thus  obtained  be  used  to  transform  rock  phosphate 
into  so  called  "  double  "  superphosphate,  the  cost  of  production  will  com- 
pare favourably  with  that  of  producing  ordinary  superphosphates  with 
sulphuric  acid  when  there  is  a  shortage  of  this  acid. 


572  -  The  Fertilising  Value  of  Vivianite  and  "Vesta  Phosphate";  Researches  in  Bel- 
gium.—  Grafhav,  J.  and  Courtoy,  M.  F.,in  ;hc  Annate'  de  Gembloux,  Year  XXV, 
Sc.  1,  pp.  19-27  +  3  Tab'es.     Brussels,  January  airl  February,  in 

Owing  to  the  lack  of  fertilising  material  during  the  war,  new  or  little 
known  products  have  been  sought  for  in  order  to  supplement,  to  a  certain 
degree,  the  fertilisers  that  were  previously  used.  The  following  new- 
products  have  been  put  on  the  market : — 

1)  Vivianite,  hydrated  phosphorate  of  iron,  found  mostly  in  the 
deposits  of  limonite  in  the  marshy  soils  of  the  Campine  district  of  Belgium. 

2)  "  Vesta  phosphate  ",  obtained  by  calcining  a  mixture  of  cre- 
taceous phosphate  and  phonolite  at  high  temperatures.  Owing  to  the 
difficulty  of  obtaining  phosphatic  manures,  these  substances  became  of 
interest,  but  nothing  certain  was  known  as  to  their  value  as  fertilisers. 
Previous  experiments  (Bottcher,  Petermann)  have  shown  that  the  pro- 
bable fertilising  value  of  vivianite  should  be  included  between  22  and 
more  than  100  %  of  that  of  superphosphate.  New  experiments  were 
required  to  furnish  a  more  certain  idea  of  its  value. 

The  authors  tested  the  two  manures  with  maize  and  forage  cabbage, 
grown  in  3  series  of  pots  receiving  "  Vesta  phosphate  ",  vivianite,  and  su- 
perphosphate  respectively    and,    as   complementary    fertilisers:—    1)    ni- 

■cn  as  sulphate  of  ammonia  ;  2)  potash  as  the  sulphate  ;  3)  calcium  car- 
bonate.    From  the  weights  of  the  air  dried  crops  it  was  concluded  that:  — 

1)  'Vesta  phosphate"  is  remarkably  efficacious,  even  more  so 
than  superphosphate;  taking  the  average  yield  obtained  with  superphos- 
phate as  coo,  thai  obtained  with  "  Vesta  phosphate  "  was  r.20  E09-123-107 ; 

2)  crude  vivianite  has  only  shown  a  relatively  weak  Fertilising 
value,  the  increases  in  yield  obtained  only  being  \2  and  30  compared 
with  the  iven  by  superphosphate  (100)  ;  desiccation  at  no0  C. 
decreases  its  fertilising  value  '-till  more,  for  the  comparative  increases  in 
j  ield  obtained  in  this  case  fell  in  30  and  3  \. 
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573  -  Condition  of  Fertiliser  Potash  Residues  in  Silty  Loam  Soil  in  Pennsylvania 

U,  S.  A.  —  Frevk,  W.  and  ERB,  E.  $.,  in  the.  Journal  of  Agricultural  Research  Vol.  XV, 
No.  2.  pp.  59-81  +  Bibliography  of  9  Publications  Washington,  October  14,  1918. 

Many  facts  seem  to  show  that  crops  never  utilise  all  and.  often  not  half 
of  the  potassium  contained  in  the  ordinary  potassic  fertilisers  It  is,  there- 
fore, important  to  know  the  agricultural  value  of  the  residual  potassium 
left  in  soils  by  these  fertilisers.  To  solve  this  problem  the  authors  studied 
a  silty  loam  soil  part  of  which  had  received  applications  of  100  lb.  of  muriate 
of  potash  every  two  years  for  36  years,  and  part  no  potassium  fertiliser. 
The  plots  had  been  cultivated  in  the  same  way  and  had  been  planted  to  the 
same  rotation  of  maize,  oats,  spring  wheat,  and  a  mixture  of  timothy  and 
clover. 

In  each  plot  the  state  of  the  potassium  was  determined  by  extraction 
with  concentrated  hydrochloric  acid,  N/5  hydrochloric  acid,  distilled  water, 
carbonated  water,  and  ammonium  chloride  solution,  and  by  estimating  the 
potassium  dissolved  in  the  form  of  platini-chloride.  The  fine,  air-dried 
soil  of  the  unfertilised  plot  contained  3.821  %  of  the  total  potassium. 

Results.  —  In  the  first  extraction  more  potassium  was  dissolved  from 
the  fertilised  than  from  the  unfertilised  'soil.  The  difference,  relatively 
slight  with  concentrated  hydrochloric  acid,  was  more  marked  with  weak 
solvents,  which  extracted  twice  as  much  potassium  from  the  fertilised  as 
from  the  unfertilised  soils.  Of  the  weak  solvents,  N/5  hydrochloric  acid 
dissolved  most  potash. 

Much  less  potash  was  dissolved  by  a  second  extraction  with  weak 
solvents  than  by  the  first,  and  the  quantities  were  practically  the  same  for 
the  fertilised  as  for  the  unfertilised  soil. 

The  clay  and  non-clay  of  each  soil  were  analysed  separately.  The  clay 
contained  much  less  potash  than  the  non-clay  but  both  were  richer  in 
potash  in  the  treated  than  in  the  untreated  soil. 

There  was  little  difference  in  the  crops  of  the  fertilised  and  unfertilised 
plots.  This  was  probably  because  the  soil  was  itself  naturally  rich  in  po- 
tash. The  plants  which  received  potassic  fertiliser,  however,  absorbed 
much  more  potash  (up  to  40  %  more)  than  the  unfertilised  plants. 

Conclusion.  —  It  seems  probable  that  much  of  the  potassium  applied 
in  fertilisers  remains  at  the  surface  in  a  highly  available  state,  but  most  re- 
mains in  a  slightly  available  form.     The  losses  by  drainage  are  not  great. 

574  -  Comparative  Trials  of  Nitrogenous  Manures  in  France.  —  bachelier,  in  the 

Comttes  Rendu*  dc  V Academie  £  Agriculture  de  France,  Vol.  V,  No.  5,  pp.  161  -  i/'-1  + 

1  Tab  e    Paris,  February,  1919. 

M.  Schloesing  recently  studied  the  possibility  of  using  as  nitroge- 
nous manure  large  quantities  of  ammonium  nitrate  made  during  the  war  for 
the  production  of  explosives.  He  took  into  consideration  his  pot  experi- 
ments (1)  with  forage  maize  from  which  he  concluded  that  1  lb.  of  ammonium 
nitrate  had  the  same  effect  on  vegetation  as  1  lb.  of  nitrogen  supplied  by 
ammonium  sulphate.  For  his  tests  he  divided  a  good,  homogeneous  field, 


(1)  See  R.  Aug.,  1918,  No.  817  (Ed.). 


536  MANURES.    AND    MANURING 


free  from  weeds,  into  squares  of  1  are  (119.60  sq.  yds),  separated  from  each 
other  by  a  path  1  metre  (3,28  ft.)  wide.  The  soil  had  never  been  manured  or 
fertilised. 

To  compare  the  effects  of  ammonium  nitrate  with  those  of  sodium  ni- 
trate or  ammonium  sulphate,  used  separarely  or  together,  these  manures 
were  mixed  with  superphosphate  in  quantities  varying  with  the  amount 
of  nitrogen  supplied,  and  spread  on  the  land  on  May  31,  1918.  On  June 
1  beets  were  sown  in  the  plots.  After  the  customary  hoeing  the  plants  were 
harvested  on  December  5.  In  the  table  showing  the  results  a  comparison 
of  the  weights  and  densities  of  the  roots  in  the  plots  with  the  nitrogenous 
manures  and  the  control  ones  without,  an  increase  in  favour  of  ammonium 
sulphate  is  found.  If,  however,  the  yields  obtained  with  sodium  nitrate 
are  compared  with  those  obtained  with  ammonium  nitrate,  it  is  seen  that, 
in  one  direction,  the  difference  lies  in  small  quantities,  and  in  the  other 
direction  in  large  ones.  These  first  tests,  therefore,  seem  to  confirm  the 
theory  that  the  unit  of  nitrogen  in  ammonium  nitrate  has  the  same  value 
as  in  the  other  salts  hithertu  supplied  commercially.  When  working  in  the 
field  the  small  causes  of  error  due  to  the  nature  of  the  soil,  which,  in  spite 
of  its  homogeneousness,  are  always  liable  to  occur,  must  be  taken  into  con- 
sideration. 

The  author  points  out  that,  in  the  plot  which  had  received  the  largest 
amount  of  sodium  nitrate,  « jaundice » (of  bacterial  origin)  occurred  to  a  very 
serious  extent.  He  connects  this  observation  with  those  frequently  made  by 
him  with  respect  to  the  action  of  sodium  nitrate  on  beets.  In  a  soil  with  a 
clay  or  siliceous  clay  sub-soil,  after  a  period  of  intense  drought  in  August 
and  September,  beets  run  a  grave  risk  of  being  attacked  by  the  so-called 
"  heart  disease  of  beets  ",  studied,  together  with  "  jaundice  "  by  Prilleux 
and  Delacroix,  and  due  to  Phoma  Betae.  The  damage  is  all  the  greater 
the  larger  the  quantity  of  sodium  nitrate  which  has  been  added  as  ferti- 
liser. For  this  reason  the  proportion  of  sodium  nitrate  is  often  reduced  and 
the  quantity  of  ammoniacal  or  organic  nitrogen  increased.  As  ammonium 
nitrate  does  not  produce  this  intense  "  jaundice  "  it  seems  that  its  use  in 
large  quantities  may  be  recommended  wherever  it  is  unwise  to  use  equiva- 
lent quantities  of  sodium  nitrate.  It  may,  therefore,  be  admitted  that 
ammonium  nitrate  is  as  useful  for  agricultural  purposes  as  would  be  ex- 
pected from  its  composition. 

575  -  The  Effects  of  Inoculation,  Fertiliser  Treatment  and  Certain  Minerals  on  the 
Yi3ld,  Composition  and  Nodule  Formation  of  Soybeans.  —  Fellers,  C.  R.,  hi 
Soil  Science.  Vol.  VI,  N.>.  2.  pp,  81-119  -f-  5  Plates  +  Bibiography  of  54  Publlications. 
1;  iltitrn  ire,  August,   i<)i8. 

Inoculation  lias  often  been  shown  to  produce  good  results  on  the  yii  Id 
of  soybeans  and  their  protein  content,  but  little  or  nothing  is  known  of  its 
cl  on  the  oil  content  of  the  seed.  The  author  made  experiments  on  this 
subject  with  pot  cultures  both  in  the  greenhouse  and  in  the  held,  using  the 
Eyebrow  variety  of  soybean.  The  results  obtained  showed  that  inoculating 
the  seed  before  sowing,  or  the  soil  in  which  the  seed  are  placed,  with  pure 
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or  commercial  cultures  of  Bacterium  radicicola  or  well-infected  soil,  gave 
a  marked  increase  in  yield.  The  protein  content  increased,  but  the  oil 
content  decreased,  in  direct  proportion  to  the  completeness  of  infection. 
The  average  decrease  in  oil  was  3  %.  The  nodule  bacteria  of  the  soybean 
spread  very  slowly  in  the  soil  unless  transmitted  by  agents  such  as  water, 
wind,  etc. 

In  acid  soils  the  application  of  small  quantities  of  lime  is  very  impor- 
tant for  inoculation  because  it  greatly  stimulates  nodule  formation.  The 
formation  of  protein  and  oil,  however,  is  influenced  in  a  parallel  or  inverse 
ratio,  as  described  above.  Small  applications  of  superphosphate  were  equally 
beneficial  in  increasing  the  oil  content  wheh  added  after  liming.  Potash  was 
less  favourable.  Sodium  citrate  inhibited  nodule  formation  and  consequent 
fixation  of  atmospheric  nitrogen.  Manganese  had  very  little  effect.  Sul- 
phur was  slightly  injurious  when  applied  in  large  quantities.  Gypsum 
up  to  600  lb.  per  acre  had  little  effect,  but  in  larger  quantities  it  increased 
the  oil  content  and  stimulated  nodule  formation.  No  conclusive  results 
were  obtained  with  zinc  sulphate  or  ferric  sulphate. 

576  -  Contribution  to  the  Study  of  the  Flora  and  Fauna  of  Belgian  Congo.  —  Bulletin 

agricole  du  Congo  Beige,  Vol.  IX,  No.  1"-  4,  pp.  253  -  398.  London,  March-December,  1918. 

The  notes  on  the  flora  are  edited  by  M.  P.  MiNYand  Dr.  Vermc-ESEN. 
They  include  a  note  on  the  collection  of  herbal  material,  a  description  of 
some  African  woods,  fibres  of  Maniophyton  and  Cephalonema  polyandrum, 
preparation  of  various  fibres  from  the  da  L,emba  Congo  (Lower  Congo),  an 
interesting  variety  of  Elaeis  ("  Basatoum  "  culled  "  Klude  "  in  the  Came- 
roons,  and  "  Ayara  Bwana  "  in  Nigeria),  a  note  on  the  Triumfetta  (fam. 
Tiliaceae),"  roucou  "or"  Annato  "  (a  dye  extracted  from  the  pulp  surround- 
ing the  seed  of  Bixa  Orellana,  "  baobab  "  (Adansonia  digitata)  bark. 

The  notes  on  the  fauna  are  edited  by  M.  E.  Hagh.  They  include  a 
list  of  the  game  and  wild  animals  of  the  Bianos  table-lands,  distribution  of 
the  fruit-eating  bats  in  Belgian  Congo,  collection  of  birds  from  Belgian  Congo, 
new  fresh  water  fish  found  in  the  Congo  basin,  various  studies  on  Glossina, 
tsetse  flies,  mosquitoes,  wasps,  and  the  parasitic  nematodes  of  Belgian  Congo. 

577  -  On  the  Toxic  Constituents  in  the  Bark  of  Robinia  Pseudo-acacia.  —  tasaki, 

L-  and  Tanaka,  V.,  in  The  Journal  of  the  College  of  Agriculture.  Imperial  University  of 
Tokyo  Vol.  Ill,  No.  5,  pp.  337  -  336  +  4  Tables.  Tokyo,  May,  1918. 
The  authors  isolated  from  the  bark  of  Rohiuia  Pseudo-acacia  a  new 
toxic  glucoside  which  they  called  "  robitin  ".  The  fresh  bark  contains  I  % 
of  this  glucoside,  a  white,  odourless  powder,  slightly  bitter  in  taste  and 
easily  soluble  in  water.  Robitin  is  toxic  to  horses,  cattle,  guineapigs, 
and  rabbits  in  quantities  of  0.0015  gm.,  0.0200  gm.,  0.0700  gm.,  and  0.5000 
gm.  per  kilogramme  of  body  weight  respectively.  One  of  the  principal 
symptoms  of  poisoning  is  paralysis  of  the  hind  part  of  the  body. 

578  -  On  the  Absorptive  Power  of  the  Tips  of  Roots.  —  coupin,  n,  in  the  Comptes  Rendus 

de  I'Acad.'inie  des  Sciences,  Vol.  168,  No.  10,  pp.  519  -  522  +  3  Tables.  Paris  March  12, 
ic,I9. 

It  is  generally  admitted  that  roots  can  only  absorb  liquids  by  their 
middle  region,  often  covered  by  absorbent  hairs,  and  cannot  do  so  either 
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by  their  bare  base  or  by  their  tip.  As  the  author  was  led  to  doubt  the 
truth  of  this  opinion  by  numerous  observations,  he  carried  out  a  series 
of  researches,  the  results  of  which  have  substantiated  his  doubts.  He  quotes 
some  of  his  results  as  examples  and  states  that  all  his  other  experiments 
gave  exactly  the  same  results. 

Two  germinations  of  the  grey  pea  (Pi sum  arvense),  for  example,  each 
having  a  gemmule  barely  visible  and  a  root  3  cm.  long,  were  both  placed  in 
the  same  flask.,  one,  A,  simply  suspended  in  the  damp  air,  the  other  B,  also 
suspended  in  the  same  air,  but  with  2  to  3  mm.  of  the  tip  of  its  root  dipping 
in  the  water  placed  in  the  bottom  of  the  flask,  which  was  placed  in  a  dark  in- 
cubator kept  at  24°C.  After  24  hours,  it  was  found  that  the  root  of  B  had  grown 
much  more  than  that  of  A ;  B  was  lifted  every  24  hours  so  that  its  root  was  only 
in  contact  with  the  surface  of  the  water  at  its  tip.  At  the  144th  hour  the 
final  result  was  that  A  was  dead,  while  the  root  of  B  was  9  cm.  long  and  had  20 
root  hairs  (that  of  A  was  only  4  cm.  long,  with  3  root  hairs)  while  its  gemmule 
was  6  cm.  long  (that  of  A  being  hardly  visible). 

The  author  gives  the  results  of  similar  experiments  with  Ricinus,  the 
American  bean  and  pumpkin.  They  agree  in  every  way  with  the  previous 
ones  and  show  that  the  young  plant  imiose  root  tip  alone  is  immersed  in 
ivater  develops  normally,  developing  its  tap  root  a  good  deal  and  giving  out 
a  number  of  root  hairs,  while  its  aerial  part  increases  notably  in  length; 
in  short,  develops  like  a  plant  all  of  whose  root  is  immersed  in  the  liquid. 
Owing  to  the  behaviour  of  the  control  plant  there  is  no  need  to  enteitain 
the  hypothesis  that  the  growth  is  due  to  water  extracted  by  the  plant  from 
the  damp  air  surrounding  it  or  to  that  contained  in  its  cotyledons  or  albu- 
men. 

Conclusions  —  1)  The  root,  contrary  to  the  statements  in  classic  works, 
can  absorb  water  through  its  tip,  which  includes  the  cap  (if  present)  and  the 
terminal  meristem,  which  was  previously  denied  any  absorbent  power. 

2)  The  water  thus  obtained  by  the  root  suffices  for  it  to  attain  tJie  maximum 
development  compatible  with  the  small  quantity  of  food  material  available 
and  with  life  in  darkness. 

579  -  Influsnce  of  the  Nature  of  the  Soil  and  Manuring  on  the  Content  of  Nitrogen 
and  M  neral  Elements  in  Cultivated  Plants.  —  maschhaott,  j.  g.,  in  the  Ver- 

slagen  van    Landbjuwku  idigc  Onderziekingen    der  Ryksland  bmitvprortstiiHons,   No.  \z, 
pp.  25-116  -f  7"  Tables  -f  1   Pig.  The  Hague,  igi8. 

Experiments  carried  out  for  7  years  at  the  Royal  Agricultural  Experi- 
ment Station  at  Groningen  on  a  heath  soil,  a  peat  soil,  a  marsh  soil,  a 
loamy  soil,  and  a  clay  soil,  using  nitrate  of  potash,  nitrate  of  soda  and 
sulphate  oi  ammonia  as  fertilisers.  The  soil  of  the  numerous  experiment 
plots  has  been  analysed  and  the  nitrogen  and  unorganic  contents  of  the 
plants  determined. 

Results.  —  Influence  of  the  nature  of  the  soil.  Marsh  soil,  when  dried  and 
mixed  with  sand,  is  excellent  for  crops  ;  of  all  the  soils  tried  by  the  author, 
it  was  this  soil  that  best  satisfied  the  dttrogen  requirements  oi  the  culti- 
vated plant ;  it  always  gave  the  crop  with  the  richest  nitrogen  content, 
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but,  on  the  contrary,  with  the  poorest  phosphoric  acid  content,  although' 
the  phosphatic  manuring  was  the  same  for  all  the  peat    and  heath  soils. 

As  regards  the  mineral  and  nitrogen  content  of  the  plant  the  nature  of 
the  soil  had  most  influence  on  the  straw  of  cereals  and  the  epigeal  part  of 
the  beet  and  potato  than  on  the  seeds,  root  and  tuber.  On  the  other  hand, 
this  influence  had  more  effect  on  the  epigeal  part  of  the  beet  and  potato 
than  on  the  straw  of  cereals.  In  this  conection,  great  differences  were 
observed  in  the  contents  of  nitrogen,  phosphoric  acid,  lime  and  potash 
(for  the  latter  especially  in  the  haulms  of  the  potato). 

jp»  The  influence  of  the  nature  of  the  soil  on  the  silica  content  of  the  straw 
of  cereals  was  still  more  manifest ;  with  a  cereal  grown  in  clay  soil,  this  con- 
tent was,  on  an  average,  5  times  greater  than  in  a  cereal  grown  in  sandy 
soil.  The  cereals  extracted  much  more  silica  from  a  loam  or  clay  soil  than 
a  heath,  peat,  or  marsh  soil,  but  without  extracting  more  basic  elements 
at  the  same  time.  Plants  grown  in  clay  soilwere  distinguished  from  plants 
grown  in  loamy  soil  by  higher  nitrogen,  phosphoric  acid,  potash  and  silica 
contents,  which  agrees  with  the  composition  of  these  soils  as  shown  by  ana- 
lysis. 

Influence  of  manuring.  —  Generally  speaking,  nitrate  of  potash  does 
not  appear  to  increase  the  yields  as  much  as  nitrate  of  soda.  The  nature  of 
I  the  nitrogenous  manuring  (nitrate  of  soda,  nitrate  of  potash  and  ammonium 
sulphate)  has  little  influence  on  the  nitrogen  and  ash  content  of  cultivated 
plants.  In  any  case,  with  mangels  (root  and  epigeal  part),  the  applica- 
tion of  nitrate  of  potash  notably  increased  the  potash  content,  while  that 
of  nitrate  of  soda  considerably  increased  the  soda  content. 

When  comparing,  for  the  same  soil,  the  respective  composition  of  plants 
grown  a)  without  nitrogenous  manuring,  b)  with  nitrogenous  manuring,  it 
was  generally  found  that,  in  the  first  case,  the  nitrogen,  phosphoric  acid, 
sulphuric  anhydride  and  chlorine  contents  of  the  plants  were  higher,  while 
the  contents  of  basic  elements  had  hardly  increased  at  all  or  were  even  si- 
milar to  those  found  in  the  second  case  (with  nitrogenous  manuring).  This 
apparently  paradoxical  fact  is  probably  a  special  case  of  theJollowing  ge- 
neral rule  :  anything  that  causes  a  decrease  in  yield  of  cultivated  plants  pro- 
duces an  increase  in  their  content  of  nutritive  elements,  more  for  nitrogen 
and  the  acid  elements  than  for  the  basic  elements. 

580  -  Methods  for  Collecting  and  Registering  Observations  Adopted  by  the  Selection 
Station  of  Eckendorf,  Germany.  —  Hansen,  vv.  Li  the  Zettschnft  fur  Pfianzenziicktung} 
Vol.  VI,  Pi.  3-1,  pn.  119-138  -j-  12  Tables  +  ?  Fit;^.  .Berlin,  December,  1918. 

The  numerous  observations  collected  and  registered  at  the  Selection 
Station  of  Eckendorf,  near  Bielefeld,  Germany,  may  be  divided  into  five 
groups  : 

I)  Genealogical  tree, 

II)  Observations  on  growing  plants,  data  on  harvest;  plans  of  the  se- 
lection fields. 

III)  Observations  made  during  selection  work. 

IV)  Behaviour  of  the  characters  in  the  various  strains  and  families. 
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V)  Guide  to  working  methods  ;  diary  of  work  done  ;  meteorological 
observations  ;  germination  tests. 

I.  —  Genealogical  tree.  —  This  makes  it  possible  to  recognise  at 
a  glance  the  state  of  the  selection  work  'and  the  position  and  origin  of 
each  strain.  The  strains  are  expressed  by  capital  letters  {A,  B,  C,  etc.). 
to  which  small  letters  are  added  to  distinguish  the  parent  strains  {Aa,  Ab, 
Ac...  Ba,  Bb,  Be).  In  addition  each  plot  and  each  plant  in  it  are  numbered. 

L/et  it  be  assumed  that,  in  1915,  in  plot  No. 6  of  A  a  plant  (cereal)  N0.3 
be  chosen  and  isolated,  and  its  seed  sown  in  1916  on  plot  No. 4.  In  the  ge- 
nealogical tree,  beneath  the  letter  A ,  and  opposite  the  year  1915,  a  small  cir- 

cle  will  be  made  containing  the  formula  ?—■  and,  below  it,  opposite  the 

year  1916,  another  small  circle  containing  the  formula  -  — .  If  from   plot 

4 
No. 4  of  1916  plant  No.  1  be  chosen  and  its  seed  sown  in  1917  on  plot 

4.1 
N0.7,  a  third  circle  with  the  formula  +—.  will  be  made  opposite  the  year 

7 

1917,  and  so  on. 

The  plants  grown  on  one  plot  form  a  family.  If  a  family  is  to  be  pro- 
pagated (without  any  selection)  on  a  propagation  plot,  a  small  circle  is 
made  containing  a  fraction  the  denominator  of  which  is  tbe  number  of 
the  plot,  and  the  numerator  the  letter  of  the  strain,  followed  by  the  year 

in  which  the  seeds  are  taken  for  propagation  (e.g.: — ).     The    fol- 

27 

lowing  years  the  numerator  remains  always  the  same,  but  the  denominator 

showing  the  number  of  the  plot  varies.   When  such  a  fractionis  writtenin  a 

double  circle  it  shows  that  the  test  period  is  finished  and  that  the  material 

will  henceforth  be  used  solely  for  propagation.  Such  is  the  plan  adopted  for 

selecting  annual  plants  ;  a  different  one  is  used  for  biennials. 

II.  — ■  Observation  register.  —  The  data  inscribed  are  :  — 

1)  Resistance  to  loiv  winter  temperature.  —  The  damage  sustained  by 
frost  is  estimated  by  the  number  of  plants  attacked  and  the  extent  to  which 
they  suffer  as  shown  by  total  or  partial  yellowing  of  the  leaves.  The  total 
unfavourable  action  of  weather  factors  during  winter  is  measured  by  the 
percentage  of  dead  flowers.  It  is  possible  to  draw  up  an  empiric  scale  of 
resistence  for  each  family  :  —  a)  resistant  ;  b)  fairly  resistant;  0)  sensitive  ; 
etc. 

2)  Number  of  failures  (due  to  various  causes:  bad  preparation  of  the 
soil,  low  germinating  capacity  of  the  seed,  injurious  insects  or  animals,  un- 
favourable weather,  etc.). 

3)  Quality  of  the  soil.  - —  Empiric  scale  :  —  a)  fertile,  in  excellent  cul- 
tural condition  ;  f>)  good;  c)  normal,  of  average  fertility;  it)  bad  ;  e)  very 
bad. 

4)  Rate  of  growth  at  the  beginning  of  the  growing  period.  —  This  is  very 
useful  to  the  plants  to  enable  them  to  escape  disease,  the  competition  of 
weeds,  etc.     An  empiric  scale  of  values  maybe  drawn  up  to  distinguish  the 
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families  in  which  this  character  is  most  marked,  by  beginning  the  observa- 
tions two  weeks  after  the  plants  appear  above  the  soil. 

5)  Rust.  ■ —  The  intensity  of  the  attack  in  autumn,  spring,  and  during 
and  after  earing  is  determined  empirically,  and  the  parasitic  fungus  (Pucci- 
nia  glumarum,  P.  graminis,  etc.)  specified. 

6)  Ustilago,  Tilletia,  and  Helminthosporium.  —  The  number  of,  plants 
attacked  is  counted  by  determining  the  degree  of  susceptibility  of  the  fa- 
milies to  these  fungi.     The  seed  must  not  be  disinfected. 

6)  Length  of  stem.  > — ■  Empiric  scale  : —  vl  =  very  long  ;  /  =  long ;  a 
=  average  length,  s  =  short ;  vs  —  veiy  short 

8)  Irregular  development  of  stems.  —  This  may  be  due  to  local  environ- 
mental causes,  or  may  show  great  variability  in  the  descendants,  frequent  in 
rye.     In  any  case,  extreme  plants  should  be  eliminated. 

9)  Lodging.  —  Pre-disposition  to  lodging  is  due  to  one  of  the  following 
causes  :  —  a)  over-dense  growth,  b)  too  feeble  resistance  of  the  soil  due 
to  the  action  of  water,  wind,  tc,  c)  weak  adherence  of  the  root  system  to  the 
soil ;  s)  defective  development  or  breaking  of  the  roots  ;  e)  breaking  of  the 
tap  root  (beans) ;  /)  over-weighting,  caused  by  excessively  heavy  ears,  water, 
etc.  ;  g)  weakening  of  the  base  of  the  stem  caused  by  disease  (Ophiobolus 
graminis,  etc.),  insects,  or  frost ;  h)  defective  anatomical  structure  of  the 
stem  ;  i)  irregular  development  of  the  stems  ;  j)  defective  formation  of  the 
nodes  by  reason  of  which  the  stems  bend  instead  of  remaining  straight. 

10)  Fragility  of  stem.  —  Frequent  in  rye  and  resulting  from  a  lack  of 
elasticity.     The  percentage  of  broken  stems  is  deteimined. 

11)  Colour  of  leaves.  —  Dark,  normal,  or  light. 

12)  Foliage.  —  The  more  it  increases,  the  more  it  favours  evaporation, 
which  is  undesirable.  It  is  estimated  by  an  empiric  scale  ranging  from  1  to 
5.     Short  notes  on  the  shape  of  the  leaves  are  also  made. 

13)  Shape  of  the  ears,  —  A)  cylindroidal :  -  a)  very  long  and  fine,  b) 
long ;  c)  normal  cylindroid ;  d)  compact  ;  e)  very  compact ;  —  B)  cone-shaped : 
—  a)  long  ;  b)  of  average  length ;  c)  short.  It  is  noted  whether  the  end  is 
pointed  or  blunt. 

14)  Colour  of  ears.  • —  If  "  dark  ",  "  light  ",  and  "  intermediate  "  are 
not  enough,  a  short  note  is  made  of  the  colours  white,  yellowish -white, 
pinkish-yellow,  red,  dark  red,  brown,  or  black. 

15)  Presence  or  absence  of  awns.  —  Tbis  is  shortly  noted,  showing  whe- 
ther the  awns  be  long,  short  or  rudimentary.  The  presence  or  absence  of  down 
on  the  glumes  is  also  noted. 

16)  Arrangement  of  ears.  —  Straight  ears  are  less  likely  to  lose  their 
grain  at  harvesting  time  than  curved  ones  or  those  bent  towards  the  ground 
(nutation).  On  an  empiric  scale  it  is  shown  whether  the  ear  is  straight  (1), 
the  maximum  degree  of  nutation  (5),  and  the  intermediate  degrees  (2,  3 
and  4). 

17)  Ripeness.  —  To  determine  the  date  of  ripeness  it  should  be  enough 
to  note  the  moment  at  which  the  straw  turns  yellow.  This  yellowing, 
however,  may  occur  so  simultaneously  in  different  varieties  or  families 
that  only  minimum  differences  can  be  observed.  It  is,  therefore,  necessary 
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to  know  the  date  of  earing,  which  is  nearly  always  in  correlation  with  that 
of  ripening.  When  earing  is  more  or  less  simultaneous  it  is  even  necessary 
to  distinguish  the  degree  of  earliness  of  the  different  plots  by  an  empiric 
scale  of  I  to  5. 

18)  Estimation  of  the  yield  of  plots.  — From  each  plot  (family)  are  chosen 
twenty  of  the  best  plants,  care  being  taken  not  to  remove  them  from  places 
where  there  are  gaps  (failures),  so  as  to  exclude  plants  whose  more  than  aver- 
age development  is  simply  due  to  the  greater  100m  at  their  disposal. 

III.  —  Observations  made  during  selection  work.  —  The  raw 
material  for  the  selection  of  cereals  consists  of  twenty  plants  taken  from  each 
plot  (family).  The  five  best,  taken  as  the  "  elite  ",  are  carefully  examined 
and  the  seed  of  each  kept  separately.  The  other  fifteen  plants  are  exa- 
mined more  roughly,  and  all  their  seed  kept  together.  The  average  yield 
of  twenty  plants  may  be  considered  as  a  family  character. 

In  selecting  cereals  the  characters  taken  into  account  are  : 

1)  Weight  of  plant  (without  roots). 

2)  Length  of  stem  to  the  Up  of  the  ear. 

3)  'Number  of  nodes  per  stem. 

4)  Number  of  stems  per  plant.  —  The  stems  are  divided  into  three  clas- 
ses :  —  a)  strong  with  fully  developed  ear  ;  b)  of  average  development  ;  c) 
of  weak  development.  The  number  of  sterile  shoots  is  also  counted  and  in- 
cluded in  the  total  number  of  steins. 

5)  Ear  characters.  —  a)  shape  ;  b)  nutation  (in  rye) ;  c)  weight  of  the  three 
best  ears  ;  d)  length  of  the  three  best  ears  respectively  ;  e)  number  of  spike- 
lets  in  these  ears. 
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6)  Grains  a)  number  per  plant  ;  b)  weight  per  plant ;  c)  size  as  shown  by 
the  weight  of  iooo  grains  calculated  from  three  lots  of  ioo  sifted  grains  of 
the  15  non-elite  plants. 

7)  Quality  of  the  grain,  valued  by  its  shape,  colour,  and  suitability  for 
use  as  seed,  expressed  by  one  of  the  following  three  degrees  :  —  a)  suitable 
or  very  suitable  ;  b)  eventually  suitable  ;  c)  useless. 

IV.  —  Behaviour  of  characters  in  the  different  strains  and 
families.  —  This  is  estimated  by  observations  made  on  growing  plants  and 
during  the  work  of  selection.  To  determine  with  certainty  the  inheritance 
of  the  different  characters  it  is  necessary  to  compare  the  results  obtained 
for  each  character  during  four  consecutive  years,  so  as  to  eliminate  the  effect 
of  annual  variations  due  to  external  causes. 

V.  —  1)  Guide  to  working  methods;  2)  Diary  of  work  ;  3)  Meteo- 
rological OBSERVATIONS  )  4)  GERMINATION  TESTS.  — 

1)  In  view  of  possible  changes  in  the  staff  of  the  Station  there  is  a 
guide  giving  every  thing  necessary  for  the  instruction  of  new  members  in 
the  methods  of  selection,  the  registration  of  observations,  inventories, 
weather  forecasts,  etc. 

2)  The  diary  completes  th?  guide.  Two  pages  of  it  are  filled  up  each 
month.  That  on  the  left  shows  daily  the  work  done  and  the  labour  em- 
ployed, that  on  the  right  shows :—  a)  the  monthly  meteorological  observations; 
b)  notes  on  the  conditions  of  the  crops  ;  c)  reception  and  dispatch  of  samples 
of  grain  and  other  articles  ;  d)  notes  on  the  correspondence  ;  e)  various  notes. 

3)  The  daily  meteorological  observations  are  kept  in  a  special  register. 

4)  The  results  of  germination  tests  are  kept  in  a  special  register. 
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581  --  Selection  of "  Gentil  Rosso  "  Wheat  in  Italy.  —  vigiani  i>.,  in  Le  Stationi  speri- 

mentali  Agrarie  Italiane,  Vol.  1,11,  Ft.  1,  pp.  3  -  13.  Modena,  January,  191Q. 

The  results  are  given  of  the  selection  of  "  Gentil  rosso  "  wheat  under- 
taken by  the  author  in  1894  in  the  experiment  fields  of  the  Agricultural 
Institute  of  Vegni,  province  of  Arezzo. 

To  estimate  exactly  the  value  of  selected  "  Gentil  Rosso  "  wheat  a 
series  of  comparative  observations  of  the  different  varieties  of  wheat  culti- 
vated in  the  experiment  fields  of  this  institute  were  made  from  1912  to  1918. 
The  observations  dealt  with  productivity,  tillering,  development,  resistance 
to  rust,  earliness,  and  resistance  to  lodging. 

Productivity.  —  For  the  years  1912,  1915,  and  1918,  the  average  yields 
in  lb.  per  acre  were  :  —  Selected  Gentil  Rosso,  695  ;  Ordinary  Gentil  Rosso, 
1  318  ;  Gentil  Rosso  X  Noe,  I  754 ;  Vilmorin  inversable,  1  649 ;  Cologna  X 
Shirref,  1549  •  Fucense,  I  558  ;  Rieti,  1  549;  Calbigia  Bianea,  I  514;  Noe, 
1428. 

Selected  Gentil  Rosso,  is  therefore,  a  little  inferior  to  the  hybrid  Gen- 
til Rosso  X  Noe,  which  is  not  valued  by  farmers  because  of  its  short,  coarse, 
unsubstantial  straw,  its  rather  late  ripening,  and  low  resistence  to  rust. 

Selected  Gentil  Rosso  is  much  superior  to  the  ordinary  type  in  yield 
(377  lb.  per  acre).  It  is  also  distinguished  by  a  greater  development,  short, 
squat  and  compact  ear,  very  short  awns,  and  close  spikelets  on  the  rachis. 

Tillering.  —  The  different  varieties  may  be  classed  in  the  following 
decreasing  order  :  —  1)  Gentil  Rosso  ;  2)  Gentil  Rosso  X  Noe  46  ;  3)  Rieti  ; 

4)  Fucense  ;  5)   Vilmorin   Inversable  ;  6)   Cologna   X  Shirref  ;  7)   Calbigia 
Bianea  ;  8)  Noe. 

Development.  —  The  varieties  may  be  classed  in  the  following  order  :  — 
1)  Gentil  Rosso  ;  2)  Cologna  X  Shirref  ;  3)  Calbigia  Bianea  ;  4)  Fucense  ; 

5)  Rieti ;  6)  Vilmorin  inversable  ;  7)  Gentil  Rosso  X  Noe  46 ;  8)  Noe. 

Resistance  to  rust.  —  Order  : —  1)  Rieti ;  2)  Fucense  ;  3)  Gentil  Rosso  ; 
4)  Vilmorin  inversable  ;  5)  Cologna  X  Shirref ;  6)  Gentil  Rosso  X  Noe  46 
7)  Calbigia  Bianea  ;  8)  Noe. 

Earliness.  • —  1)  Calbigia  Bianea  ;  2)  Gentil  Rosso  ;  3)  Cologna  x  Shir- 
ref ;  4)  Fucense  ;  5)  Rieti  ;  6)  Gentil  Rosso  x  Noe  46  ;  7)  Noe  ;  8)  Vilmorin 
Inversable. 

Resistance  to  lodging.  • —  1)  Noe  ;  2)  Gentil  Rosso  X  Noe  46  ;  3)  Vilmo- 
rin inversable  ;  4)  Gentil  Rosso  ,  5)  Cologna  X  Shirret  ;  6)  Rieti  ;  7)  Fu- 
cense ;  8)  Calbigia  Bianea. 

Unfortunately,  except  for  its  qualities  of  productivity,  development, 
earliness,  etc.,  Gentil  Rosso  leaves  much  to  be  desired  in  its  resistence  to 
lodging,  especially  when  grown  out  of  its  native  district,  and  if  sown  too  close, 
or  in  soil  very  rich  in  nitrogenous  matter.  In  1902,  aftei  having  obtained 
great  improvement  by  mass  selection,  the  author  started  pure  line  selection 
with  the  object  of  isolating  a  new  type  which,  while  preserving  the  qualities 
of  selected  Gentil  Rosso,  would  also  be  very  resistent  to  lodging  (i).  The 
selection  work  proceded  as  follows  : — 


(i  i  s  ■<•  /-•  June,  I'>t6,  (Paper by  Dr.  I'viavi: on  the  Selection  oi  Cereals  i;>  it  ily).  1  Ed.) 
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i)  Initial  choice  of  parent  ears  from  the  products  of  the  systematic  se- 
lection long  practised  at  the  Vegni  Institute,  care  being  taken  to  choose  the 
morphological  and  physiological  characters  corresponding  perfectly  to  the 
end  in  view. 

2)  Cultural  tests,  by  sowing  the  seed  of  the  paient  ear  on  a  special  plot. 

3)  Repetition  of  cultural  test  during  two  or  three  consecutive  yea rs  in 
order  to  estimate  with  certainty  the  qualities  of  a  given  family  and  to  eli- 
minate all  those  with  undesirable  characters  or  of  uncertain  value, 

4)  Cultural  propagation  tests  with  seed  from  the  plots  giving  satisfactory 
results. 

5)  Inscription  of  family  in  the  genealogical  book  after  it  has  been  subjected 
to  the  propagation  test. 

6)  Control  test  to  assure  the  constancy  of  the  types. 

Of  the  families  now  under  observation,  the  family  5  (84 ^ )  is  distin- 


guished. In  addition  to  being  productive,  resistant  to  rust,  and  very 
early,  it  is  also  very  resistent  to  lodging,  thus  approaching  the  type  the 
selection  work  aims  at. 

582  -  Crosses  Between  Barley  with  Blue  Grain  and  Barley  with  Pale  Yellow  Grain  in 
Japan;  Apparent  Segregation  in  Mosaic  in  the  Fx  explained  by  Xenia.  —  1.  Mi- 

YazawA  B.,  Ueber  die  mosaikartige  Spaltmig  eines  Gerstenbastards,  in  The  Botanical 
Manizinc,  Vol.CXX, No.  359,pp.  359  -  369  +  6  Tables  -f-  |  Figs.  Tokyo,  November,  1916 
—  II  S6,  M.  and  Imai,  Y.,  On  the  Xeuia  in  the  Barley,  Ibid.,  Vol.  XXXII,  No.  3S2, 
pp.  205-214  4-io  Tables.  Tokyo,  October  1918. 

I.  —  Mosaic  segregation  in  an  Fx  barley  hybrid.  ■ —  In  1913  the 
author  made  reciprocal  crosses  between  Sekitori  barley  with  dark  blue 
grain,  cultivated  for  a  very  long  time  in  Japan,  and  Goldenmelon  two 
rowed  barley  with  very  pale  yellow  grain,  a  native  of  Australia.  The  follow- 
ing years  he  studied  the  successive  descendants  of  one  of  these  crosses  (Se- 
kitori  x  Goldenmelon). 

Fx  generation  (1914)  —  In  each  reciprocal  cross  the  ears  had  both  dark 
blue  and  pale  yellow  grain  in  varying  ratios,  but  the  total  number  was  al- 
most equal  for  all  the  plants  together  (1009  dark  blue  grains  and  1019  yel- 
low grains).  From  the  first  generation  of  hybrids,  therefore,  there  seemed 
to  be  segregation  of  characters  which  usually  does  not  begin  till  the  second 
generation.  To  study  the  behaviour  of  the  following  generations  the  cross 
Sekitori  x  Goldenmelon  was  used  exclusively,  the  dark  blue  and  pale  yellow 
seeds  being  sown  separately. 

F2  generation  (1915)  — ■  The  descendants  of  the  blue  grain  of  the  Ft 
included  plants  with  all  blue  grain,  and  intermediate  plants  with  blue  and- 
yellow  grain  (as  in  the  Fj)  but  no  plant  with  exclusively  yellow  grain . 

The  descendants  of  the  yellow  grain  of  Fx  included  plants  with  all  yel- 
low grain  and  intermediate  plants  with  blue  and  yellow  grains  (as  in  FJ, 
but  no  plant  with  exclusively  blue  grain. 
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The  descendants  of  the  cross  Sekitori  x  Goldenmelon  to  the  F2,  may 
therefore,  be  represented  as  follows  : 

P F,   .   . F, 


a 

i     Plants  with  aL  b.ne  grain 


Intermediate  plants  with  both  blue 
and   yellow  grain 


/  with  both  blue   . 
Sekitori  X  Goldennieb  >n         \ 
(blue  grain)  (pale  yellow  grain  an(^ 

J  .  i     Plants  with  all  yellow  grain 

I  >'eilow  Srail-«    •    •  -J    Intermediate  plants  with  both  blue 
(        and  yellow   grain 

The  blue  grain  and  yellow  grain  of  the  Ft  were,  theiefore,  partly  homo- 
zygous and  partly  heterozygous. 

F3  generation  (1916).  —  The  descends nts  of  F2  plants  with  grain  ill 
of  one  colour,  either  blue  or  yellow,  also  had  this  character.  The  descen- 
dants of  F2  plants  with  intermediate  character  (both  blue  and  yellow  grain), 
however,  included  three  different  types  :  —  a)  exclusively  blue  grain  ; 
b)  both  blue  and  yellow  grain  ;  c)  exclusively  yellow  grain.  The  number  of 
plants  of  each  type  (193,  307,  115)  did  not  agree  with  the  theoretical  ratio 
1:2:1  corresponding  to  the  calculated  numbers  153.75:  307.50:  153.75. 
There  was  an  excess  of  plants  with  exclusively  blue  grain  (193,  compared 
with  153.75)  and,  consequently  too  few  exclusively  yellow  plants  (115,  com- 
pared with  153.75).  The  author  could  rind  no  satisfactory  explanation  of 
this. 

Conclusions.  —  This  is  a  case  of  mosaic  segregation  occurring  already 
in  the  Fx.  Several  examples  of  this  are  known,  especially  for  the  colour  of 
the  flower  in  Veronica  longi folia  (de  Yries),  for  the  awns  in  wheat 
(Fruwirth),  and  for  the  colour  of  the  leaves  in  Pelargonium  zonule  (Baur). 

This  last  example  resembles  in  many  ways  that  studied  by  the  author. 
Crossing  normal  green-leaved  varieties  of  Pelargonium  with  white  -leaved 
varieties,  gives  an  Fx  composed  of  a  mosaic  of  green  and  white  tissues.  The 
shoots  of  these  hybrids  differ  in  appearance  according  to  their  origin.  Those 
from  a  point  where  all  the  cells  are  green  have  green  ramifications,  those 
from  a  point  with  all  white  cells  have  white  ramifications,  and  those  from 
a  point  with  both  white  and  green  cells  have  mosaic  ramifications  and  leaves. 
A  similar  phenomenon  occurs  in  the  hybrid  Sekitori  x  Goldenmelon. 
The  vegetative  segregation  of  hereditary  factois  causes  the  appearance  of 
two  types  of  tissues  in  the  ear  which  is  forming,  and  there  are  cells  contain- 
ing the  dark  blue  determinant,  and  other  cells  without  this  determinant. 
The  flowers  of  this  ear  might  come  from  :  — 

1)  A  group  of  cells  all  having  the  dark  blue  determinant.  In  this 
case  the  male  and  female  organs  will  both  have  this  determinant,  and  the 
seed  produced  by  self-fertilisation  will  be  dark  blue. 

2)  A  group  of  cells  without  this  determinant  ;  the  gran  will  be  pale 
yellow. 

3)  A  group  of  mixed  cells  (with  and  without  the  dark  blue  determinant). 
The  male  and  female  org  ins  will  be  1  pposite  in  character,  and  self-fertili- 
sation will  produce  either  blue  grain  (female  organs  with  the  determinant), 
or  yellow  grain  (female  organs  without  the  determinant),  all  heterozygous. 
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II.  —  On  the  xeniain  the  barley.  —  The  authors  made  a  fresh  study 
ot  the  case  described  by  Miyazawa  and  showed  that  it  is  due,  not  to  a  ve- 
getative segregation  of  determinants  (mosaic),  but  to  double  fertilisation 
affecting  both  the  ovule  and  the  kernel  of  the  embryo  sack,  and  resulting 
in  the  formation  of  a  xenia.  Miyazawa  considered  that  only  the  cells  of  the 
pericarp  and  outer  spermoderm  layer  were  pigmented,  whereas  the  pigment 
(anthocyanine)  occurs  also  in  the  aleuron  cells  forming  the  external  layers 
of  the  endosperm.  This  suggests  the  possibility  of  a  fusion  of  the  kernel  of 
the  embryo  sack  with  the  secondary  kernel  of  the  pollen  tube,  i.  e.  double 
fertilisation.  This  was  proved  experimentally.  A  variety  of  barley  with 
blue  grain  (with  pigment)  fertilised  with  the  pollen  of  a  variety  with  pale 
yellow  grain  (without  pigment),  produced  blue,  but  heterozygous  (Bb) 
grain.  A  reciprocal  cross  gave  the  same  results.  This  case  is  similar  to 
many  other  cases  of  xenia  in  maize,  rice,  millet,  etc. 

The  varieties  of  barley  used  in  the  reciprocal  crosses  were  :• — ■ 

With  blue  grain  :  —  Sekitori,  Okina-mungi,  Chosen,  Rokkaku  -  Cheva- 
lier, Tanikaze,  Nijo-sansha,  and  Hozoroi. 

With  pale  yellow  grain  :  ■ —  Goldenmelon,  Saitama-hambo,  Hizahachi, 
Shiromugi,  and  Kiemon. 

Each  cross  gave  an  Fx  with  blue  grain  and  pale  yellow  grain  in  numbers 
corresponding  fairly  well  to  the  ratio  3:1.  Of  a  total  of  10  002  grains, 
7  498  were  blue  and  2  054  yellow.  These  figures  are  very  near  to  the  theo- 
retical ones  7501.5  and  2500.5,  corresponding  to  the  ratio  3:1. 

This  ratio  may  be  illustrated  by  the  following  gametic  formulae :  — 
if  B  represents  the  presence  of  the  blue  pigment,  and  b  its  absence,  F2, 
will  include  four  different  types  of  grain,  three  of  which  will  be  blue  BB  — 
bB— Bb,  and  one  pale  yellow,  bb. 

The  ratio  1  :  1  observed  by  Miyazawa  may  be  explained  by  the  fact 
that  half  of  the  grain  he  considered  to  be  pale  yellow  was  really  a  very 
pale  blue,  difficult  to  identify,  but  existing  nevertheless. 

Conclusion.  —  All  the  facts  observed  by  the  authors  tend  to  show  the 
phenomenon  in  question  to  be  a  case  of  xenia.  This  is  also  the  opinion 
expressed  by  S.  Takeda  in  a  note  on  the  same  subject. 

583  -  Comparative  Variability  of  Mangel  Wurzels  and  Sugar  Beets  in  the  First  De 
scendance  of  a  Single  Parent  Plant;  Investigations  in  Bohemia  —  uromAdko,  j. 

ia  the  ZciUchri>t  :iir  ?.uckerind'<Uiie  in  Hohincn,  Year  XLH,  Pt.  9,  pp.  581  -  601  +  2  Ta- 
bles 4-  5  Figs.  Prague,  June,  191 8. 

The  author  studied  the  variability  of  the  characters  in  the  first  descen- 
dance of  a  single  mangel  wurzel.  He  gives  the  results  obtained,  and  com- 
pares them  with  those  obtained  in  a  similar  study  of  the  first  descendance 
of  a  sugar  beet  made  by  K.  Andrlik  and  J.  Urban  (published  in  the  Zeit- 
schrift  jiir  Zuckerindustrie  in  Bohmen,  1913-1914,  p.  339). 

Characters  studied:  —  Weight  of  root ;  weight  of  epigeal  part ; 
sugar  content ;  dry  matter  content  of  the  root. 

Values  calculated:  —  Arithmetical  average  or  average  value 
(M  —  typical  deviation  g  ;  coefficient  of  variation  (v)  ;  average  probable 
error  (m)  for  each  of  these  three  values. 
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To  calculate  the   typical   deviation    use  was   made   of   the    formula 


*v 


XpD2 


in  which  D2  =  the  square  of  each  deviation,  D,  from  the 


n 
average  M  (e.  g.  average  weight  of  all  the  roots  studied),  p  —  the  number 
of  plants  (or  cases)  showing  this  deviation,  2  —  the  total  of  all  the  products, 
pD2,  obtained,  and  n  =  the  number  total  of  plants  examined. 

To  calculate  the  coefficient  of  variation  the  formula  v  =  —  was  used,  i.e, 

the  typical  deviation,  or,  was  divided  by  the  average  value  M  of  the  charac- 
ter considered  for  a  whole  group  of  plants. 

To  calculate  the  average  probable  error  which  may  be  made  in  calcula- 
ting the  average  value  M,  the  typical  deviation,  a,  and  the  coefficient  of 
variation,  v,  the  formulae  used  were  :  — 

or  cr  v 

\  n  \  2n  ]/  2W 

I.  —  Variability  oe  the  mangel  wurzel.  —  In  1914  a  seed  plant  of 
Eckendorf  mangel  was  isolated  by  a  muslin  bag  in  order  to  obtain  seed 
plants  of  known  origin  by  self-fertilisaton.  These  were  sown  under  as 
uniform  environmental  conditions  as  possible  and  the  plants  derived  from 
them  used  in  the  investigations. 

Variability  in  the  weight  of  the  root.  —  The  extent  of  the  variation 
(2  156  gm)  is  enormous,  three  times  greater  than  in  the  sugar  beet 
(640  gm.).  The  average  weight  M  =  999.2  gm.  By  dividing  the  plant 
studied  according  to  the  weight  ot  the  root  into  groups  differing  by  200  gm. 
successively,  the  following  list  was  obtained.  In  this  list  the  upper  line 
represents  the  progressives  limits  in  weight  of  each  group  (100-300,  etc.) 
and  the  lower  line,  opposite  the  space  ( — )  between  the  limits  of  each  class, 
the  number  of  plants  (frequency)  in  each  group  : 

100 — 300 — 500 — 700 — 9°° — 1 1 00 — 1301  > — 1500 — 1700 — 1  quo — 2100 — J 300  gr. 
3    7    16   18   27         14    u     5     4  1     1 

Here  is  seen,  as  in  all  cases  oi  fluctuating  variation,  the  customary  fact 
that  the  groups  nearest  the  average  values  arc  best  represented,  for,  in  the 
groups  between  500  and  1100  gm.  there  are  16,  j8,  and  27  plants  successi- 
vely, as  compared  with  small  numbers  in  the  extreme  cases. 

The  typical  deviation  a  =  ±  396.7  gm.,  with  a  probable  average  error 
of  mo  —  ±  27  gm.  The  coefficient  of  variation  v  —  39.7  4j-  2.7 ;  it 
is  really  very  high,  and  similar  ones  are  rarely  found  in  the  animal  or  vege- 
table worlds. 

Variability  in  weight  of  the  epigcal  part.  ■  -  The  extent  of  the  variation 
(357  gm0  is  much  smaller  than  that  for  the  weight  of  the  root  (2156  gm.). 
The  average  weight  M  =  180.7  gm«  The  division  of  the  plants  into  groups 
differing  in  weighl  by  40  gm.  successive  ly  gives  the  following  list  : — 

,,    -),, — .3o—I20 — 160 — 000 — 240 — 2<So — 520 360 (OO   g 

1       3      i"       •')       3^       '  I        "        3  1 
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As  for  the  variability  in  weight  of  the  root  (and  other  characters),  the 
number  of  plants  (frequency)  belonging  to  each  group  may  be  represented 
graphically  by  a  Quetelet  curve  such  as  that  reproduced. 

Variability  in  the  dry  matter  content  of  the  root.  —  The  variation  (5.47  %) 
is  a  little  smaller  than  for  the  sugar  beet  (7.86  %).  The  average  content 
M  =  12,28  %.  The  distribution  of  the  plants  into  groups,  the  percentage 
of  which  differs  by  0.5  %  successively,  gives  the  following  list : — 

9,5 — io,o— 10,5— 11,0— 11,5— 12,0— 12,5— 13,0— 13,5— X4,o—i4, 5— 15,0  % 
2  3  10  18        16         14         15  10         10  8  2 

The  typical  deviation  a  =  ±  i-*75  %  rt  °-o8  %.  The  coefficient  of  va- 
riation v  —  9.57  ^  0.65. 

Weight  of  the  epigeal  part :  curve  of  frequency 


Abscissa  =  weight  groups 
^lclinates  =  number  of  plants  (frequency) 
The  broken  curve  is  that  of  true  frequency. 
The  reguUr  f  corrected,  or  yufiTEr.ET)  curve 
represents  the  calcul-Hed  frequency. 

Variability  in  the  sugar  content.  —  The  extent  of  the  variation 
is  5.85  %  as  compared  with  4.65  %  for  the  sugar  beet.  The  average  sugar 
content  M  —  7.68  %.  The  division  of  the  plants  into  groups  differing 
by  0.5  %  successively  gives  the  following  list  : 

4,+— 4,9— 5,4— 5,9— 6,4— 6.9— 7,4— 7,9— 8,4— 8,9— 9.4— 9.9— 10,4  % 

23         4         8        12       17      16       13       14       10       6        3 

Typical  deviation  a  =  ±  1>25  %  ±  °-°9  %•  Coefficient  of  variation 
v  —  16.31  ±  1. 11. 
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II.  ■ —  Variability  of  the  sugar  beet.  —  The  principal  results  of  the 
investigations  of  Andrlik  and  Urban  may  be  summarised  as  follows  : 

Variability  in  the  weight  of  the  root.  —  Average  weight  M  =  331  gm. 
Division  of  plants  into  groups  differing  by  75  gm.  successively: 

7?— 150— 225— 300— 375—  450 — 525—600—675—750  gr. 


12 


34       28       21         8  .  1 

Typical  deviation  cr  =  ±  94-2  gm-  Coefficient  of  variation  v  =  28.46 
(compared  with  39.7  for  the  mangel  wurzel). 

Variability  in  weight  of  the  epigcal  part.  —  Average  weight  M  •=  357 
gm.  Division  of  plants  into  groups  differing  by  75  gm.  successively  :  — 
75—150—225—300—375—450—525—600-^675—750—825  gr. 

2        10       30       20        23       ic)        5         2         2         1 

Typical  deviation  <r  =  ±  115,7  gm.  Coefficient  of  variation  v  = 
32.4  (compared  with  35  for  the  mangel  wurzel). 

Variability  in  the  dry  matter  content  of  the  root.  —  Average  content 
M  =  23.56  %.  D'Vsion  of  plants  into  groups  differing  by  1  %  successively . 

18 — 19 — 20 — 21 — 22 — 23 — 24 — 25 — 26 — 2 

1        1        3       16     18     25     2i     15      5 

Typical  deviation  a  =  ±  1-62%  Coefficient  of  variation  v  =  6.88 
(compared  with  9.57  for  the  mangel  wurzel). 

Variability  of  sugar  content  —  Average  sugar  content  M  —  16.3  %  Di- 
vision of  plants  into  groups  differing  by  0.5  %  successively  :  — 

13,5— 14.0— 14,5— i5»o— 15.5— 16,0—16,5— 17,0— 17,5— 18,0— 18,5— 19,0 

1  2        1         20       24       20       11       10        10        5         1 

Typical  deviation  g  =  ±  0.98  %  Coefficient  of  variation  v  —  6.02 
(Compared  with  16.31  for  the  mangel  wurzel). 

III.  —  Comparative  variability  of  the  mangel  wurzel  and  su- 
gar beet.  —  The  following  table  compares  the  variations  of  the  cha- 
racters of  these  plants. 


Characters  and  their  variation 


Mangel  wurzel 
(;o8  plants) 


Sugar  beet 
(105    plants) 


(  Extent  of  variation gm. 

Weight  of  root.  ■'  Average   value gin. 

(  Coefficient  of  variation 

......  (  Extent  of  variation u'in. 

Weight  )  .  , 

f       .       .         .  <  Average   value gm. 

'  Coefficient  of   variation 

_  1  Extent  of  variation 

Dry  matter      \  A 

.     .     ,  Average  value % 

content  of  root  I  „     a.  .  .         ... 

'  Coefficient  of    variation 

I  Extent  of  variation 

Sugar  content.  Average  value ", 

r  Cofficient  of  variation 


2156 
999.2  ±  38.2 
30.7  ±  2.70 

357 
180.7    1   6.09 

35.0    I    2.38 

5-47 

12.28  ±  0.1 1 
9.57  ±0.65 

5.85 

7.68  ±  0.12 
16.31  ±  i-ii 


640 

33i   b  9-2 
38.46  ±  1.96 

''75 
357  ±  1 1-3 
,-■!  ±  2.24 

23.56    I    O.I6 
6.88  ±  0.47 

4.65 

16.30  ±  0.10 

6.02  ±  0.42 
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In  both  the  mangel  wurzel  and  the  sugar  beet,  therefore,  there  is  great 
variability  in  the  characters  considered,.  This  is  due  partly  to  internal 
factors,  and  partly  to  external  ones.  The  variability  of  the  weight  of  the 
root  and  the  weight  of  the  epigeal  part  is  much  greater  than  that  of  the 
sugar  content  or  dr_v  matter  content. 

In  the  sugar  beet  the  sugar  content  varies  less  than  in  the  mangel 
wurzel.  This  seems  to  be  the  result  of  continual  selection  aiming  at  the 
increase  of  the  sugar  content.  This  character  has,  therefore,  become  rela- 
tively stable,  whereas  in  the  wild  beet  it  varies  enormously.  On  the  other 
hand,  in  the  selection  of  the  sugar  beet  relatively  less  attention  has  been  paid 
to  the  weight  of  the  root,  and  this  character  has  remained  more  variable 
than  the  preceding  one.  It  appears,  moreover,  much  more  sensitive  to 
external  influences  than  are  the  sugar  content  and  dry  matter  content.  This 
last  varies  relatively  little,  hardly  more  than  the  sugar  content. 

In  the  mangel  wurzel,  unlike  the  sugar  beet,  selection  has  aimed  almost 
exclusively  at  increasing  the  weight  of  the  root,  only  much  later  was  it 
concerned  with  increasing  the  sugar  content,  which  has  thus  remained  very 
variable.  Moreover,  it  must  be  acknowledged  that  the  weight  of  the  root 
is  also  variable  by  reason  of  its  sensitiveness  to  external  influences,  so  that, 
in  spite  of  continual  selection,  this  character  cannot  become  stable.  The 
dry  matter  content  varies  little  as  a  results  of  selection  which  has  aimed  at 
increasing  it. 

On  the  whole  the  characters  studied  vary  more  in  the  mangel  wur- 
zel than  in  the  sugar  beet. 


584  -  Studies  on  the  Inheritance  of  Certain  Characters  in  the  Castor  Oil  Plant.  — 

White,  O.,  in  the   Brooklyn  Botanic  Gardens   Memoir",  Vol.  I,  pp.    513-520  +  Plates 
XXIII-XXVIII,  Brooklyn,  N.  J.,  itn8. 

Although  the  genus  Ricinus  is  made  up  of  a  single  widely  distributed 
species,  R.  communis,  it  presents  many  forms  which  have  from  time  to  time 
been  considered  as  distinct  species.  These  forms  transmit  many  of  their  cha- 
racters integrally  to  their  descendants.  This  has  been  shown  by  control  cul- 
tural experiments  made  at  the  Brooklyn  Botanical  Garden  with  numerous 
pure  strains  of  the  first,  second  and  third  generation.  A  series  of  crosses  be- 
tween extreme  forms  gave  in  every  case  a  perfectly  fertile  and  normal  Fx  and 
F2  hybrids.  The  paper  under  review  gives  the  results  of  crosses  made  to  study 
the  inheritance  of  a  dozen  or  more  distinct  characters  —  stem  colour,  pre- 
sence or  absence  of  pruina,  dehiscence  and  indehiscence  of  capsules,  co- 
lour of  the  spermoderm,  shape  and  size  of  the  seed,  growth,  etc. 

Stem  colour.  —  There  are  five  different  colours  :  1)  light  green,  2) 
green  tinged  with  red ;  3)  carmine  ;  4)  mahogany  red ;  5)  purple  (dark  red) . 

Chemically  these  colours  are  identical ;  the  pigment  contains  traces 
of  chloroform,  insoluble  in  alcohol,  xylene,  and  pure  chloroform.  The 
different  shades  are  due  to  :  1)  the  presence  or  absence  of  factors  regula- 
ting the  concentration  of  the  colour ;  2)  the  presence  or  absence  of  a  fac- 
tor regulating  the  distribution  (design)  of  the  colour,  in  the  absence  of 

[583-584] 


552  PLANT    BREEDING 


which  the  stem  and  leaves  are  mahogany  red  when  there  is  no  pruina  or 
purple  when  there  is  pruina. 

Results  of  crossing  experiments  :  green  tinged  with  red  X  green.  —  Ft  = 
green  tinged  with  red  ;  F2  —  green  tinged  with  red  and  green  in  the  ratio 

3:  I- 

Green  tinged  with  red  X  mahogany  red.  — Ft  =  carmine  ;  F2  =  green 
tinged  with  red,  carmine,  and  mahogany  in  the  ratio  1:  2:  1. 

Green  tinged  with  red  X  carmine.  —  Fx  =  carmine;  F2  =  carmine  and 
green  tinged  with  red  in  the  ratio  3:1. 

The  results  obtained  for  the  Ft  and  F2  of  the  three  crosses  may  easily 
be  explained  in  each  case  by  the  presence  or  absence  of  a  single  factor. 
There  would  be,  therefore,  determinants  or  genetic  factors  in  all  the  crosses. 

Presence  or  absence  of  pruina.  —  There  are  types  of  castor-oil 
plants  without  pruina.  When  these  are  crossed  with  normal  types, 
the  Ft  plants  have  pruina  and  the  F2,  plants  have  and  have  not  pruina 
in  the  ratio  of  3  :  1. 

Dehiscence  of  the  capsules.  —  There  are  two  forms,  dehiscent  and  in 
dehiscent. 

1  A)  Dehiscence.  —  The  ripe  capsules,  open  spontaneously  with  vio- 
ence,  scattering  the  seeds  around  to  a  great  distance.  This  is  probably 
caused  by  cells  which,  when  ripe,  rapidly  lose  their  moisture  and  contract 
causing  the  pod  to  break  and  expel  the  seeds.  This  is  an  unfavourable 
character  and  necessitates  frequent  harvesting  (at  least  twice  a  week) 
to  avoid  the  loss  of  large  quantities  of  seed.  The  walls  of  dehiscent  cap- 
cules  are  very  thick  and  tough. 

B)  Indehiscence.  —  The  seed  adheres  to  the  walls  of  the  fruit  when 
it  is  completely  ripe. 

The  cross  dehiscent  X  indehiscent  form,  gave  in  the  Fv  dehiscent 
plants  and,  in  the  F2,  both  dehiscent  and  indehiscent  forms  in  the  ratio 
9  :  7.  Dehiscence  seems,  therefore,  to  be  due  to  two  factors,  A  and  B. 

In  this  case  the  dehiscent  form  would  be  equal  to  A  ABB,  and  the  in- 
dehiscent form,  aabb.  When  crossed  these  types  would  give,  in  the  F2, 
dehiscent  and  indehiscent  plants  in  the  ratio  9  :  7. 

Colour  of  the  spermoderm.  —  The  spermoderm  may  be  white, 
brownish  yellow,  various  shades  of  red,  grey,  brown,  or  black.  In  the  cros- 
ses, the  chocolate  brown  colour  is  dominant  to  the  black,  red,  white,  and 
grey.  The  red  colour  seems  to  depend  on  more  than  one  determinant.  In 
every  case  there  are  factors  which  modifiy  the  fundamental  character  by 
determining  the  appearance  of  different  shaped  markings  :  1)  very  fine 
streaks  ;  2)  large  streaks  ;  dappled  or  speckled  ;  3)  small  spots. 

By  crossing  plants  with  fine  streaked  seed  witli  plants  with  large 
streaked  seed  an  /  ,  is  obtained  with  fine  streaks,  and  an  F2  with  fine  and 
big  streaks  in  the  ratio  3  :  1.  The  character,  therefore,  evidently  depends 
on  one  factor. 

Size  and  shape  of  seed.  —  Ovoid  x  spheroidic  =  Fx :  ovoid  — 
F2 :  ovoid  and  spheroidic  in  the  probable    ratio  of  9 :  7.     The  shape  of 
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the  seed  is,  like  dehiscence,  due  to  two  factors.  With  respect  to  size  and 
weight,  there  are  types  of  castor  oil  with  seed  1  cm.  long  weighing  0.1  gm. 
and  seed  2.5  cm.  long  weighing  1  gm.  When  these  are  crossed,  the  Ft 
has  intermediate  forms  in  all  stages,  and  the  F2  has  extreme  types  with  a 
complete  set  of  intermediate   forms. 

The  other  characters,  such  as  periodicity,  length  of  stem,  growth, 
shape  of  leaves,  etc.,  are  also  mendelian,  but  the  experiments  which  have 
been  made  so  far,  do  not  warrant  any  conclusions  as  to  their  gametic 
structure. 

585  -  Montgomery  Seedleaf,  A  New,  and  vary  Productive  Tobacco  Hybrid  Obtained 

in  Ohio,  U.  S.  A.  —  Hauser,  T.,  in  The  Journal  of  Heredity,  Vol.  IX,  No.  8,  pp.  354356 
+  4  Figs.     Washington,  December,  igi8. 

In  a  series  of  tobacco  hybridisation  and  selection  tests  made  at  the 
Ohio  Agricultural  Station  in  1903,  the  hybrid  Montgomery  Seedleaf, 
obtained  from  the  cross  Washington  (Ohio)  Seedleaf  x  Big  Graham,  pro- 
ved much  superior  to  the  ordinary  varieties  of  tobacco.  It  differs  distinct- 
ly from  its  parents,  both  of  which  have  drooping  leaves,  by  its  straight- 
ness.  It  height  (above  that  of  a  man)  and  vigorous  vegetation  make  it 
very  productive  ;  it  often  gives  yields  exceeding  2  990  lb.  an  acre.  Another 
valuable  quality  is*  it  resistence  to  drought.  It  is  true  that  excessive 
drought  hinders  flowering,  but  when  it  is  over  the  plant  grows  with  a  new 
vigour.  This  tendency  sometimes  makes  it  necessary  to  top  it  before 
the  floral  buds  form. 

This  new  variety,  already  adopted  by  tobacco  growers  in  south-west 
Ohio,  was  awarded  first  prize  in  a  competion  for  which  seventy  other 
varieties  were  entered. 

586  -  Variability  of  Characters  in  the  Sadish  and  How  to  Reduce  it  by  Selection 
Investigations  in  the  United  States.  —  darkfr,  e.  e.  and  Cohen,  r.  h.,  in  Thejouma 

of  Heredity,  Vol.  IX,  No.  8,  pp.  357-361  +  1    Fig.     Washington,  December,  1918, 

The  commercial  varieties  of  radish  (Raphanus  sativus),  even  the  best 
guaranteed,  show  great  variability  in  the  shape  and  size  of  the  root,  thus 
producing  heterogeneous  material.  The  authors  give  the  results  of  a  se- 
ries of  investigations  aiming  at  determining  the  causes  and  extent  of  this 
variation,  as  well  as  the  practical  application  of  the  results  obtained.  The 
varieties  used  were  Scarlet  Globe  and  White  Box,  globular  rin  form  and 
developing  fully  in  four  weeks,  and  White  Icicle,  cylindro-conical  in  form 
and  developing  fully  in  six  weeks.  The  characters  studied  were  weight 
of  the  root  (in  grammes),  and  length  and  breadth  of  the  root  (in  milli- 
metres) . 

By  dividing  the  length  of  the  root  by  its  breadth,  a  figure  was  ob- 
tained which  gave  a  fairly  exact  idea  of  its  shape.  In  the  globular  types 
this  quotient  remained  near  1,  whereas  in  the  cylindro-conical  shapes  it 
varied  between  4  and  5. 

Weight  of  the  root.  —  This  is  the  most  variable  of  the  characters 
studied,  the  index  of  variability  being  as  much  as  49.15  %   for  the   Scar- 
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let  Globe  variety,  66.72  %  for  White  Box,  and  55.34  %  for  White  Icicle. 
In  the  first  variety  the  average  weight  of  the  root  of  all  the  plants  was 
12.58  gm.,  and  the  most  common  weight  10.7  gm.  (observed  in  17  %  of 
the  plants).  In  the  second  variety  these  figures  were  17.22  gm.  and  3.8 
gm.,  and,  in  the  third,  47.59  gm  and  30.5  gm. 

The  true  frequency  curve,  instead  of  resembling  the  corrected  Que- 
TELET  (1),  curve,  was  greatly  displaced  towards  the  values  below  the  aver- 
age, especially  for  the  White  Box  variety. 

Length  and  breadth  of  root.  —  The  principal  results  obtained 
are  given  below  ;  they  show  the  variability  of  these  two  dimensions. 


Breadth 

length  of  root 

of  root 

Variety 

Coefficient 

Coefficient 

Average 

Commonest  length 

of 

of 

length 

variability 

variability 

Scarlet  Globe.    .    . 

35-49mm 

35-5mmand  29.5mm  in  other  words 
the  frequency  curve  has  two  points, 
showing  the  impurity  (heterogenei- 
ty) of  this  variety 

25.00  % 

23.OO  % 

White  Box .... 

2C).42mm 

30.5mm 

25-25  % 

30.13% 

White  Icicle  .   .    . 

124.55mm 

II2.0mm 

27-55% 

12.62  % 

Correlations  :  between  weight  and  length  of  the  foot  :  be- 
tween weight  and  breadth  of  the  root.  —  Although  always  reaching 
very  high  values,  the  first  and  second  correlation  differ  inversely  according 
to  the  varieties.  In  White  Icicle,  the  first  (coefficient  0.884)  exceeded 
the  second  (0.874),  showing  that  the  length  of  the  root  is  more  important 
than  the  breadth,  or,  in  other  words,  that,  in  this  variety,  the  longest 
roots  are  the  heaviest.  In  Scarlet  Globe  and  White  Box  the  contrary  is 
true  ;  the  second  correlation  (0.881  and  0.901  respectively)  exceding  the 
first  (0.650  and  0.826),  showing  in  this  case,  the  preponderating  influence 
of  the  breadth  of  the  roots  over  their  weight. 

SHAPE  of  the  root.  —  As  this  character  is  expressed  by  the  quotient 
of  two  very  variable  characters,  it  is  perforce  very  variable  itself.  This 
is  especially  true  in  the  Scarlet  Globe  variety,  in  which  the  coefficient  of 
variability  reaches  the  very  high  value  of  90.39  %  as  compared  with 
21.96  %  in  White  Box  and  26.55  %  in  White  Icicle. 

Practical  applications. — From  a  commercial  point  of  view,  the 
extreme  heterogeneity  of  the  product  is  a  serious  fault,  for  it  makes  it 
necessary  to  eliminate  a  considerable  number  of  the  radishes  grown  for  the 
market. 

This  excessive  variability  is  due  to  the  fact  that  the  seed  is  harvested 
and  sorted  without  any  standard  for  selection,  and  also  to  the  fact  that 
selection  is  made  difficult  by  :   a)  the  underground  position  of  the    root, 


(1)  See  No.  583  of  tl 
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which  makes  direct  observation  impossible  ;  b)  cross-fertilisation,  the  ra- 
dish being  almost  entirely  self -sterile ;  to  assure  self -fertilisation,  difficult 
and  careful  operations  are  necessary.  The  following  two  methods  for  im- 
proving' radishes  are  proposed  ;  both  are  easy  to  apply  practically  :  — 

1st  method.  —  1)  Determine  the  most  advantageous  type  from  the  point 
of  view  of  weight,  shape,  date  of  full  development,  etc. 

2)  Choose  the  plants  most  closely  resembling  the  desired  type  ;  to  exa- 
mine the  roots  well  they  must  be  carefully  freed  from  all  soil  adhering  to 
them  ;  the  plants  found  to  be  the  best  are  then  replanted,  a  good  distance 
being  left  between  varieties  which  may  hybridise. 

3)  Sow  the  seed  of  each  plant  so  chosen  in  a  separate  plot  or  row  ; 
for  the  subsequent  production  of  seed  only  the  plants  most  faithfully 
reproducing  the  selected  types  will  be  chosen. 

2nd  method.  —  To  prevent  the  roots  from  being  uncovered  during  ve- 
getation, transform  the  plant  artificially  into  a  pseudo-biennial  plant  (1). 
To  do  this,  collect  the  roots  when  they  have  reached  market  size,  choose 
the  best,  and  keep  them  in  a  store  or  silo  during  winter  ;  replant  them  in 
spring.  The  seed  obtained  the  second  year  must  be  sown  in  separate  plots 
or  rows  for  each  plant.  Proceed  then  as  in  the  first  method. 

587  -  Investigations  into  Sseds,  in  the  United  States.  —  1.  Harrington,  g.  t.  and 
Crocker,  W.,  Resistance  of -Seeds  to  Desiccation,  in  the  Journal  of  Agricultural  Re- 
search, Vol.  XIV,  No.  12,  pp.  525-541  -f  Bibliography  of  14  Publications.  Washington, 
September  16,  191S.  —  Crocker,  W.  and  Harrington,  G.  T.,  Catalase  and  Oxidase 
Content  of  Seeds  in  Relation  to  their  Dormancy,  Age,  Vitality,  and  Respiration;  Ibid, 
Vol.  XV,  No.  3,  pp.  137-174  4-  3   Pigs.  +  Bibliography  of  37  Publications.  Washington. 

I.  —  Resistance  op  SEEDS  to  desiccation.  —  The  artificial  desic- 
cation of  seeds  to  hasten  their  ripening  has  raised  the  question  whether 
this  process  may  prove  detrimental  to  the  seed.  Up  to  the  present  the 
opinion  of  workers  on  this  subject  has  varied  greatly. 

The  authors  subjected  seeds  of  wheat,  barley,  Sudan  grass  (Holcus 
halepensis  sudanensis)  Kentucky  blue  grass  {Poa  pratensis  L)  and  Johnson 
grass  (Holcus  halepensis)  to  desiccation  under  varying  conditions  and 
during  different  periods.  They  found  that  the  germinative  faculty  was 
not  appreciably  affected  when  dried  to  less  than  1  %  of  moisture  and,  in 
the  case  of  Kentucky  blue  grass  and  Johnson  grass,  when  the  moisture 
content  was  reduced  to  0.1  %,  although  the  vigour  of  Kentucky  blue 
grass  seedlings  was  greatly  reduced.  This  vigour  was  still  more  reduced 
by  drying  in  a  vacuum  oven  for  6  hours  at  ioo°  C,  although  the  germina- 
tion capacity  was  not  materially  affected. 

II.  —  Catalase  and  oxidase  content  op  seeds  in  relation  to 

THEIR  DORMANCY,  AGE,  VITALITY,  AND  RESPIRATION.  —  At  the  Seed  Test- 
ing Station  of  the  U.  S.  Department  of  Agriculture  Bureau  of  Plant  Indus- 
try it  was  found  that  alternating  temperatures  favour  the  germination 
of  seed  of  certain  fodder  grasses.  The  study  of  this  phenomenon  led  to 
that  of  delayed  germination  and  the  physiology  of  germination  in  general. 

(1)  See  R.  Jan.,  1919,  No.  9.   [Ed.) 
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The  catalytic  activity  of  the  seeds  was  first  determined  by  measur- 
ing the  volume  of  oxygen  given  off  in  an  excess  of  hydrogen  peroxide  so- 
lution neutralised  to  phenolphthalein  by  the  addition  of  deci-normal  caus- 
tic soda.  It  was  found  that  certain  factors  modifiy  this  activity.  For 
instance,  crushing  the  seeds  excessively,  preserving  powdered  seeds  in  a 
desiccation  or  drying  seeds  which  have  been  kept  in  a  germinator,  reduces 
the  catalytic  activity.  In  a  sample  of  wheat  the  catalytic  activity  of  the 
embn-o  was  found  to  be  28  to  29  times  that  of  the  endosperm,  and  the 
same  relation  exists  between  the  oxydase  and  respiration  activities. 

Unripe  Sudan  grass  and  Johnson  grass  seeds  have  a  greater  cataly- 
tic activity  than  ripe  ones. 

The  plwsiologically  inactive  organs  of  seeds  have  only  a  small  frac- 
tion of  the  catalytic  activity  of  the  caryopses.  The  oxydases  are,  how- 
ever, as  active  in  the  vital  as  in  the  non- vital  organs. 

Retention  in  the  germinator  is  not  so  favourable  to  germination,  but 
considerably  reduces  the  catalytic  activity  and  respiratory  intensity  of 
Johnson  grass  seeds.  The  effect  on  the  oxidase  activity  is  less  marked. 

The  optimum  temperature  for  delayed  ripening  in  dried  peach  ker- 
nels seems  also  to  be  the  optimum  for  increasing  catalase  activity.  Oxi- 
dase activity,  however,  decreases  with  delayed  ripening,  although  the  auto- 
colouration  of  the  mass  of  powdered  seed  exposed  to  the  air  increases. 
During  the  germination  of  seeds  of  gramineae  the  catalytic  and  respiratory 
activity  increase  rapidly,  but  there  is  no  intensification  of  oxidase  activity. 

In  certain  seeds,  such  as  those  of  Johnson  grass,  there  is  a  close  cor- 
relation between  catalytic  activity  and  respiratory  intensity,  but  no  rela- 
tion between  these  two  factors  and  the  vitality  of  the  seed  or  the  vigour 
of  the  seedlings  springing  from  it. 

No  general  conclusion  as  to  the  catalytic  activity  of  all  the  seeds  test- 
ed can  be  drawn  from  the  results,  There  is,  however,  reason  to  believe  that 
seeds  may  be  divided  into  different  physiological  types  for  which  more  or 
less  general  criteria  may  be  laid  down.  It  may  also  be  said  that  the  ca- 
talytic activity  of  seeds  is  more  parallel  to  physiological7behaviour  than  is 
the  oxidase  activity. 

588  -  The  Work  of  the  French  Sugar  Beet  Seed  Commission  lor  the  Year  :  918  (1).  — 
.r,vi(n,  E.,  in  the  Comptes  Rendus  de  V  Academic  d' Agriculture  de  France,  Vol.  V, 
NTo.  9,  pp.  323-330.  Paris,  March,  1919 
The  author  summarises  the  work  done  during  the  year  iqi8  by  the  Su- 
gar Bed  Seed  Commission,  instituted  at  the  French  Ministry  of  Agriculture 
The  program  included  :  —  The  institution  of  competitions  (a  competition 
h(  tween  the  Fr<  nch  producing  houses  and  a  competition  for  machines  for 
drying  the  ^-v<\)  ;  the  foundation  of  a  Selection  Station,  to  carry  out  the  im- 
provement of  the  best  of  the  present  varieties  or  the  creation  of  newvarie- 
and  to  study  the  problems  relating  to   the   production  of  sugar  beet 
seed  ;and,  finally, the  institution  of  cultural  tests  in  order  to  improve  the  cul- 
tivation of  the  industrial  sugar  beet. 

(1)  Asp  ugarbeel    eedin  France, see  R.,  Dec,  1917,170.444.  (Ed.) 
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The  results  obtained  in  the  Selection  laboratory  are  given  below  :  — ■ 

In  order  to  improve  existing  varieties  and  to  create  new  ones,  the  select- 
ors started  with  some  of  the  best  varieties  grown  industrially.  Three  years 
are  required  to  work  out  one  generation  :  ■ — ■  First  year:  the  seed  is  sown  in 
spring  and  the  beets  are  harvested  in  autumn  ■ — ■  Second  year :  the  best  beets 
are  replanted  in  spring  ;  in  the  autumn  their  seed  is  gathered  separately 
and  preserved  in  separate  bags — Third  year:  by  means  of  a  cultural  test, 
the  seed  from  each  bag  is  compared  with  seed  fr  m  the  first  year,  kept  as  a 
control;  the  seed  that  does  not  transmit  the  characters  of  the  ''mother" 
beet  is  discarded. 

The  cycle  of  work  was  started  in  1917 ;  good  quality  commercial  seed 
belonging  to  the  best  varieties  was  sown;  at  harvest  time,  the  beets  with 
the  requisite  qualities  of  foliage, shape  and  neck, were  cleaned  with  a  wooden 
spatula,  numbered  with  steel  tags,  weighed  with  a  spring  balance  and  clas- 
sified in  order  of  weight.  They  were  then  bored  with  a  gimlet  scraper,  the 
pulp  obtained  being  used  to  estimate  the  sugar  content  by  means  of  the  po- 
larimeter.  The  beets  analysed  are  classed,  according  to  their  weight  and 
sugar  content,  n  four  groups  :  — ■  1)  fanrly  heads  ;  2)  choice  ;  3)  third  pick 
4)  rejected.  The  family  heads  were  observed  separately  and  replanted  alone 
or  in  groups  of  2 ,  4  or  6  beets  belonging  to  the  same  variety  or  two  diffe- 
rent ones.  At  flowering  time  they  are  surrounded  by  frames  covered  with 
cloth  to  avoid  hybridisation  between  adjacent  groups  (it  is  best  to  place  the 
beets  in  the  open  air  in  a  plantation,  sufficiently  far  from  any  possibility 
of  Irybridisation,  for  the  seed  bearers,  when  placed  under  cloth  during  flo- 
wering produce  less  seed  than  when  growing  in  the  open  air). 

The  sugar  Beet  Seed  Commission  was  also  entrusted  with  the  duty  of 
ascertaining  how  to  increase  the  yield  of  sugar  per  unit  area.  Compari- 
son of  the  yields  for  the  10  years  1904-1913  in  the  various  regions  of  northern 
Europe  shows  that  the  climate  has  a  great  influence  of  the  yield  of  sugar  per 
acre.  The  sugar  beet  needs  a  great  deal  of  water,  wh"ch  should  be' suppled 
very  gradually.  Soil  worked  deeply  and  of  even  tilth  and  texture  is  more 
efficacious  for  storing  up  water.  The  results  of  the  cultural  tests  depend  in 
great  part  on  the  cultivation  and  the  use  of  manures.  The  quality  of  the 
sugar  beet  seed  depends  on  its  germination  capacity  and  on  its  selection 
brand.  The  germination  capacity  can  be  found  in  the  laboratory,  but  not 
so  the  selection  brand  ;  this  can  only  be  received  with  confidence  if  it  gives 
good  results  and  that  is  why  it  is  so  essentiial  to  produce  seeds  of  a  certain 
brand. 

589  -  Researches  on  the  Best  Way  foi  Preserving  the  Seed  of  the  White  Mulberry  so 
as  to  maintain  its  Germinating  Pjwer,  in  Italy  (i).  —  acqua  c,  in  the  informazioni 

serichr.  Year  VI,  No.  5,  pp.  47-49.  Rome,  March  5,  1919. 
The  seeds  (which  are  really  fruits,  achenes)  of  the  white  mulberry  are 
usually  of  low  germinating  capacity  (50  to  60  %  at  the  most)  and,  in  addition 
have  a  short  life,  which  is  already  diminished  by  the  second  year.     For  this 


(1)  See  R.,  December,  1918,  No.  1342.  {Ed.) 
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reason  it  is  worth  while  finding  out  the  best  way  to  preserve  the  seeds 
so  that  they  will  germinate  well  if  they  have  to  be  kept  one  or  two  years. 

In  order  to  find  out  the  action  of  cold,  the  author  placed,  in  April ,  1918 . 
seed  from  the  same  sample  (with  a  germination  capacity  of  55-60  %  and 
which  had  been  sent  to  him  in  January)  in  two  gauze  bags,  one  of  which 
(control)  was  exposed  to  a  normal  temperature  and  the  other  placed  in  a 
cold  store  at  60C.  until  about  the  end  of  September.  From  then  until  De- 
cember, the  author  did  germination  tests  with  both  lots  and  found  an  average 
of  42  %  for  the  seed  kept  in  the  cold  store  and  34%  for  that  kept  at  ordinary 
temperatures.  But,  on  the  other  hand,  another  sample,  sent  to  the  author 
in  January,  1918,  then  kept  in  a  room  with  a  southern  exposure  and  heated 
during  winter,  had  a  50  %  germination  capacity;  in  this  case  the  useful  fac- 
tor seems  to  have  been  the  dryness  of  the  air  rather  than  the  cold. 

In  another  experiment,  to  determine  the  influence  of  aeration,  mulberry 
seed  was  kept  in  a  cylindrical  bag  of  cloth  (measuring  70  cm.  in  circumfer- 
ence at  30  cm.  in  height)  from  April,  1918,  to  January  1919,  without  ever, 
opening  or  shaking  it  ;  at  the  latter  date,  the  author  gathered  the  seed  sepa- 
rately from  the  top  and  middle  of  the  bag,  and  found  that  the  former,  which 
had  been  in  continual  contact  with  the  air,  had  a  germination  capacity  of 
30  %  against  23  %  for  the  latter.     Aeration  is  also  favourable,  therefore. 

Conclusion.  The  maintenance  of  the  germination  capacity  is  favoured 
by  a  low  temperature  during  summer,  preserving  during  winter  in  a  warm 
and,  consequently,  very  dry  place,  and  aeration.  The  best  way  is  to  "  keep 
the  seed  at  the  natural  temperature,  in  a  dry  place,  with  a  southern  expo- 
sure, so  as  to  have  as  little  damp  as  possible,  to  spread  it  in  thin  layers  and 
stir  it  frequently  "  ;  this  is  the  old  method  long  used  for  preserving  seeds  in 
general. 

590  -  Red  Fife  and  White  Fife  V. heats  —  Saunders,  C.  E.,in  the  Domirt     1   Experiment 

Farms,  Seasonal  Hints  (East  and  British  Columbia),  No.  13,  pp.  3-4.  Ottawa,  On1 
March,  191 9. 

The  origin  of  "  Red  Fife  "  (1)  wheat  in  Canada  is  well  known,  but  that 
of  "  White  Fife  "  is  still  obscure.  However,  it  seems  certain  that  the  lat- 
ter is  a  mutation  from  the  former.  The  only  appreciable  difference  is  found 
in  the  colour  of  the  bran  :  that  of  Red  Fife  is  fairly  dark  reddish  brown.while 
that  of  White  Fife  is  pale  yellow.  A  long  comparative  study  of  the  two 
wheats  has  shown  that  they  are  nearly ,if  not  absolutely,  identical.  Contrary 
to  the  common  opinion,  the  grain  of  White  Fife  is  not  softer  than  that  of 
Red  Fife-  and  it  is  neither  inferior  as  regards  bread-making  nor  better  as 
regards  yield. 

As  red  wheats  are  preferred  commercially,  the  author  (Dominion  Cereal- 
ist)  advises  that,  in  Canada,  White  Fife  should  be  replaced  by  Red  Fife, 
especially  early  Red  Fife. 


(1)  See  thearti<  U  byl^.H.Ni  wmann,  Wheat  Production  in  Canada,  in  R.,  July,  1917* 
pp.  961-967.  Red  I'll'  predominates  in  th.  wh$a1  Introduced inti  Eun  peundei  th<  name  of 
"  Manitoba  "/and  1  >e  Vilhorxn proposes  t<-  replace  tin  secondmoreorless  vague  name  by 
tlu-  more  exact  Brtti  ne.  See  R.,  April,  No.  336.  {Ed.) 
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591  -  Rosen  Rye,  A  New  Variety  with  a  High  Grain  Yield  Obtained  by  Selection  at  the 
Michigan  Agricultural  Station,  U.  S.  A.  —  Spragg,  f.  a.,  and  nicolson,  j'.  w.,in 

fhe  Journal  of  Heredity,  Vol.  IX,  No.    8,   pp.    375-378  -f-  3    Figs.  Washington,  De- 
cember, 191 8. 

This  new  variety,  obtained  by  selecting  rye  from  Russia,  is  distin- 
guished from  the  local  varieties  by  the  following  characters  : 

1)  Short,  strong  straw. 

2)  High  percentage  of  setting,  in  good  years  as  much  as  99  %  (com- 
pared with  approximately  50  %  for  the  ordinary  varieties) . 

3)  Very  developed  grain,  exceeding  the  glumelles. 

4)  Ears  of  the  same  length  as  those  of  the  ordinary  varieties,  but 
much  more  compact  and  larger,  with  square  sections. 

5)  As  a  result  of  the  characters  of  the  ear  and  grain,  very  high  grain 
yield  :  —  an  average  of  19.9  to  21.5  cwt.  per  acre,  as  compared  with  7.2  and 
7.9  cwt.  for  the  ordinary  varieties. 

These  qualities  show  that  the  cultivation  of  this  variety  should  be  ex- 
tended as  much  as  possible  in  order  to  substitute  it  for  the  local  varieties. 
As  rye,like  all  cross-fertilising  species,is  subject  to  hybridisation  from  natural 
crosses,  the  propagation  fields  must  be  isolated  and  most  carefully  con- 
trolled in  order  to  prevent  the  new  variety  from  degenerating  rapidly.  This  is 
being  done  by  the  Michigan  Crop  Improvement  Association  in  collaboration 
with  the  Michigan  Agricultural  Station,  and  farmers  who  undertake  to 
produce  and  sell  controlled  seed  guaranteed  to  contain  99%  of  seed  of  the 
Rosen  type. 

592  -  Rice  Growing  in  the  Dominican  Republic  —  McEean,  A.  in  Commerce  Reports,  No. 
2  58,  p.  453.  Washington,  D.  C,  191 7. 

The  cultivation  of  rice  is  among  the  most  promising  industries  in  the 
Dominican  Republic.  Rice  might  be  properly  termed  the  staple  food  of 
this  country,  as  it  is  the  largest  single  import,  reaching  in  1917  a  record 
value  as  the  following  table  of  imports  shows  (kilo  =  2.2046  pounds)  ; 

Year  Kg.  Value  Year  Kg.  Value 


1912 

12  I09  IIO 

:-'  772  982 

1915 

11  748675 

$  908876 

1913 

13002  935 

736  751 

1 91 6 

12  241 018 

1  080  068 

1914 

8  755  990 

435  77b 

1917 

11  572278 

1  317 112 

The  growing  of  rice  has  only  recently  been  started  in  the  Republic, 
and  the  production  does  not  yet  fully  supply  the  local  market,  much  less 
leave  a  surplus  for  export.  There  are  thousands  of  acres  of  land  suitable 
for  rice  in  the  Dominican  Republic,  the  prices  of  which  range  from  $  5  to 
$  25,  depending  on  its  fertility  and  accessibility.  With  irrigation  two  crops 
of  rice  may  be  obtained  a  year.  Labour  is  good  and  fairly  plentiful.  The 
prevailing  wages  for  farm  hands  are  60  to  70  cents  per  day  of  12  hours. 
Women  are  also  employed  at  30  to  40  cents  a  day,  and  it  is  said  that  their 
work  is  equal  to  the  men's. 

The  rice  that  is  produced  is  grown  principally  in  the  Provinces  of 
Azua,  la  Vega,  Santo  Domingo,  Pacificador,  and  Monte  Cristi.     In  the  last 
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named  province  it  is  grown  by  means  of  irrigation.  Although  there  are  no 
statistics  available  it  is  estimated  that  there  are  about  2  000  acres  of  rice 
under  cultivation  in  the  Dominican  Republic. 

The  native  rice  is  of  inferior  quality,  owing  to  primitive  methods  of 
harvesting  and  milling.  There  are  many  broken  grains,  and  the  rice  is 
not  uniform  in  either  size  or  firmness,  nor  is  it  polished.  The  mortar  and 
pestle  are  still  used  to  a  great  extent  in  husking  and  there  are  also  many 
small  hand  mills  in  the  rice-growing  districts.  There  are  only  four  modern 
mills  in  the  entire  country,  although  there  will  undoubtedly  be  more  used  as 
this  industry  is  developed. 

While  the  Dominican  Republic  may  never  become  an  exporter  of  rice, 
it  should   in  time  produce  sufficient  for  its  own  consumption. 

593  -  Sudan  Grass  {Sorghum  exiguum)  in  the  South  of  France.  —  Schribaux,  iu 

the  Comptcs  rendus  de  I' Academie  d' Agriculture  de  France,  Vol.   V,  No.  14,  pp.  460-464. 
Paris,- April  9,  191 9. 

The  author  describes  the  excellent  results  obtained  by  M.  Ljbes  in 
the  Gard  district  (France)  when  attempting  to  grow  Sorghum  exiguum, 
which  was  introduced  into  America  in  1903  from  the  Egyptian  Sudan  under 
the  name  of  Sudan  grass  (1).  This  grass  appears  to  be  really  interesting, 
at  any  rate  for  the  south  of  France. 

As  its  origin  is  a  warm  region,  Sudan  grass  should  only  be  sown  after  the 
last  spring  frosts;  12  to  15  kg.  of  seed  suffice  per  hectare;  it  should  be  sown  in 
lines  40  to  60  cm.  apart  so  that  it  can  be  hoed  ;  if  it  is  not  hoed  the  lines 
can  be  20  to  25  cm.  apart. 

Four  chief  characters  show  this  plant  to  be  worth  the  attention  of  far- 
mers in  the  south  of  France  :  1)  great  resistance  to  drought;  2)  rapid  growth 
(so  much  so  that  when  sown  close  it  chokes  out  weeds)  ;  3)  very  high  yields 
on  irrigated,  fertile  soils  ;  its  yield  in  food  material  appears  to  exceed  that 
of  annual  plants  grown  under  the  same  conditions;  4)  can  be  made  into  hay. 

In  the  United  States,  Sudan  grass  has  given  the  extraordinary  crop  of 
20  000  kg.  of  hay  per  hectare  (nearly  8  tons  per  acre).  The  author  intends 
to  study  the  possibilities  of  the  plant  for  the  north  of  France  as  well. 

594  -  The  First  Cotton  Growing  Experiments  in  Fuehat,  Bengasi.  —  Zanon,  Vito, 
in  V A%ricoltura  coloniale,  Year  XII,  No.  6,  pp.  337-344  k+  ^Figs.  Florence,  De« 
cember  31,  191 8. 

Cotton-growing  without  irrigation  in  the  Bengasi  plain  has  to  face  cli- 
matic conditions  (little  rain,  predominance  of  strong,  dry  winds)  which, 
at  first  sight,  seem  unfavourable  ;  on  the  other  hand,  it  is  not  woith  while 
growing  it  with  irrigation,  as  greater  profits  can  be  obtained  by  using  the 
water  for  other  crops.  But  the  author  has  seen  very  vigorous  plants  of 
arborescent  cotton  (Gossypium  barbadeyse)  in  several  gardens  in  Bengasi 
and  he  has  considered  the  possibility  of  exploiting  the  immense  steppe  of 
Bengasi  by  nn-ans  of  cotton-growing.   The  local  seeds  (thus  already  acchma- 


(l)See  R.,  Julyi9i3,  No.  799;  R.,  Jan.  1916,  No.  42;  R.,  ^Liy  1917,  No.  431  ;  R.,  Oc- 
tober, 1 91 7,  No.  893.  (Ed) 
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tised)  as  well  as  those  of  "  Caravonica  Wool  "  and  "  Boyd's  Prolific  " 
sent  to  the  author  from  Sicily,  only  germinate  in  May,  that  is,  when  no  re- 
liance can  be  placed  on  the  rains  that  give  an  impulse  to  growth  so  that  the 
plant  will  afterwards  be  in  a  condition  to  resist  the  long  period  of  drought 
and  the  winds  ;  again  the  growth  of  the  adult  plant  stops  from.  December 
to  May  (flowering  takes  place  in  June) . 

The  problem  was  to  obtain  small  plants  on  the  spot  that  would  be  lig- 
nified  by  May.  But  replanting  has  small  chance  of  success  at  that  period, 
and  all  that  can  be  done  is  to  sow  in  pots. 

The  author  has  found  out  how  to  make  sowing  easy  and  cheap  by  using 
old  preserved  food  cans  of  a  litre  capacity ;  he  removed  the  cover  of  the  cans 
and  cut  the  botton  all  round  save  at  one  place  left  for  an  attachment ;  he 
filled  them  with  earth  and  sowed  the  local  cotton  (barbadense)  in  August; 
he  occasionally  watered  the  plants  and,  in  December,  i.  e.,  after  the  first 
rains,  transplanted  them  in  dee  ptrenches  70  to  80  cm.  deep  and  1  to  2 
metres  apart.  Transplanting  is  very  easy  as  all  that  has  to  be  done  is  to 
remove  the  bottoms  of  the  cans,  which  only  just  hold  together  —  having 
been  cut  as  described  above  ■ —  and  place  the  plants  in  position  just  as  they 
are  in  the  bottomless  cans  ;  the  metal  is  quickly  eaten  away  by  rust  and  the 
plants  are  free  in  the  soil.     They  are  then  left  alone. 

Kven  in  the  first  year  after  transplanting  the  plants  flower  and  bear 
fruit  once.  The  operations  of  sowing  and  transplanting  are  considered  by 
the  author  to  be  neither  too  expensive  nor  too  tiring,  since  the  cotton  plant 
certainly  lives  more  than  12  years  in  Bengasi. 

As  regards  quality,  the  Bengasi  barbadense  cotton  is  quite  equal  to 
"  Caravonica  Wool  "  and  it  might  be  improved  very  much  yet  by  means 
of  selection. 


595  -  IaiD-Chin9Se  Cotton  (1).  —  Prctdhomme,  E.,  in  L'Agronomie  colonlale,  Bulletin  men- 
suel  du  Jardin  Colonial,  Year  III,  New  Series,  No.  20,  pp.  60-61.  Paris,  Sept- -Oct.,  1918. 

In  a  study  that  appea  red  in  the  Bulletin  du  Jardin  Colonial,  the  author 
(Director  of  the  "  Jardin  Colonial",  at  Nogent-sur-Marne,  France)  drew 
attention  to  the  interest  that  cotton  growing  on  those  soils  in  Cambodia 
not  subject  to  periodical  inundations  by  the  Mekong  river  or  its  tributa- 
ries might  have  for  the  French  spinning  industry  (2) . 

The  author  points  out  that,  up  to  the  present,  Indo-China  is  the  French 
colony  that  exports  most  cotton.  This  crop  is  most  developed  in  Cambodia 
and  Annam,  regions  with  a  yearly  exportation  of  lint  and  unginned  cotton. 
Tonkin  also  furnishes  small  quantities  of  cotton,  but  the  crop,  being  entirely 
absorbed  by  local  needs,  does  not  give  rise  to  any  external  commerce. 

The  pre-war  exportation  statistics  show,  as  will  be  seen  from  the  append- 
ed Table,  that,  for  the  last  5  normal  years  1909-1913  inclusive,  the  exports 
of  Indo-Chinese  cotton  reached  an  average  of  over  3000  metric  tons  of  lint 
per  annum.  The  amount  exported  in  1913  was  almost  double  that  exported 
in  1909. 

(1)  See  R.,  December,  1919,  No.  1355  and  R.,  January  1919,  No.  46  {Ed). 

(2)  See  R.,  January,  1919,  No.  46.  (Ed.) 
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Exportation  of  Indo-Chinese  cotton  {in  metric  tons). 


Form  in  which  exported 

1909 

1 910 

1911 

1912 

1913 

Averages 

2  288 
440 

1  319 
73° 

1  354 
543 

2  004 
968 

3284 
2  129 

2  049.8 

Unginned  cotton   (')  expressed  as  lint. 

962 

Totals      ■    ■ 

2  728 

2049 

1897 

2  972 

5  413 

3  011.8 

*  The  unginned  cotton  exported  conies  mostly  from  Annam.  To  express  this  cotton 
as  lint,  the  quantity  of  cotton  delivered  for  export  was  divided  by  3,  which  corresponds 
to  a  yield  of  about  33  %.     (Author) 


5  16  -  Chinese  Experiments  with  American  Cotton  Seed.  —  maynard,  i^.  in  Commerce 

AV ports,  No.  164,  p.  1 65.  Washington,  D.  C,  191 8. 

An  augmented  program  of  experimentation  with  American  cotton 
seed  in  and  about  Shanghai  has  been  laid  out  for  191 8  by  the  Cotton  Im- 
provement Association  of  China.  The  organization  is  a  newly-formed  body 
of  400  men  interested  in  the  cotton-growing  industry  hereabouts  and  one 
which  is  specializing  in  the  introduction  of  American  cotton. 

A  consignment  of  120  sacks  of  Georgia  cotton  seed  of  a  variety  which 
has  given  gratifying  results  in  the  past  season  has  been  just  received. 
The  seeds  are  to  be  distributed  among  the  members  of  the  association. 

The  consignment  totals  2400  pounds  of  seed  of  the  Cleveland  Big  Ball 
variety,  sufficient  to  plant  400  mow  (a  "  mow  "  is  approximately  one  fifth  of 
an  acre)  of  land  and  is  expected  to  yield  a  return  which  will  assure  the  plant- 
ing of  a  very  large  area  next  year.  Mr.  Moh,  a  cotton  spinner  who  started 
the  Cotton  Improvements  Association  of  China,  besides  planting  his  60-mow 
experiment  station  in  Yangtszepoo,  has  opened  a  new  station  of  36  mow  in 
Pootung  to  be  devoted  to  the  acclimitization  of  American  cotton.  His 
successes  of  the  past  seasons  have  convinced  him  of  the  superiority  of  this 
cotton  over  the  native  plant  and  of  the  entire  feasibility  of  its  successful 
introduction  into  China. 

His  work  has  given  to  Mr.  Moh  entire  confidence  in  the  future  of 
American  cotton  here,  a  feeling  shared  by  Mr.  H.  H.  Jobson,  the  American 
cotton  expert,  who  came  to  China  to  investigate  for  the  Chinese  Government. 
The  results  secured  at  Yangtszepoo  station  last  year  were  gratifying.  The 
season's  crop  spun  consistently  32s  and  42s.  The  usual  return  from  Chinese 
cotton  is  if>s  or  20s. 

According  to  Mr.  Moh,  if  attention  is  paid  to  the  care  of  the  seed  there 
is  no  question  but  that  American  cotton  can  be  successfully  introduced  to 
the  country  about  Shanghai.  There  have  been  unsuccessful  attempts  in 
the  past,  but  there  were  reasons  for  it.  The  crop  was  usually  planted 
too  late  and  the  seed  was  not  of  the  variety  suited  to  local  conditions.  It 
was  invariably  ol  >tained  from  Oklahoma  or  Texas,  where  very  dry  conditions 
prevail,  and  was  thus  entirely  unadapted  to  the  locality;  whereas  the 
seed  from  Georgia  can  be  acclimatised  in  about  three  years. 
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The  Chinese  of  the  cotton  industry  have  come  to  a  realization  of  the 
necessity  for  improving  the  fibre  of  the  native  plant.  It  was  with  this  in 
view  that  the  Cotton  Improvement  Association  was  formed  and  plans  laid 
for  enlarging  the  field  of  experimentation  in  191 8,  hoping  to  have  a  success- 
ful crop  and  to  obtain  seed  for  greatly  increased  planting  next  season,  as 
it  not  advisable  to  introduce  new  seeds  each  year.  The  new  experiment 
station  in  Pootung  will  be  called  the  association  station,  and  will  be  con- 
ducted under  its  auspices  and  for  the  benefit  and  instruction  of  the 
members. 

There  are  further  indications  of  an  active  interest  in  cctton  improve- 
ment among  Chinese  officials. 

597  -  Textile  Fibres  Furnished  by  the  Lotus  in  Italy.  —  See  No.  604  of  this  Review. 

598  -  Olive-Growing  in  Apulia,  Italy.  —  Brigvnti,  G.,  in  UAgricoltura  italiana  illu- 
strata,  Year  I,  No.  i,  pp.  32-57  -f  13  Figs.  Milan,  January,  1919. 

Apulia,  and  especially  the  provinces  of  Bari  and  I^ecce,  is  the  largest  and 
most  active  olive-growing  region  (1)  in  the  south  of  Italy. 

Out  of  a  total  of  588  400  hectares  of  specialised  olive  orchards  in 
Italy,  about  3/5,  or  312  800  hectares,  belong  to  Apulia  ;  this  also  includes 
a  little  less  than  200  000  hectares  of  olive  orchards  with  intercalated 
crops,  against  1  720  000  hectares  for  the  whole  of  Italy. 

The  oil-extractors  in  Apulia  work  each  year  an  average  of  over  2  million 
quintals  of  olives  ;  however,  this  amount  varies  a  great  deal  from  year  to 
year  ;  thus,  in  1915,  there  was  a  minimum  of  1  million  quintals  (national 
production  :  9  300  000  quintals)  and,  in  1916,  a  maximum  of  6  848  000  quin- 
tals (national  production  just  under  13  million  quintals),  i.  e.,the  annual 
production  of  the  olive  orchards  in  Apulia  is  between1^  and  1/2  of  the  produc- 
tion of  all  the  olive  orchards  in  Italy,  and  is,  on  an  average,  a  little  more  than 
1/5.  The  value  of  the  crop  varies  between  25  and  more  than  170  million 
lire. 

In  Apulia,  as  in  the  rest  of  Italy,  olive  growing  is  sensibly  declining. 
The  years  of  abundant  production  alternate  with  periods  of  poor  crops  last- 
ing 3  to  10  years.  This  is  due  to  many  causes  :  —  in  the  first  place,  too 
great  age  of  numerous  orchards  ;  agamic  reproduction  by  suckers  often 
taken  off  old  plants  ;  bad  spring  weather  ;  prolonged  drought,  sometimes 
lasting  three-quarters  of  the  year;  unsuitable  manuring,  pruning  and  culti- 
vation ;  annual  invasion  either  of  the  olive  fly  (Dacus  oleae),  the  olive  tinea 
{Prays  oleellus),  Rhynchites  cribripennis,  or  of  all  three  of  these  very  injurious 
insects  at  once  ;  infections  by  vegetable  parasites. 

The  phenomenon  that  is  repeated  each  year  with  varying  intensity 
in  the  olive-orchards  of  all  the  regions  and,  to  a  higher  degree,  in  those  of 
Apulia,  is  the  very  abundant  flowering  of  the  trees  followed  very  often  by 
a  small  and  sometimes  very  small  crop.     There  is  a  high  percentage  of  ab- 


(1)  See  the  article  by  Prof.  F.  BRACCI,  The  Present  State  of  Olive-Growing  in  Italy,  in 
R.  October  1913,  pp.  1496-1502.  (Ed). 
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normal  flowers,  in  which  the  female  organ  aborts  when  the  flowers  open; 
with  certain  varieties,  and  still  more  with  certain  environmental  conditions, 
the  percentage  remains  lower  than  50%,  while,  in  other  cases,  it  even  reaches 
98  %.  A  proportion  of  20  %  of  normally  developed  and  fertilised  flowers 
would  be  enough  to  assure  an  abundant  cropbut  many  of  the  flowers  that  are 
of  normal  development  at  the  moment  of  anthesis  (sometimes  80  and 
even  90%)  are  subject  to  a  progressive  diminution  of  their  physiological 
activity  (Petri)  (1)  particularly  favoured  by  a  lack  of  nutrition  of  the  plant 
and  by  persistent  drought. 

In  Italy,  the  average  unit  production  of  olives,  according  to  the  offi- 
cial statistics,  is  only  8  quintals  per  specialised  hectare.  The  value  of  the 
national  production  is,  on  an  average,  250  million  lire.  The  author  thinks 
that  were  suitable  technical  methods  employed,  this  figure  could  be  easily 
doubled.  The  Italian  preserved  olive  industry  (2)  might  become  of  much 
more  importance  than  it  is  at  present. 

599  -  E/aefs  Terema.  a  N3W  Oil-Palm.  —  Bulletin  del'Off ice  colonial  (according  to  the 
Deutsche  Kolonialzeitung),  Year  XXII,  No.  133,  p.  28.  Paris-Melun,  January,  1919. 

A  very  good  new  oil  palm  has  been  discovered  in  the  Cameroons.  It  is 
Elaeis  Terema,  whose  oily  nut  is  surrounded  by  a  pulp  so  rich  in  oil  that  the 
yield  is  almost  double  that  of  Lisombe  (3),  a  variety  which  has  so  far  been 
considered  the  best  for  planters. 

Before  recommending  that  this  fairly  rare  variety  should  be  cultivated, 
the  German  administration  wished  to  wait  for  the  result  of  the  experiments 
carried  out  at  the  Victoria  Experiment  Garden. 

6)0  -  H3V3a  in  th9  B3lgian  Congo.  —  De  B.way,  Yves,  in  the  Bulletin  agricoledu  C 

Beige,  Vol.  IX,  Nos.  1-4,  pp.  78-94  +  4  Figs.  London  (during  the  war),  March-Decem- 
ber, 1918. 

Report  on  the  hevea  plantation  at  Yangambi  (near  Stanleyville)  by 
the  author  (sent  on  a  mission), who  is  the  manager  of  some  hevea  plantations 
in  Malasia.  The  mission,  which  lasted  from  November  16, 1917  to  February 
14,  1918,  had  the  object  of  organising  an  experiment  on  the  exploitation  of 
sufficiently  developed  heveas,  based  on  the  methods  employed  in  the  hevea 
plantations  in  the  Far  East. 

The  plantation  was  started  in  191 1  ;  11411  trees  were  planted  in  the 
first  year  on  46.6  hectares  ;  in  1913,  26  750  trees  were  planted  on  132  hec- 


(1)  See  R.,  July,  1913,  No.  876;  Jan.,  1915,  No.  108  ;  May,  1917,  No.  438.  (Ed). 

(2)  Spain  produces  annually  more  than  400  000  quintals  of  preserved  green  olives  and 
irtamore  than  half  of  this,  more  than  120.000  to  130000  quintals  going  to  the  United 

Si  ites  The  "Spanish  olive"  commonly  grown  in  the  province  of  Bari  and  particularly  iuthe 
territory  of  Andria  has  a  large  stone  aiidsomewhat  woody  flesh  ;  the  best  Italian  table  olive 
is  the  "  Ascolana  "  variety,  which  closely  resembles  that  of  Seville,  whilhis  so  much  appre- 
ciated (Gatiano  briganti.  Per  alcunenostre  Industrie  agrarie  [In  support  of  some  of  our 
agricultural  Industries])  is  La  Propaganda  agricola  eV  A  jicultura  pugliese,  Series  II,  Year  X, 
No.  13.  PP.  145-148.  Bari,  July  15,  1918.  (Ed.) 

(3)  Variety  of  Elaeis  nigrescens  ;  see  R.,  Sept.,  1918,  No.  986.  {Ed.) 
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tares  ;  the  plantation  therefore  includes  38191  trees  planted  on  178.6  hec- 
tares. The  trees  are  planted  7  metres  apart  in  squares,  giving  204  trees 
per  hectare. 

The  author  deals  with  labour,  the  general  condition  of  the  planta- 
tions as  regards  maintenance  and  growth,  tapping,  cropping  and  yields, 
treatment  of  the  product,  intercalary  crops  (coffee,  Elaeis),  the  diseases  and 
pests  of  hevea  (Fomes  semitostus  and  dieback  [Thyridaria  tarda],  termites), 
drainage,  buildings,  and  rainfall. 

The  reputation  of  hevea  rubber  from  certain  plantations  in  the  Congo  is 
not  yet  established;  it  may  even  be  said  that  it  is  not  well  thought  of.  The 
author  says  that  this  opinion  is  not  true. 

A  hevea  plantation  in  selected  soil  with  a  favourable  climate,  with  a 
way  for  exporting  the  product,  conditions  that  are  to  be  found  at  Yangambi, 
for  example,  can  succeed  and  be  worked  commercially  just  as  much  as  a 
similar  plantation  in  Malaya,  Java  or  Sumatra. 

To  obtain  this  result,  the  methods  of  management  and  manufacture 
of  the  product  employed  in  Malaya  must  be  adopted.  The  same  pecu- 
niary sacrifices  as  regards  clearing,  upkeep  and  the  acquisition  of  all  the 
modern  machinery  necessary  for  obtaining  a  perfect  product  must  be  con- 
sented to.  The  European  markets  are  very  exigent  as  regards  plantation 
rubber,  and,  in  order  to  obtain  a  good  reputation,  all  these  exigences  must 
be  satisfied  as  is  done  in  the  Far  East.  I/abour  is  much  cheaper  in  the  Congo 
than  anywhere  in  the  Far  East  and,  moreover,  the  experiments  at  Yangambi 
have  proved  that  the  local  labour  possesses  the  requisite  aptitude  for  the 
rational  exploitation  of  a  hevea  plantation.  However,  to  be  successful, 
permanent  workmen,  kept  under  a  real  contract  must  be  had,  as  tapping 
the  hevea  is  a  delicate  task  that  should  be  carried  out  regularly  and  which 
requires  a  long  apprenticeship;  continual  changing  of  the  labourers  would 
be  injurious.  The  solution  of  this  question  is  not  impossible  and,  when  it 
is  solved,  the  commercial  future  of  hevea  in  the  Congo  will  also  be  solved. 

601  -  The  Future  Of  Tea  in  Indo-Cllina  (i)  —  Chalot,  C,  in  U Agronomic  coloniale,  Bul- 
letin mensueldu  Jardin  Colonial,  New  Series,  Year  III,  No.  23,  pp.  152-162.  Paris,  March- 
April,  1919. 

The  author's  study  forms  a  useful  supplement  to  the  report  presented 
by  M.  P.  Eberhardt  in  1918  to  the  Congress  of  Colonial  Agriculture  (2). 

With  a  little  effort,  almost  all  the  tea  required  by  France  could  be  sup- 
plied by  Indo -China. 

Before  the  war,  France  consumed  about  1250  metric  tons  of  black  tea 
every  year  ;  in  1915,  1916  and  1917,  the  consumption  was  nearly  doubled 
reaching  2500  metric  tons  in  round  figures.  To  this  should  be  added  the 
black  and  green  tea  consumed  in  North  Africa  and  French  West  Africa. 
The  pre-war  figures  are  given  below  : — 


(1)  Regarding  Indo-Chinese  tea,  see  R,  Nov.  1918,  No.  1243  and  April  1919,  No.  467. 

(2)  See  R.,  Nov.  1918,  No.  1243. 
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Green  teas.  Black  teas. 

Morocco        2385  metric  tons  France 1250  metric  tons 

Tunis 300       »         »                      African  colonies     •    •       200       »         » 

Algeria           ....        .  280       »         » 

Senegal 85       »         » 

Total     ■    .    .          3050       »         »  Total    .    .         1450 

Grand  total 4500  metric  tons 

Here,  then,  is  an  advantageous  market  open  to  Indo-Chinese  tea,  with- 
out counting  that  open  to  the  tea  waste  for  the  extraction  of  caffein  (1). 

If  the  odd  thousand  tons  that  Indo-China  is  obliged  to  import  each 
year  from  China  are  added  to  these  figures,  a  total  of  at  least  5500  metric 
tons  is  obtained  that  the  country  could  produce  without  any  fear  of  over- 
production. 

Indo-China  could  arrive  at  this  total  fairly  rapidly,  as  it  would  only 
represent  about  10  times  its  pre-war  production  which,  besides,  had  increa- 
sed from  35  metric  tons  in  1898  to  489  metric  tons  in  1914  (the  exports 
reached  the  maximum  of  962  metric  tons  in  1915).  About  %  of  the  exporta- 
tion comes  from  Tonkin. 

The  production  has  been  greatly  encouraged  by  the  complete  freedom 
from  duties  in  France  enjoyed  by  Indo-Chinese  tea  since  January  1,  1914, 
and  which  represents  a  premium  for  it  of  2.08  francs  per  kilo. 

Indo-Chinese  tea  has  been  criticised  for  a  certain  sourness,  a  slightly 
bitter  taste  and  a  lack  of  aroma.  These  defects  can  easily  be  corrected  : — 
1)  by  suitable  cultivation  and  pruning  ;  2)  by  gathering  the  young  leaves 
only,  instead  of  collecting  all  the  mature  leaves  without  distinction ;  3) 
by  a  good  fermentation,  which  decreases  the  tannin  content ;  4)  by  the 
well-known  methods  for  decreasing  the  thein  content  and  augmenting 
the  aroma. 

The  author  gives  analyses  of  Indo-Chinese  teas  made  to  compare  with 
analyses  of  Ceylon,  China,  Java,  Indian  and  Caucasan  teas.  The  analyses 
were  made  by  M.  1,.  Rigotard  at  the  "  Jardin  Colonial  ". 

After  gathering,  the  leaves  should  be  properly  sorted,  so  that  the  differ- 
ent commercial  grades  - —  fine,  medium  and  large  leaves  —  should  con- 
sist of  the  youngest  leaves  starting  with  those  at  the  end  of  the  branch 
and  going  down  as  far  as  the  fifth  for  example. 

Proper  machinery  should  be  substituted  in  the  operations  —  fading, 
rolling,  sic  ving  and  drying  —  hitherto  carried  out  by  hand. 

It  would  be  useful  to  create  licences  for  tea  preparers,  as  is  done  in  Tahiti. 

In  conclusion,  expert  examination  of  the  tea,  when  about  to  be  expor- 
ted, would,  it  appears,  give  good  r  suits  by  refusing  to  stamp  any  teas 
that  do  not  possess  the'  commercial  qualities  necessary  for  exportation. 


(1)  Pram  •  ut  8000  k*:.  of  caff<  in, of  which  2000  kt;.  ar<  <  spotted  In  various  f<  ims. 

Supposing  that  Indo-Chij  industrial  yi<  in, 400000kg 

of  waste  from  its  latic  colony  could  b<   utilised  in  Fiance.  A  thit,  In  do  Chi- 

nese tea  h;is  a  higher  o  ffeirj  conti  n1  1  han  1  hal  fromothei  i1  is  there  fore  highly  suit- 

for  the  extraction  ol  kaloid.  (Author). 
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602  -  Tea  from  the  Caucasus.  — ■  L'Agronomie  coloniale,  Bulletin  mensuel  du  Jardincolo- 
nial,  New  Series,  Year  III,  No.  22,  pp.  125-216.  Paris,  January-February,  1919. 

A  brief  summary  of  the  study  by  M.  V.  ThiebauT  (i),  followed  by  the 
results  of  an  analysis  of  tea  from  the  Caucasus  carried  out  in  the  French 
"  Jardin  Colonial  "  by  M.  R.  Rigotard.  The  percentage  results  are:  —  Wa- 
ter, 9.15  ;  Nitrogen,  4.20  (nitrogenous  matter  4.20  X  6.25  =  26.25)  ;  Tan- 
nin, 5.17  ;  Caffein,  1.60  ;  Fats,  0.35.  This  tea  is  remarkable  for  its  low  tan- 
nin content  and  small  caffein  content. 

603  -  Medicinal  Plants  in  the  Italian  State  Forests.  —  Fiori,  a.,  in  L'Aipe,  Rivista  Fo- 

rsstale  Hzliana,  Series  II,  Year  VI,  Nos  1-2,  pp.  20-24.  Florence,  Jan. -Feb.,  1919. 

The  author  has  been  given  the  task  by  the  General  Direction  of  the 
Italian  State  Forests  of  ascertaining  the  richness  in  medicinal  plants  of 
the  unalienable  State  forests.  To  do  this,  the  author  visited,  during  the 
summers  of  1917  and  1918,  the  forests  of  Consiglio  (Venetia).  Boscolungo 
and  Casentino  (Tuscany),  Monticello  (Abruzzi),  Gallipoli-Cognato  (Apulia), 
and  Camere  Chi  use  (Sila,  Abruzzi)  ;  the  author  had  studied  the  flora  of 
the  forests  of  Vallombrosa  and  Follonica  (Tuscany),  and  Umbra- Jacotenente 
(Gargano  Promontory,  Apulia)  previously.  The  author  shows,  by  means 
of  a  table,  for  each  of  the  above-mentioned  forests  (except  for  that  of  Follo- 
nica, which  is  very  poor  in  medicinal  plants),  the  absence. presence,  or  abund- 
ance of  48  medicinal  species.  It  appears  that  arnica  {Arnica  montana) 
could  be  gathered  in  great  quantities  in  the  forest  of  Consiglio  ;  valerian 
{Valeriana  officinalis)  is  abundant  in  the  same  forest  and  particularly  in 
that  of  Sila  ;  hemlock  (Conium  maculatum)  in  those  of  Monticchio  and  Galli- 
poli-Cognato ;  male-fern  (Polystichum  Filix-mas)  in  all  the  forests  of  the  zone 
of  the  beech  and  fir  ;  the  burdock  {Arctium  Lappa);  the  common  elder  {Sam- 
bums  nigra),  the  St.  John's-wort  [Hypericum  perforatum)  ;  the  germander 
{Teucrium  Chamaedrys) ,  the  raspberry  {Rubus  Idaeus),  the  mallow  {Malva 
sylvcstris)  ;  the  thyme  {Thymus  Serpvllum);  the  woodruff  {Asperula  odor  at  a) 
the  medicinal  speedwell  {Veronica  officinalis);  the  great  mullein  {Verbascum 
Thapsus)  and  many  other  species  occur  in  nearly  all  the  State  forests;  the 
deadly  nightshade  could  be  gathered  in  the  forests  of  Consiglio,  Boscolungo, 
Vallombrosa,  Camaldoli,  Casentino,  Umbra-Jacotenente,  Monticchio  and 
Sila. 

Tests  made  by  the  author  show  that  the  deadly  nightshade  (bella- 
donna) and  still  more  the  fox-glove  {Digitalis)  can  be  easily  propagated 
from  seed  in  the  forests,  without  actually  being  cultivated. 

604  -  The  Cultivation  of  the  Lotus  (Nelumbium  speciosum)  in  Ita'y.  — 
Bertakelli,  S.,    in   L'Agricoltura    italiana,    \\;r  1,  No.  2,  p.   93.  Mi'an,    February 

23,  1919. 

The  lotus,  introduced  as  an  ornamental  plant  into  Italy,  has  become  per- 
fectly acclimatised  there  and  develops  luxuriantly  even  when  completely 
abandoned.  The  author  suggests  that  it  should  be  cultivated  for  its  rhiz- 


(1)  See  R.,  March,  1919,  No.  323  (Ed.) 
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omes,  from  which  excellent  starch  can  be  extracted,  in  pools  that  yield  no 
revenue.  In  the  East,  this  starch  is  used  for  making  alimentary  pastes,  and 
the  rhizomes,  as  well  as  the  small  fruits  of  the  lotus,  are  eaten  directly. 
The  author  has  found  that  fine  silky  textile  fibres  can  be  obtained  from  the 
stems  and  flowers  of  this  plant  either  by  mechanical  treatment  or  by  mace- 
ration. 

605  -  Anona  Cherimolia   in  Italy.  —  Savast.  no,  L-,  in  UAgricoltura  italiana  il- 
lustrata  Year  1,  No.  2,  pp.  73-79,  8  Figs.  Mi? an,  February  25,  iqiq. 

Anona  Cherimolia  was  introduced  over  a  century  ago  into  Italy,  but 
it  has  spread  very  little  up  to  the  present.  In  a  few  localities  in  Calabria 
and  Sicily  it  has  become  acclimatised  well,  especially  in  the  neighbourhood 
of  Reggio  Calabria.  Its  acclimatisation  is  due  to  being  continuously  re- 
produced by  seed,  for  "  a  species  becomes  acclimatised  in  a  region  by  sow- 
ing its  seeds ;  not  by  planting  cuttings  ".  In  the  above-mentioned  region, 
the  tree  is  rarely  more  than  26  ft.  high  ;  the  branches  at  the  summit  are 
excessively  elongated  and  protrude  from  the  crown  ;  the  lateral  branches 
are  excessively  pendent ;  the  wood  is  tender,  splitting  easily  ;  there  are  no 
suckers  either  from  the  root  or  stock,  which  is  a  disadvantage  as  regards 
cultivation  ;  the  leaves  begin  to  fall  in  April,  when  the  new  leaves  and 
flowers  appear  ;  growth  is  practically  continuous,  with  a  slackening-up  in 
January -February  and,  if  the  tree  is  not  irrigated,  occasionally  towards 
August.  It  flowers  in  April-May,  the  fruit  forming  in  September-Decem- 
ber, but  not  in  large  quantities  (these  are  ungrafted  plants)  ;  a  good  plant, 
well  cultivated,  produces  an  average  of  from  44  to  66  lb.  of  fruit  each  year* 
The  size  and  shape  of  the  fruit  varies,  sometimes  even  on  the  same  tree. 
The  crop  may  be  calculated  as  :  —  10  %  of  large  fruit  (up  to  350  gm.)  ; 
4°  %  of  medium-sized  fruit  (about  140  gm.)  ;  50  %  of  small  fruit.  About 
2/;s  to  3/4  of  the  fruit  is  eatable.  A  seed  weighs  2.62  gm.  on  an  average. 
According  to  experiments  made  by  the  author  at  Naples  the  seeds  retain 
their  power  of  germination  for  6  months.  The  analysis  of  Anona  fruit 
from  Reggio  made  by  M.  Cutolo  gave  (in  %)  :  water  73.74  ;  sugars  11.86  ; 
acids,  0.858  ;  fibres,  4.08  ;  albuminoids,  2.80 ;  fat,  0.35. 

This  Anona  which,  where  grown  in  Italy,  occupies  the  northern  sub-re- 
gion of  cultivation  of  the  species,  must  be  selected  so  as  to  obtain  : —  early 
fruit  (so  as  to  avoid  freezing  in  winter)  ;  complete  or  almost  complete,  absence 
of  seeds  ;  resistance  of  the  tree  to  low  winter  temperatures.  In  the 
territory  of  Reggio,  there  are  trees  that  possess  these  characters,  so  that  a 
variety  could  be  fixed  and  propagated  afterwards  by  grafting. 

The  plant  is  sown  in  a  nursery  ;  after  2  years  it  is  transplanted  and,  2  to 
4  years  later,  it  is  planted  in  its  proper  place.  The  author  advises  spring 
grafting:  the  adult  trees  should  be  fairly  heavily  pruned  to  encourage  the 
formation  of  new  wood.  Grafting  is  best  done  in  the  nursery  at  the  age  of 
I  or  2  years.  Cultivation  is  the  same  as  for  lemons  and  bergamots ;  in 
addition  the  soil  should  be  partially  drained. 

In  southern  Italy,  inona  cherimolia  is  acclimatised  and  adapted  to  the 
cultural  conditions  of  thai  region  :  it  is  worth  while  making  use  of  so  much 
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work,  by  cultivating  the  plant  in  future  on  real  commercial  lines.  The  aim 
should  be  to  produce  a  luxury  fruit  which,  as  a  "  tropical  rarety  "  would 
command  good  prices,  but  would  never  in  any  way  become  an  article  of 
general  consumption. 

606  -  "Chinin"  a  New  Variety  of  Avocado  from  Mexico.  —  itie,  g.,  in  L'Agrono- 

mie  coloniale,  New  Series,  Year  III,  No.  20,  pp.  42-44  +  3  Figs.  Paris,  September-Oc- 
tober, 1 91 8. 

Amongst  the  numerous  varieties  of  Avocado  or  alligator  pear  (Persea 
gratissima  Gaertn.)  grown  in  the  State  of  Tabasco,  there  is  one  that  is  so 
clearly  distinct  from  the  ordinary  type  with  smooth  fruit  that  it  should  be 
considered  as  a  new  one.  In  appearance  the  plant  is  little  different  from  the 
other  "aguacates",  but  the  young  branches  and  the  lower  surface  of  the  lea- 
ves are  strongly  hairy.  The  fruit  is  entirely  distinct  and,  in  addition,  is 
very  variable  as  regards  appearance  and  colour. 

The  fruit  of  this  variety  (including  4  different  types),  known  as  "  chi- 
nin "  are  distinguished  from  the  avocado :  ■ —  1)  by  their  wrinkled  skin  ;  2) 
by  the  nature  of  the  endocarp,  always  thick  and  resistant ;  3)  by  the 
texture  and  savour  of  their  pulp.  Their  biological  characters  and  cultural 
requirements  have  not  yet  been  studied  in  detail. 

The  fruit  is  much  liked  in  Mexico  and  deserves  the  favour  it  enjoys 

607  -  Modifications  to  be  Introduced  into  the  Topography  of  Vineyards  on  Slopes.  — 

EARUE,  P.,  in  Le  Progris  agricole  et  viticole,   West-Central  Edition,  Year  XE,  No.  15, 
PP-  345"35I+I  Photograph.  Villefranche  (Rhone),  April  13,  1919. 

Previously  vines  were  planted  on  the  flanks  of  slopes  according  to  the 
line  of  greatest  slope,  which  facilitated  digging  when  mounting  and  avoided 
difficulties  of  nearness  due  to  differences  of  level.  The  lines  were  cut  by  hori- 
zontal ditches  and  the  soil  was  patiently  carried  up  again  during  winter. 
These  operations  were  all  right  in  their  time  ;  the  cost  of  labour  has  increased 
considerably  and,  in  general,  one  can  only  keep  on  farming  when  all  work 
requiring  strength  or  continuous  effort  is  carried  out  by  teams  or  machinery. 

Ploughing  in  the  direction  of  the  slope  has  serious  disadvantages  ; 
the  result  is  that  ploughing  can  only  be  done  going  down,  thus  hastening 
the  slipping  of  the  surface  soil.  Again,  worked  soil  is  more  easily  acted 
on  by  atmospheric  agencies  and  water  flowing  down  the  furrows  leads  to 
erosion,  thus  filling  up  the  down  ditch  and  depriving  the  slope  of  fine  soil. 

The  author  suggests  the  use  of  cultivation  in  terraces  or  half-terraces, 
by  planting  the  vines  on  lines  of  the  same  level,  so  that  ploughing  will  be 
horizontal.  He  shows  how  to  form  terraces,  giving  a  special  description 
of  the  method  used  in  the  Vosges. 

.  Work  is  going  to  be  restarted  with  energy  in  those  countries  that  have 
suffered  from  the  war  ;  and  it  is  a  favourable  moment  for  changing  the  to- 
pography of  vineyards  on  slopes  by  means  of  half -terraces,  so  that  ploughing 
could  be  carried  out  on  the  same  level,  leading  to  a  decrease  of  the  cost  and  an 
increase  of  the  fertility.  The  method  cannot  be  applied  to  too  stony 
soils  that  could  be  planted  with  timber  if  their  cultivation  is  too  expensive. 
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The  author  also  deals  with  re-memberment  of  vineyards  and  the  pro- 
vision of  paths  or  roads  for  working  them. 

608  -  Research  Program  of  the  Swedish  Forestry  Experiment  Station  for  the  Trien- 
nial   Period  1918-1920      —     Meddelanden  fran  Stat  ens  Skogs  forsoksonstolt,  Pt.  15, 
pp.  117-191  +  5  ■t'igs.  Stockholm,  191S. 

In  sequence  to  the  program  of  the  triennial  period  1915-1917  (1). 
the  Swedish  Forestry  Experiment  Station  is  continuing  the  researches  be- 
gun on  the  regeneration  of  forests  (seeds,  special  methods  for  helping  natural 
regeneration,  methods  of  cultivation). 

As  regards  the  development  of  plantations  the  Institute  continues  to 
deal  with  them  as  far  as  their  revenue  is  concerned,  particularly  with  the 
idea  of  establishing  the  coefficient  of  shape  for  various  forest  trees  especially 
Pinus  sylvestris,  and  obtaining  the  alsological  tables  for  P.  sylvestris  and 
the  birch  after  complete  thinning  at  the  bottom.  The  oak  will  also  be 
studied  in  such  a  way  as  to  make  a  preliminary  enquiry  into  the  develop- 
ment of  plantations  of  this  tree,  as  well  as  the  duration  of  growth  of  the 
commonest  forest  trees. 

In  the  same  order  of  researches,  as  regards  the  management  of  planta- 
tions the  existing  plots  will  be  re-examined  and,  if  necessary,  thinned.  New 
plots  will  be  laid  down  to  determine  the  effect  of  thinning,  especially  on  Pinus 
sylvestris  and  the  birch  in  Korrland,  and  eventually  in  the  mixed  stands  of 
conifers  leaving,  as  far  as  possible,  plots  intact  to  act  as  controls. 

The  researches  on  the  diseases  of  forest  plants  are  being  continued  ; 
regarding  the  study  of  the  different  sorts  of  forest  trees  and  the  utilisation 
of  exotic  species,  the  study  of  the  varieties  of  spruce  and  Pinus  sylvestris, 
that  of  the  German  spruce  seeds,  as  well  as  those  on  the  larch  and  fir  are 
being  continued.  As  regards  the  researches  on  forest  soils,  while  continu- 
ing those  on  the  different  types  of  soil,  on  heaths,  on  damp  forest  soils, 
the  Institute  will  also  study  the  freezing  of  forest  soils  from  the  standpoint 
of  practical  forestry  ;  as  regards  the  researches  on  the  transformation  of 
peat  beds  into  forest  soils,  it  is  especially  drainage  in  relation  to  nitrogen 
transformation  that  will  be  studied.  Researches  on  the  influence  of  lower 
animal  life  on  the  nature  of  the  soil  in  land  submitted  or  not  to  cutting 
will  be  undertaken. 

In  conclusion,  the  foresters  will  continue  to  elaborate  their  reports  on 
the  state  of  the  production  of  forest  seeds. 

6oq  -  The  Stone  Pine  (Pinus  Pinea),  in  Italy.— CoTTAtA.,in  V Italia  agrieola,  Year  v, 
Nbs.  1  and  3,  pp.  10-16,  70-80  +  14  Figs  +  1  Coloured  Piatt.  Piacei  zn,  January  15  and 
Mrreh  15,  1919 

The  zone  of  diffusion  of  the  stone  pine,  which,  perhaps,  originally  came 
from  Crete,  forms  an  ellipse  whose  long  axis  stretches  from  Asia  Minor  to 
the  Canaries  and  whose  short  axis  extends  from  Provence  to  Algeria.  The 
most  extensive  woods  formed  by  it  occur  along  all  the  southern  shores  of 


(1)  .Sec  R  ,  1916,  No.  765    I 
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Portugal,  in  Andalusia,  and  in  Old  Castille  ;  in  Italy  it  forms  the  famous 
pine  woods  of  Tombolo  near  Pisa  and  Migliarino  near  Ravenna.  It  u  ually 
lives  from  200  to  250  years  (some  authors  say  500)  ;  and  it  reaches  over  80 
ft.  in  height  and  from  3  to  5  ft  in  diameter. 

Its  characteristic  root  system,  formed  of  a  strong  tap-root  going  deep 
into  the  soil  and  a  certain  number  of  lateral  roots  that  radiate  out  horizon- 
tally and  send  out  occasionally  smaller  secondary  tap-roots,  makes  the 
trees  very  resistant  to  wind  and  very  suitable  for  fixing  the  moving  sands 
of  the  sea-shore.  However,  in  shallow  soils  or  in  those  with  fresh  water  at 
a  slight  depth,  the  tap  roots  are  reduced  and  the  whole  system  loses  much 
of  its  resistance  to  the  wind.  Its  zone  is  that  of  the  lauretum  ;  extended 
up  to  the  castanetum,  it  runs  the  risk  of  being  killed  by  severe  winter  frosts 
to  which  it  is  very  sensitive.  If  it  is  in  damp  soil,  at  any  rate  in  its  depth, 
it  is  not  very  exigent  as  regards  atmospheric  moisture.  It  is  not  very  exact- 
ing as  to  soil,  but  calcareous  soils  do  not  suit  it,  as  long  as  they  are  not  suffi- 
ciently damp,  and  it  has  an  absolute  aversion  for  swamps.  It  resists  marine 
salinity  well. 

It  is  above  all  a  light  loving  tree;  it  can  only  withstand  slight  shade  for 
3  or  4  years  and  can  live  when  grown  close  together  for  25  or  30  years,  but  it 
must  then  be  thinned  in  such  a  way  that  the  50  or  60  year  old  trees  are  com- 
pletely isolated.  At  first  its  growth  is  rather  rapid,  but  it  soon  slows 
down.  For  this  reason  it  cannot  furnish  a  large  quantity  of  wood.  The 
general  forest  guard  Sauna  reckons  that  the  Ravenna  pine  forest  furnishes 
300  cubic  metres  of  wood  per  hectare  at  80  years,  and  MM.  Biondi  and 
Righini  calculate  that  the  pines  at  San  Rossore  furnish,  at  90-95  years,  235 
cubic  metres  of  firewood  and  60  cubic  metres  of  timber  per  hectare  ;  to 
these  the  products  from  thinning  should  be  added. 

The  specific  gravity  of  the  green  wood  is  about  0.895  and  that  of  the 
dry  wood  0.520  to  0.800,  on  an  average  0.660.  This  wood  is  used  by  the 
navy  as  well  as  for  making  pavements,  beams,  etc. 

Plantation  is  done  as  much  from  seed  (usually  preferred)  as  by  plant- 
ing (for  the  most  difficult  replanting  work).  The  finest  and  most  regular 
cones  are  chosen  for  preparing  the  seed  (rejecting  the  early  ones,  which 
usually  give  an  empty  seed)  and  placed  on  racks  to  make  them  open,  tak- 
ing care  to  remove  them  at  night  and  protect  them  from  damp,  or  in  sheds 
with  a  good  exposure  to  the  sun  ;  they  are  turned  from  time  to  time  to  make 
the  seed  come  away.  The  seeds  are  then  resorted.  The  germination 
power  of  seed  from  the  previous  year  is  much  reduced. 

The  best  time  for  sowing  is  spring  in  central  Italy  and  autumn  in 
southern  Italy  (so  that  the  young  plants  will  not  be  overtaken  by  drought). 
When  sowing  on  prepared  soil,  the  seed  is  broadcasted  (3  to  4  quintals  per 
hectare)  ;  when  sown  in  lines,  the  seed  is  placed  in  furrows,  2  or  3  to  every 
10-15  cm  ;  if  sowing  on  small  plots  the  seed  is  hand-sown  ;  the  seeds  are 
covered  with  4  to  5  cm.  of  soil  with  a  harrow  or  rake.  In  places  where  the 
soil  is  not  prepared,  as  in  sands  or  gravels,  etc,  the  seed  is  placed  in  lioles. 
In  bare  places  where  the  young  pines  require  protection  from  frost  by  means 
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of  plants  of  more  rapid  growth  (heath,  broom),  the  seeds  of  these  plants 
are  sown  with  those  of  the  pine. 

The  stone  pine  requires  much  attention  :  thinning  the  seedbeds  in 
the  3rd  or  4th  year,  followed  by  other  thinnings  at  first  near  together  than 
farther  apart,  every  5  -  6  -  7-8  -  10  years  ;  each  thinning  should  be  accom- 
panied by  the  lopping  of  the  plants  left  in  the  soil,  and  care  should  be  taken 
not  to  form  gaps  ;  at  the  3rd  thinning,  from  400  to  500  plants  per  hectare 
are  left ;  at  the  fourth,  from  200  to  250  ;  at  the  5th  and  last,  from  100  to 
120.  When  thinning  the  wood,  an  underwood  is  formed  that  is  utilised 
every  5  or  6  years  for  the  collection  of  the  twigs  and  every  10  or  12  years 
for  the  young  trunks  (ilex,  oak,  etc.)  A  pine  wood  with  a  thick  underwood 
of  ilex  is  very  suitable  from  the  economic  point  of  view,  but  it  requires  great 
care  and  skill. 

Harvesting  begins  at  about  the  20th  year  and  is  continued  throughout 
the  winter,  save  when  intense  cold  makes  the  branches  brittle.  It  is  done 
by  hand  or  by  means  of  a  pole  fitted  with  a  hook.  The  cones  are  taken  to  the 
barn  and  placed  in  furrows  where  they  are  left  till  they  begin  to  open  (April- 
May);  the  subsequent  operations  are  done  by  a  machine  nowadays;  a  thresh- 
er separates  the  seeds  from  the  bulky  parts  of  the  strobile;  the  seeds  mixed 
with  scales  pass  into  a  circular  sieve  and  then  into  a  fan,  after  which 
they  are  bagged  and  sent  to  the  factory,  where  they  are  shelled. 

A  cubic  metre  of  cones,  containing  from  1800  to  2000,  weighs  from  600 
to  700  kg.,  and  yields  an  average  of  150  to  200  litres  of  unshelled  seeds, 
i.'e.,  105  to  136  kg.  when  shelled.  According  to  experiments  carried  out 
by  M.  M.  Biondi  and  Righini  at  San  Rossore,  a  pine  wood  yields,  in  a  pe- 
riod of  20  to  30  years,  about  5  cubic  metres  of  cones,  i.  e.  30  to  35  quintals 
per  hectare  ;  from  30  to  40  years,  9  cubic  metres,  or  54  to  73  quintals  ; 
from  40  to  80  years,  20  cu.  metres,  or  120  to  140  quintals  ;  from  80  to  95  years, 
the  yield  decreases  to  6  cu.  metres  or  36  to  42  quintals.  In  the  province 
of  Pisa,  8  francs  a  quintal  are  now  paid  for  the  cones,  still  on  the  tree  ; 
the  buyer  has  all  the  cost  of  harvesting,  transport,  etc. ,  at  his  charge.  From 
these  prices,  the  revenue  is  from  240  to  1120  francs  fer  hectare  per  year.  In 
the  State  forest  Cecina,  70  hectares  of  pine-forest,  already  advanced  in 
age,  were  rented  out  at  23  800  francs  a  year,  or  340  francs  per  hectare. 
These  yi<  Ids  are  very  high  for  sandy  soils,  in  which  no  other  crop  can  be 
grown. 

At  80-90  years,  i.  e.,  in  mature  pine  woods,  at  least  120  trees  per  hec- 
tare and  2  cu.  metres  of  wood  per  tree  can  be  counted  on.  Before  the  war 
this  wood  sold  at  25  to  30  francs  per  cubic  metre  ;  at  present  it  is  worth 
200  francs  per  cubic  metre. 

The  stone  pine  has  not  many  enemies,  but  it  cannot  be  said  to  be  hardy. 
Among  the  insects  that  cause  it  most  damage  are  :  —  the  "  pine  caterpillar  ' 
[Cnethocampa  pityocampd),  which  destroys  the  needles  and  produces  a  state 
of  weakness  that  facilitates  the  attacks  of  other  insects,  such  as  Myelo- 
philus  (Hylesinus)  pmiperda  and  HyUates  ater.  These,  as  larvae,  bore  nu- 
merous galleries  at  the  base  of  the  trunks  ;  at  the  adult  stale,  they  feed  on 
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the  pith  of  the  young  branches  of  that  year.  When  the  pine  forest  is  suf- 
fering from  any  cause  (frost,  drought,  invasion  of  "  pine  caterpillars"  etc.), 
the  same  or  the  following  year  the  bostrychids  of  this  pine  develop  to  such 
an  extent  as  to  threaten  the  existence  of  the  pine  wood.  Among  vertebrate 
animals,  the  great  woodpecker,  the  green  woodpecker,  and  the  dormouse 
are  very  fond  of  pine  nuts.  Where  there  is  a  warren,  the  rabbits  damage 
the  roots  by  digging  numerous  passages  in  the  soil. 

In  low -lying,  permanently  damp  localities,  the  Polypori  Trametes  Pini 
and  T.  radiciperda  are  often  found;  the  former  attacks  the  median  part  of 
the  trunk,  the  latter  the  base  of  the  trunk  and  the  roots,  and  both  cause 
"  red  rot  ",  dry-up  the  tree  and  render  the  wood  valueless.  Another  fun- 
gus attacks  the  nut,  producing  the  disease  known  in  Italy  as  "  pine  pagliose  " 
(Sphaeropsis  necatrix)  (i) .  In  some  parts  of  San  Rossore,  20  %  of  the 
strobiles  were  attacked  by  this  disease. 

610  -  The  Eucalyptus  in  the  Reconstitution  of  the  Forestal  Patrimony  of  Sardinia. 

—  Blanthni,  E.,  in  UAlpe,  Rivista  Forestaleitaliana,  Series  II,  Year  VI,  Nos.  1-2,  pp.  20- 
24,  Florence,  January-February,  1919. 

Ill  Sardinia  the  provision  of  wood  for  pit  props  for  the  mines  is  of  great 
importance.  The  wood-work  consists  of  "  legs  "  (trunks  or  branches  8  ft. 
3  in.  high  and  6  in.  thick  at  the  tip),  "  hats  "  (small  logs  ;  pieces  having 
a  diameter  about  the  same  as  the  previous  ones,  but  only  5  ft.  long)  and 
"  sticks  "  (flexible  rods  used  for  making  a  kind  of  wicker-work  on  the  roof 
and  walls  of  the  gallery).  Two  "  legs  "  and  a  "  hat  "  make  a  frame. 

The  wood  formerly  preferred  for  mines  was  chestnut,  which  is  that  most 
resistant  to  rot ;  acacia,  pine,  oak  and  poplar  have  also  been  used  ;  the  lat- 
ter is  the  least  resistant  to  rot.  For  some  years  now,  eucalyptus  has  been 
successfully  used  in  the  Gennamari-Ingurtosu  mine,  where  frames  made 
of  this  wood  are  still  in  good  condition  after  15  years.  It  is  for  this  reason 
that  the  management  has  grown  eucalyptus  in  the  gorges  that  separate 
the  schist  or  granite  heights  of  the  hill  zone  of  Gennamari  and  Ingurtosu. 
From  1912  —  1913  to  1917  -  1918,  1227  200  eucalyptus  trees  were  planted, 
a  large  part  being  intended  for  the  mine.  The  species  grown  are  Eucalyp- 
tus Globulus,  E.  resinifera  and  E.  rostrata  :  the  first  species  has  given  the 
best  results  because  it  grows  quicker  and  straighter  than  the  others. 

About  30  years  ago  the  Royal  State  Railways  laid  down  plantations 
of  eucalyptus  in  Sardinia  that  reached  enormous  dimensions  and  furnished 
excellent  sleepers.  The  eucalyptus  can  furnish  firewood  and  also  (especially 
E.  Globulus)  provide  material  for  distilling  the  oil  from  the  leaves.  The 
author  suggests  that  the  reafforestation  of  Sardinia  _  should  be  carried  out 
by  laying  down  large""plantations'of  "eucalyptus. 

611  -  The  Productivity  of  Aspen  in  Sweden.  —  Schott,  G.,in  the  Me&telan&en  franSta- 
tens  Sko^sforsoksanstalt,  Pt.  13-14,  pp.  1205-1219  +  5  Figs  -f  Bibliography  of  12  Publica- 
tions ,  Stockholm ,  1 91 7. 

The  Sylvicultural,  Section  of  the  Swedish  State  Forestry  Experiment 
Station,  which  mainly  studies  the  yield  of  the  woods  and  the  types  of  stand 

(1)  See  R.,  July  1916,  No.  819.  (Ed.) 

[609-611] 


574  FORESTRY 

in  Sweden,  had  included,  in  its  program  of  work  for  1915-1917,  the  estab- 
lishment of  aspen  plantations  that  would  serve  as  an  example.  This  is 
mostly  due  to  the  fact  that  the  war,  by  preventing  the  usual  importation 
of  aspen  wood  from  Russia,  has  made  its  production  a  matter  of  interest 
to  vSweden,  owing  to  the  necessity  of  remedying  the  shortage  of  this  wood, 
which  is  used  for  making  matches,  due  to  the  forced  cutting  of  the  nation- 
al aspens.  For  this  reason  it  is  important  to  know  the  yield  it  can  give 
and  the  best  time  for  regenerating  aspen  in  Sweden. 

The  experiments  were  carried  out  on  seven  plots.  Although  the 
resulting  data  are  not  complete,  it  can  be  deduced  that  there  are  two  dis- 
tinct classes  of  productivity,  the  first  of  which  belongs  to  the  best  type  of 
forest  soil.  It  was  found  in  this  way  that  there  are  several  varieties  of  aspen : 
one  which  thick  and  another  with  thin  bark.  For  the  first  class  of  pro- 
ductivity, it  can  be  calculated  that  50  years  are  required  in  Sweden  to 
produce  about  200  cubic  metres  of  perfect  wood  per  hectare,  with  an  aver- 
age diameter  of  20.5  cm.  ;  for  the  second  class  the  corresponding  figures  are 
150  cubic  metres  and  18  cm.  ;  the  two  classes  yield  40  and  20  %  of  match 
wood  respectively,  that  is,  wood  measuring  over  18  cm.  in  diameter.  At 
the  1917  prices,  the  best  soil  in  Sweden  brings  in,  with  50  year  old  stands, 
about  5555  francs  (at  par)  per  hectare,  provided  the  wood  is  not  heavily 
attacked  with  rot. 

The  author  concludes  that  aspen  is  a  valuable  tree,  worth  being  well 
managed  in  the  best  soils  of  Sweden.  The  point  is  not  to  neglect  the  aspens 
that  grow  wild  in  suitable  soils  and  the  attention  they  require  consists  chiefly 
in  thinning  them  while  they  are  young,  then  pruning  and  thinning  them 
every  5  years. 

Experiments  on  the  direct  cultivation  of  the  aspen  in  good,  slightly 
damp  soil  should  also  be  carried  out. 

612  -  The  "Filao"  (Casuarina  spp),  a  Tree  of  Interest  for  the  Reafforestation  of 
certain  Regions  in  Senegal.  —  Adam,  J.,  in  the  Journal  d' Agriculture  pratique,  Year 

IyXXXIII,  New  Scries,  Vol.  XXXII,  No.  q,  pp.  T77-T70-  Ppris,  April  3,  1010. 

France  has  enormous  forest  resources  in  her  colonies,  particularly  in 
Indo-China,  Madagascar,  the  Ivory  Coast  and  Guiana.  Owing  to  the  dis- 
tant situation  of  these  colonies  and  the  difficulty  of  transport,  it  would 
be  advisable  for  France  to  obtain  her  timber  in  colonies  near  to  ond  which, 
with  less  natural  forests  that  the  previous  ones,  could  be  rapidly  rewooded. 

From  this  point  of  view,  Senegal  is  particularly  worthy  of  attention. 
A  region  of  this  country,  where  there  are  numerous  sites  that  might  be  suit- 
able for  this  purpose,  is  that  known  as  "  Niayes  ",  a  zone  of  damp,  low- 
lying  ground  forming  chains  along  the  coast  bewteen  Dakar  and  Saint 
T  ouis  and  carrying  occasional  tufts  of  vegetation  consisting  of  oil-palms 
and  large  trees  amongst  which  Fiats  dominates.  In  these  depressions, 
protected  from  strong  sea  breezes  by  high  sand  dunes  and  to  a  large  de- 
gree  stripped  of  their  covering  of  vegetation  by  the  vandalism  of  man, 
the  cultivation  of  various  bushy  plants  would  have  an  excellent  chance  of 
success.    A  tree  used  for  replanting,  the  "  filao"  —  a  large  tree  belonging 
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to  the  genus  Casiiarina  and  resembling  the  pines  and  firs  in  shape,  whi'e 
its  leaves  are  like  horsetails  —  on  account  of  the  little  attention  it  requires 
and  its  very  rapid  growth,  could  be  used  in  undertakings  that  might  be 
very  profitable. 

The  filao  has  very  hard,  wiry  wood,  very  little  attacked  by  insects 
(it  is  specially  resistant  to  termites),  very  resistant  to  water  and  atmosphe- 
ric conditions,  and  suitable,  generally  speaking,  for  all  the  uses  to  which 
oak  is  put.     It  is,  in  addition,  one  of  the  best  heating  woods. 

The  exploitation  of  the  trees,  planted  at  distances  of  i  metre  apart, 
might  begin  in  the  3rd  or  4th.  year  by  carrying  out  a  sort  of  thinning  each 
year.  At  first  the  trees  will  yield  poles,  that  will  be  required  by  the  natives 
to  build  their  houses  and  for  other  purposes;  later  there  would  be  telegraph 
poles,  masts  and  timber  mostly  suitable  for  frame  work. 

613  -  Report  of  the  Activity  of  the  "  Union  resinera  Espaf  ola  "  for  the  Financial 

Y3ar    1917-1918.   —  Revista  de   Montes,   Year   Xlyll,   No.   1001,  pp.  668-670.  Ma- 
drid, 1918(1). 

The  report  first  remarks  on  the  serious  difficulties  and  the  abnormal 
state  of  the  market  caused  by  the  war  and  by  the  climatic  conditions  at 
the  beginning  of  the  working  year  1917-1918,  which  were  very  unfavour- 
able to  the  production  of  resin.  This,  together  with  the  loss  of  time  by 
the  workers  in  the  mountains,  has  lead  to  a  deficit  of  250  gm.  per  tree, 
giving  a  decrease  of  about  11.50  %  compared  with  the  yield  from  the  pre- 
vious period.  This  diminution  of  the  raw  material  is  all  the  more  regrett- 
able because  it  is  accompanied  by  a  reduction  of  the  coefficient  of 
yield  of  oil  of  turpentine,  though  compensated  by  the  greater  profit  given 
by  the  dry  product  owing  to  the  increased  price  of  resin. 

Below  a  Table  shows  the  resinous  products  obtained  or  bought  by  the 
"  Union  Resinera  Espanola  "  during  the  5  years  1913-1917  : 


1913 

1914 

1915 

1916 

1917 

Oil  of   turpen- 
tine  .... 
Resins  .... 
Various.   .    .    . 

5  695  051  kg. 
14  958  883 
5i  365 

2031  456  kg. 
15  642  812 
37  955 

4  504  281  kg. 
17  x53  993 
34  432 

5  670  763  kg. 

M  273  563 
35647 

4414491  kg. 
17  869  670 
7*635 

Totals.   .    . 

20  705  299  kg. 

17  712  233  kg. 

21  692  Til  kg. 

19  9? 9  973  kg. 

22  355  796  kg. 

In  this  report  attention  is  drawn  to  a  disadvantage  of  increasing  gra- 
vity which  threatens  forest  economy  in  Spain.  During  the  period  1917-18, 
83  505  pines  were  destroyed  by  fire,  27  843  being  on  the  property  of  the 
"  Union  Resinera  "  and  the  rest  in  public  forest  farmed  by  the  society. 
There  is  reason  to  suspect  that  these  fires,  or  at  any  rate  most  of  them,  were 
intentional.  The  incendiaries  probably  did  not  realise  the  damage  they  were 
doing  and  it  may  be  that  they  are  more  ignorant  than  wicked.  This  is 
why  the  report  shows  the  need  in  Spain  for  intense  propaganda  work  in 
favour  of  forestry  and  states  that  the  proprietors  of  public  and  private  woods 


(1)  See  R.,  191  ?,  No.   1542.  (Ed. 
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should  take  rigorous     measures  either  by  appointing  trustworthy  forest 
guards  to  patrol  the  forests  or  by  any  other  suitable  means. 

LIVE    STOCK   AND   BREEDING 

614  _A  New  Parasiticide.  —  Agnoletti,  G.  in  La  Cilinica  Veterinaria,  Year  42,  No.  4, 

p.  109.  Milan,  February  28,  1919. 

The  very  serious  infection  of  horse  mange  that  occurred  during  the 
war  was  dealt  with  by  several  methods  of  treatment,  which  can  be  divided 
into  5  categories :  —  steam  (sulphuration)  method  —  solution  method  — 
emulsion  method  —  soap  method  —  pomade  method.  As  the  author 
was  able  to  try  all  these  on  a  large  scale,  he  found  that  the  last  method  is 
the  best  because  it  adheres  and  allows  of  continuous  contact  between 
the  remedy  and  the  skin.  He  never  observed,  however,  the  disadvantages 
attributed  to  fats  as  cohibents  interfering  with  the  physiological  functions 
of  the  skin.  Of  the  pomades  used,  that  prepared  from  thiometa-me- 
thylene  gave  the  best  results.  This  new  compound  was  prepared  and  its 
properties  studied  by  Dr.  Tirelxi,  chemist  to  the  firm  of  Zambelletti.  It 
is  prepared  by  acting  on  ammonium  thiocarbonate  with  sodium  methan- 
sul  phosxylate  or  ammonium  sulphide  with  sodium  methansulphoxylate  in 
the  presence  of  acid.  The  thiometamethylene  slowly  splits  up  into  formic- 
aldehyde,  sulphuretted  hydrogen  and  sulphur  ;  it  has,  therefore,  a  com- 
bined antiseptic  and  insecticidal  action.  It  has  be  n  tried  as  a  remedy  for 
fleas  and  lice  in  experiments  carried  out  by  Prof.  Puguese,  Director  of  the 
Institute  of  Experimental  Physiology  of  the  Royal  School  of  Veterinary 
Medicine  at  Milan. 

In  order  to  obtain  the  keratolytic  action  necessary  so  that  the  active 
principle  should  penetrate  through  the  skin,  a  certain  quantity  of  sodium 
sulphide  was  added  to  the  excipient  (which  consists  of  a  soapy  mass  so- 
luble in  water  and  alchohol).  A  single  application  of  this  pomade  was 
always  sufficient  to  obtain  a  complete  cure  and  the  growth  of  the  hair  was 
not  checked,  whether  in  the  horse,  mule  or  dog.  The  author  has  concluded 
that  "  the  -treatment  of  mange  in  our  domestic  animals  possesses  a 
quick,  safe  and  very  practical  remedy  in  thiometamethylene  pomade  ". 

615  -  Immunity  Studies  on  Bacterial  Anthrax,  in  the  Argentine.  —  kraus.  r.  and 

Bertrami,  P.,  in  the  Anales  de  la  Socicdad  rural  Argentina,  Year  53,  No.  52,  pp.  343-345- 
Buenos-Ayres,   June,    1918. 

The  question  of  the  ultimate  fate  of  the  anthrax  bacillus  in  the  heal- 
thy organism,  predisposed  to  infection  or  enjoying  natural  or  artificial 
Immunity,  has  been  studied  by  numerous  workers,  with  results  that  do  not 
always  agree.  Eor  this  reason  the  authors  have  gone  into  the  matter 
experimentally  once  more. 

It  often  happens  that  animals  (cattle  and  sheep)  vaccinated  with  anti- 
anthrax  vaccine  die  showing  symptoms  of  anthrax  after  the  first  or  second 
vaccination,  which  has  given  rise  to  the  suspicion  that  the  cause  of  death 
might  be  the  vaccine  itself.  In  this  case,  it  must  be  found  out  whether 
death  was  due  to  the  vaccins  or  whether  the  animals,  vaccinated  during 
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the  incubation  of  the  infection  contracted  naturally,  died  owing  to  the 
latter  cause.  This  is  why  the  authors  have  attempted  to  find  out  if  the 
virulence  of  the  Pasteur  vaccine  can  increase  in  the  healtlry  organism  up 
to  that  of  virulent  authrax. 

By  using  sheep,  they  found  that  if  virulent  anthrax  kills  this  animal 
in  a  short  time,  it  can  be  extracted  from  the  blood  and  organs  in  its  first 
virulence.  On  the  contrary,  if  the  dose  of  culture  used  is  not  mortal  for 
healthy  sheep  and  if,  after  a  certain  time,  the  inoculated  animals  remain 
healthy,  then  the  organs  are  sterile. 

The  authors  next  studied  what  happens  to  the  attenuated  anthrax 
bacillus  in  the  organism  of  healthy  sheep  if  it  is  injected  in  doses  necessary 
for  prophylactic  vaccination.  If  the  animals  are  slaughtered  after  a  cer- 
tain time  (after  2  weeks,  for  example),  it  will  be  seen  that  certain  organs 
contain  bacteria  that  do  not  correspond  to  the  type  of  vaccine  injected. 
On  the  contrary,  however,  if  the  vaccine  is  injected  in  lethal  doses  (40c.  of 
Pasteur's  vaccine  I  or  vaccine  II),  the  vaccine  is  obtained  from  the  blood 
of  the  dead  sheep  in  the  state  of  its  initial  virulence. 

Working  with  sheep  vaccinated  seve'ral  months  previously,  the  authors 
have  made  several  observations  :  —  if  a  large,  mortal  dose  of  vaccine 
is  inoculated  into  these  sheep,  the  blood  of  the  dead  animals  may  contain 
typical  cultures  with  the  virulence  of  natural  anthrax ;  if  virulent 
bacteria  are  inoculated  (into  sheep  whose  artificial  immunity  is  sufficient 
to  protect  them  against  infection),  the  sheep  survive  and  their  organs  fur- 
nish cultures  that  are  either  negative,  attenuated,  or  at  the  most  of  the 
virulence  of  Pasteur's  vaccine  I. 

In  the  case  of  death  from  vaccination,  it  is  possible,  therefore,  to  de- 
cide if  the  death  was  caused  by  the  vaccine  or  natural  infection  :  in  the 
first  case,  the  bacillus  isolated  from  the  dead  animal  will  have  the  virulence  of 
the  vaccine;  in  the  second  case  it  will  have  the  virulence  of  natural  anthrax. 

Conclusions  :  —  1)  The  virulence  of  the  virulent  bacillus  under- 
goes no  alteration  if  it  is  cultivated  from  animals  that  have  died  from  the 
disease  in  a  few  days. 

2)  If  the  immunity  conferred  by  vaccination  is  complete,  the  organism 
destroys  the  virulent  germ,  which  disappears  or  can  be  found  active  in  the 
organism,  but  attenuated  or  a- virulent ;  it  is  probable  that  the  attenuation 
of  the  virulent  bacilli  precedes  their  destruction. 

In  conformity  with  these  facts,  the  authors  have  formulated  the  follow- 
ing theory  :  —  "  The  active  and  passive  immunity  of  an  organism  against 
bacterial  anthrax  results  from  the  property  it  has  acquired  of  attenuating 
the  bacteria  by  which  it  has  been  invaded  up  to  the  point  of  rendering 
them  avirulent  and,  consequently,  inoffensive  ". 

616  -  Researches  on  Infectious  Anaemia  of  the  Horse,  in  Germany.  —  Frohner,  e. 

in  the  Monatshefte  fur  Prakiisc'.e  Tierheilkunde,  Vol.  XXIX,  Pt.  9  and  io,  pp.  385-405  + 
2  Figs  -+-  1  Diagram.  Stuttgart,  January,  191 9. 

Study  on  infectio  s  anaemia  of  the  horse  including  clinical  observa- 
tions,   macroscopical    and    microscopical    diagnosis    (examination   of   the 
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blood)  and  infection  experiments  by  intravenous  injections  and  by  direct 
contact. 

It  is  shown  that  infectious  anaemia  of  the  horse  is  a  septicaemia  sui 
generis  that  the  healthy  horse  can  contract  by  intravenous  injections.  The 
etiology  of  the  disease  is  still  obscure.  It  still  remains  to  be  settled  whe- 
ther the  infections  anaemia  that  was  so  widespread  on  the  east  front  of 
military  operations  in  1917  and  1918  was  the  same  as  that  observed  in 
the  west  and  in  France,  America  and  Japan.  Observations  made  in  the 
•last  two  countries  assign  a  part  in  the  infection  to  tabanids  and  stomoxys  ; 
the  infectious  anaemia  in  the  west  (France,  Alsace-Lorraine  and  the  Rhe- 
nish provinces)  is  distinguished  by  its  highly  contagious  character  in  the 
stables  and  is  apparently  due  to  an  ultramiscroscopic  virus. 

The  results  of  the  author's  researches  seem  to  destroy  the  hypothesis 
that  the  disease  observed  in  the  western  regions  is  one  and  the  same  and 
also  the  hypothesis  of  an  eventual  relationship  between  the  presence  of 
larvae  of  Gastrophilus  ("  Gastruslarven  ")  and  the  disease. 

The  infectious  anaemia  of  the  horse  is  not  related  in  any  way  with  the 
pernicious  anaemia  of  man.  The  diagnosis  of  the  disease  is  extremely 
difficult ;  according  to  the  author,  the  only  sure  way  of  diagnosing  it  con- 
sists in  intravenous  injections  in  experimental  horses.  Differential  diag- 
nosis is  also  very  difficult :  the  term  "  infectious  anaemia  "  is  often  used 
for  different  secondary  anaemias  in  no  way  related  to  true  infectious  ane- 
mia. Horses  suffering  from  mange,  glanders,  intestinal  catarrh,  infection 
with  helminths,  etc.  are  often  stated  to  be  suffering  from  the  disease  in  ques- 
tion. 
617  -  Haemoglobinuric  Bilious  Fever  of  Cattle,  in  Algeria.  —  Sergent,  Ed.  and 

EnERiTiER,  A.,  in  the  Bulletin  de  la  Societe  de  Pathologie  Exotique,  Vol.  XII,  No.  2, 
pp.  108-120  +  3   Tables.     Paris,   February,   191 9. 

In  the  first  rank  of  the  diseases  that  hinder  stock  rearing  in  North 
Africa,  the  veterinarians  and  colonists  in  Algeria  place  a  cattle  disease 
commonly  known  as  jaundice,  the  principal  symptoms  of  which  are  jaun- 
dice, haemoglobinuria  and  fever.  In  cases  ending  fatall}7,  the  disease 
rarely  lasts  more  than  5  or  6  days  ;  the  animal  sometimes  succumbs  in  24 
hours.  According  to  figures  quoted,  the  mortality  varies  from  5  to  20  %, 
according  to  the  locality. 

The  cases  of  "  jaundice  "  are  usually  considered  as  cases  of  piroplas- 
mosis,  for  the  chief  characters  of  the  disease  are  identical  with  those  of  pi- 
roplasmoses  ;  again,  Piroplasma  bigeminum  is  known  to  exist  in   Algeria. 

But  a  certain  number  of  paradoxical  facts  have  lead  the  authors  to 
doubt  the  constancy  of  the  etiological  role  of  piroplasms  in  jaundice.  In 
fact,  the  researches  they  undertook  at  the  request  of  farmers,  and  which 
include  the  observation  of  11  cases  of  jaundice  (microscopical  examination 
for  piroplasms  and  other  parasitic  forms  ;  experimental  reproduction  of 
the  disease),  as  \\*  11  as  observations  made  on  apparently  healthy  animals, 
have  led  them  to  conclude  :  — 

That,  out  of  11  cases  of  bovine  "jaundice"  in  Algeria,  only  one  case  was 
caused  by  piroplasms;  there  is  reason,  the  11,  to  consider  them  as  due  to  a  dis- 
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tinct  disease,  whose  etiology  is  as  yet  unknown  and  which  should  be  known 
as  haemoglobinuric  biliary  fever  of  cattle. 

618  -  Serum  for  the  Prevention  and  Treatment  of  Exuding  Pleuropneumonia  of  Goats. 

—  Mori,  N.,  in  Moderno  Zooiatro,  Series  V,  Year  VII,  No,  9,  pp.  193-200  +  Bibliography 
of  6  Works.     Bologna,  September  30,  191 8. 

During  the  last  months  of  1915,  a  very  serious  disease  of  goats  ap- 
peared in  Apulia  whence  it  spread  into  Basilicata  and  Latium.  Almost  ex- 
clusively localised  in  the  thorax,  the  disease  occurred  frequenthy,  nearfy 
always  with  fatal  results  ;  it  was  soon  recognised  as  an  exuding  pleuro- 
pneumonia that  only  attacks  goats.  It  has  apparently  been  introduced 
into  Italy  from  Albania,  where,  as  in  Montenegro  and  Serbia,  it  was  flour- 
ishing at  that  period.  Judging  from  etiological  observations  made  in 
Italy  it  may  be  admitted  that  the  disease  can  be  propagated  at  a  distance 
by  indirect  contagion  with  various  carriers.  The  author  began  to  study 
the  disease  on  being  directed  to  do  so  by  the  General  Directorate  of  Pub- 
lic Health. 

He  began  by  showing  that  the  disease  is  the  same  as  one  that  flourished 
some  time  ago  in  Algeria,  where  it  is  known  as  "  boufrida  ",  as  well  as  the 
"  goat  pleuropneumonia  "  observed  in  Germany  in  1894-95  and  in  the 
"Basses-Pyrenees"  (France)  in  1895.  He  was  then  able  to  isolate  pure 
cultures  of  the  specific  organism  with  which  he  reproduced  the  disease 
experimentally.  He  also  succeded  in  preparing,  by  using  the  pleuritic 
exudate  collected  aseptically  from  animals  suffering  from  the  disease,  a 
serum  that  was  at  once  preventive  and  curative.  This  serum  is  injected 
subcutaneously  in  the  following  doses  :  —  minimum  for  prevention  : 
1.5  to  2cc.  for  sucking-kids,  2.5  to  3.5CC.  for  adults  ;  3  to  40c.  in  presence 
of  the  general  symptoms  of  temperature  that  indicate  the  disease  ;  3.5 
to  4.5CC.  for  sick  animals,  even  when  dangerously  so.  A  single  dose  suffi- 
ces ;  if  a  second  injection  is  tried  13  to  23  days  after  the  first,  serious  ana- 
phylactic phenomena  are  produced.  The  author  advises  that  injection 
should  be  given  in  the  lower  surface  of  the  tail. 

Large  scale  experiments  using  the  Mori  serum,  carried  out  by  order 
of  the  General  Directorate  of  Public  Health  by  Dr.  G.  Manna,  veterinary 
officer  of  vSerracapriola  (Province  of  Foggla),  and  controlled  by  Prof.  Bar- 
toeucci,  have  shown  its  absolute  efficacity  for  both  prevention  and  cure. 
Judging  from  the  observations  so-far  available,  the  immunity  lasts  over  a 
year.  Post  mortem  examination  of  cured  animals  shows  that  the  exudate 
has  disappeared  and  is  reabsorbed  while  the  pleurae  show  cicatrisation  phe- 
nomena. 

619  -The  Mineral  Elements  in  Animal  Nutrition.  —  Forbes,  e.  b.,  in  the  Scientific 

American  Supplement,  No.  2257,  pp.  218-219  and  224.  New-York,  April  5,  1919. 

Life,  considered  in  a  large,  general  sense,  may  be  looked  upon  as  a 
coordinated  system  of  responses  to  an  electric  stimulant.  Ions,  especially 
inorganic  ones,  are  the  carriers  of  this  electricity  and  for  this  reason  may 
play  a  preponderating  part  in  the  direction  of  the  whole  metaboHc  process. 
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According  to  Oustave  Mann  that  which  is  known  as  pure  proteids,  free 
from  ash,  is  chemically  inert  and  consists  of  dead  bodies  in  the  true  sense 
of  the  word  ;  it  is  the  presence  of  electrolytes  which  gives  them  life.  The 
question  of  the  mineral  content  of  food  has  at  the  present  day  become  of 
special  importance  as  a  result  of  the  forced  feeding  of  selected  breeds  of 
animals  in  view  of  the  rate  at  which  they  mature  and  their  high  degree  of 
production.  The  mineral  requirement  for  maintenance  alone  is  limited  in 
comparison  with  this  requirement  for  the  production  of  meat,  eggs,  and 
milk.  The  ash  content  of  foods  must  be  greater  in  proportion  as  this  pro- 
duction is  more  intense. 

The  author  has  studied  the  chemistry  of  foodstuffs  and  made  prac- 
tical experiments  on  metabolism  with  pigs  and  dairy  cows.  His  studies 
on  foods  included  a  set  of  complete  analyses  of  the  ash,  the  elements  of 
which  were  calculated  by  taking  as  unit  the  concentration  of  normal  so- 
lutions. The  data  thus  obtained  were  considered  with  relation  to  the  equi- 
librium between  bases  and  acids  in  the  organism.  He  also  studied  the 
mineral  constituents  of  Kentucky  blue  grass  (Pna  prateusis)  and  the  fac- 
tors influencing  the  quantities  present,  and  the  iodine  content  of  foods  in 
relation  to  the  appearance  of  goitre. 

Animal  physiology  has  shown  that  the  vital  processes  demand  the  main- 
tenance of  a  condition  similar  to  the  neutral  reaction  in  the  blood  and  in 
the  lymph.  Henderson  has  done  much  work  showing  the  manner  in 
which  this  equilibrium  between  bases  and  acids  is  maintained  by  the  spon- 
taneous formation  of  chemical  and  excretion  equilibriums.  The  mineral 
elements  of  foods  contribute  to  this  equilibrium  between  acids  and  bases 
in  one  way  or  another.  The  extent  and  nature  of  this  contribution  are 
of  importance  in  the  question  of  poisoning  by  acids,  through  this  condition 
is  rarely  brought  about  by  the  ration.  The  authors'  many  analyses  show- 
that  cereals,  meat,  and  eggs  have  acid  ash,  and  fruit,  roughage,  vegetables, 
milk,  and  most  I.eguminosae,  have  alkaline  ash.  Although  healthy  ani- 
mals have  the  means  of  neutralising  the  ordinary  excess  of  acid  in  the  ra- 
tion, it  is  more  hygienic  if  bases  preponderate  in  it,  because  it  is  not  known 
whether  the  neutralisation  of  acids  does  always  takes  place  without  the  ex- 
penditure of  energy.  More  over,  in  any  physiological  condition  causing 
acid  poisoning  (and  such  conditions  are  numerous)  the  excess  of  an  acid 
mineral  over  bases  in  the  ration  is  certainly  a  positive  disadvantage. 

Acid  poisoning  is  most. often  found  in  feeding  children  suffering  from 
fever,  mal-nutrition,  and  indigestion  (especially  of  the  fats  in  the  ration). 
In  such  cases  the  addition  of  whey  to  the  ration  supplies  very  valuable 
mineral  foods.  Sodium  citrate  (0.24  to  0.48  gin.  per  100  gm.  of  milk)  is 
also  excellent  as  it  supplies  an  alkaline  salt  which  is  immediately  oxidisa- 
ble.     The  presence  of  citrate  also  helps  the  digestion  of  casein  (1). 

The  author  shows  that  the  mineral  constituents  of  Kentucky  blue 
grass  vary  by  more  than  roo  "  with  the  Eertility  of  the  soil.  The  frame  of 
growing  animals  responds  rapidly  to  mineral  elements  in  the  ration.     There 

(1)  For  other  studies  on  this  subject  see  A'.  July,  191 8,  No.  781.  (Ed.) 
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is  no  definite  upper  limit  to  the  phosphate  deposit  in  the  bones.  The 
quality  of  the  grass  influences  the  quality  of  the  bones,  and  this  influences 
the  strength  and  production  of  the  animals.  The  most  famous  horse- 
breeding  centres  of  the  United  States  are  in  Kentucky,  the  calcareous  soils 
of  which  have  a  thick  growth  of  Kentucky  blue  grass  which  analyses  made 
by  the  author  have  shown  to  be  exceptionally  rich  in  salts.  In  many  places 
where  the  soil  is  impoverished,  however,  horses  and  cattle  suffer  from  mal- 
nutrition of  the  bones,  especially  during  the  growing  period  and  after  a 
drought.  This  trouble  is  soon  cured  by  treatment  with  calcium  phos- 
phate. 

By  reason  of  the  part  it  plays  in  metabolism,  iodine,  one  of  the  many 
mineral  elements  present  in  minute  quantities  in  food,  is  of  special  interest. 
The  thyroid  gland  contains  iodine  in  quantities  which  may  be  increased 
by  administering  this  element.  Such  administration  also  has  a  curative 
action  on  goitre  (1),  common  in  certain  districts. 

The  author  estimated  the  iodine  in  927  samples  of  animal  and  vege- 
table products.  He  found  it  present  in  1/5  of  them,  but  usually  in  such 
small  quantities  that  it  could  only  be  expressed  as  traces.  Appreciable 
quantities  were  found  only  in  agar  and  bleached  Irish  moss  {Chondvus 
crispus)  (the  only  algae  examined).  In  18  samples  of  cow's  milk,  urine 
and  faeces,  in  16  samples  of  table  salt,  and  7  varieties  of  nuts,  no  iodine 
was  found  ;  it  was  also  very  rarely  present  in  spices  and  other  condiments. 
The  fact  that  iodine  was  not  found  in  certain  foods  does  not,  however, 
justify  the  conclusion  that  it  is  absent  as  it  may  be  present  in  such  small 
quantities  as  to  ecape  detection  by  the  best  research  methods. 

Of  the  animal  products  examined  by  the  author,  the  only  ones  that  con- 
tained iodine  in  appreciable  quantities  were  pig's  feet  and  hair.  Traces 
of  it  were  found  in  eggs  and  some  samples  of  meat,  fish,  and  Crustacea. 

Many  of  the  cereals  examined  had  no  iodine,  and  some,  traces  only. 
The  same  applied  to  fruit,  in  which  the  traces  were  yet  slighter.  Of  the 
vegetables  analysed  (beets,  cucumbers,  celery,  endive,  lettuce,  kohl  rabi, 
onions,  parsnip,  potatoes,  spinach,  and  rhubarb)  some  contained  traces 
of  iodine.  This  body  was  also  found  in  y3  of  the  samples  of  leguminous 
seed  (beans,  peas,  cowpeas,  and  soybeans),  and  in  %  of  the  samples  of 
fresh  or  siloed  hay  and  fodder  plants. 

Iodine  was  found  in  half  the  samples  of  manufactured  food  products, 
mostly  cereals.  The  external  parts  of  the  grain  appear  to  contain  more 
iodine  than  the  internal  starchy  parts. 

The  most  important  sources  of  iodine  for  human  nutrition  are,  there- 
fore, firstly  vegetables,  then,  to  a  lesser  degree,  cereals,  and  a  few  foods  of 
animal  origin.  The  most  important  sources  of  iodine  for  animal  nutrition 
are  hay,  green  or  siloed  fodder  and  the  by-products  of  milling  and  the  manu- 
facture of  food  products,  whereas  cereals  in  the  natural  state  contain  re- 
latively little  iodine. 


(1)  Also  against  alopecia  and  foetal  athyreosis.  See  R.,  March,  1918,  No,  305 ;  April,  1919, 
No.  440.     For  further  studies  on  the  thyroid  gland  see  R.  Sept.,  1918,  No.  1009.  {Ed.) 
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No  regular  geographical  distribution  of  the  iodine  content  of  foods,  or 
any  effect  of  the  nature  of  the  soil  and  of  manure  on  this  content,  have  been 
found.  Nothing  special  was  found  in  foods  produced  in  districts  where 
goitre  is  common.  Samples  of  the  same  product  taken  from  different  parts 
of  the  same  field  often  varied  considerably  in  their  iodine  content. 

The  author  believes  that  the  total  iodine  requirement  of  the  organism 
may  be  satisfied  by  foods  containing  such  small  quantities  of  this  element 
that,  as  has  been  said  above,  they  cannot  be  traced  by  the  most  delicate 
methods  of  determination.  Where  goitre  is  concerned,  the  iodine  content 
of  the  drinking  water  may  be  of  far  greater  importance  than  that  of  the 
foods.  In  a  general  way  this  study  shows  that  the  cause  of  goitre  must 
not  be  sought  for  in  the  iodine  content  of  the  food,  but  int  the  metabolism 
of  the  organism. 

For  his  study  of  mineral  metabolism  the  author  chose  pigs,  the 
requirements  of  which  are  high  and  often  neglected.  He  investigated  the 
specific  effects  of  maize  and  maize  supplements  and  compared  the  food 
values  of  several  pure  phosphorus  compounds  (1).  The  studies  included 
feeding,  slaughtering,  and  anafyses  of  the  carcasses.  It  was  found  that 
the  specific  effects  of  maize  as  sole  food  for  growing  pigs  usually  resulted  in 
delayed  developpement  of  the  proteid  and  bone  tissues,  and  an  excessive 
development  of  the  fat  tissues.  This  results  in  the  production  of  animals 
with  thin  bones  and  weak  muscles,  small  in  size  and  excessively  fat,  which 
reach  prematurely  their  maximum  growth  and  are  characterised  by  a  breed- 
ing capacity  below  the  normal.  Decreased  breeding  capacity  seems  to 
arise  from  a  general  reduction  in  proteid  increase  and  lessened  circulation 
of  the  blood  in  the  female  reproductive  organs.  This  last  is  due  to  com- 
pression exercised  by  the  excessive  quantities  of  internal  fat  which  accu- 
mulate round  these  parts.  In  pigs  fed  exclusively  on  maize,  the  bones, 
muscle,  liver,  kidneys,  lungs,  heart  and  spleen  contribute  to  an  abnormally 
small  extent  to  the  increase  in  weight,  and  fat  contributes  to  this  increase 
to  an  abnormally  high  extent.  The  bones  are  lacking  as  much  in  density, 
as  is  shown  by  their  ash  content,  as  in  resistance  to  breaking. 

Many  of  the  specific  effects  of  maize  as  sole  food  for  growing  animals 
are  due  to  its  insufficient  protein  content  and  the  incomplete  nature  of  its 
most  plentiful  protein  constituent,  zein.  The  only  effects  which  can  with 
certainty  be  attributed  to  the  mineral  constituents  of  maize  are  those  exer- 
cised on  the  carcass. 

In  an  experiment  (2)  maize  fed  alone  was  compared  with  maize  fed  with 
one  of  the  following  foods  as  a  supplement :  —  soybean,  linseed  oil  meal, 
wheat  middlings,  tankage,  and  skim  milk.  Rations  composed  of  maize 
alone  and  maize  and  soybean  gave  the  lowest  proprortion  of  bone.  Maize 
rations  with  tankage  or  skim  milk  gave  the  highest  proportion  of  bone. 
Rations  of  cereals  or  other  grains  did  not  produce  normal  bone  develop- 


(1)  See  R.  October,  1916;  No.  1088.  (Ed.) 

(2)  See  R.  Sept.,  1919,  No  998.  (Ed.) 
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ment  in  pigs.  These  facts  depend  directly  on  the  content  of  these  rations 
in  chemical  bone-making  elements. 

The  proportions  of  calcium,  magnesium,  and  phosphorus  in  the 
bones  have  a  strong  tendency  to  remain  constant,  but  may  be  modified 
within  certain  limits  by  restrictions  in  the  ration  and,  within  much  wider 
limits,  by  its  composition.  Bone  meal  added  to  a  ration  poor  in  calcium 
and  phosphorus  greatly  increases  the  ash  content  and  resistence  of  the 
bone.  The  change  in  external  dimensions  is  slight,  but  the  increase  in  the 
density  and  thickness  of  the  bone  walls  may  increase  indefinitely.  The 
speed  with  which  mineral  elements  may  be  deposited  in  the  bones,  the 
lack  of  a  definite  upper  limit  for  this  deposit,  and  the  rapidity  with  which 
these  mineral  elements  may  be  removed  make  of  the  frame  a  real  store 
of  mineral  elements. 

No  method  of  feeding  pigs  in  a  small  enclosure  produced  such  strong 
bones  as  those  of  pigs  left  to  graze.  Possibly  the  exercise,  in  addition  to 
the  food,  has  some  effect  by  making  the  osteogenic  cells  more  greedy  of 
the  salts  of  the  bones. 

In  an  experiment  on  the  metabolism  of  pigs  five  animals  of  equal 
size  were  used  and  their  metabolism  observed  during  a  series  of  consecu- 
tive ten  day  periods  at  intervals  of  seven  days.  The  effects  were  compared 
of  maize  alone  and  maize  with  either  soybeans,  Unseed  meal,  tankage, 
or  skim  milk.  There  was  also  a  ration  composed  of  rice  polish  and  wheat 
bran.  The  pigs  grew  normally  and  accumulated  abundant  nitrogen  and 
sulphur  in  each  period,  though,  naturally,  less  was  accumulated  with  the 
ration  of  maize  alone.  Potassium  was  accumulated  during  all  the  periods 
except  one  ;  strange  to  say  the  ration  composed  of  rice  polish  and  wheat 
bran  supplied  the  largest  quantity  of  this  element.  The  animals  have 
not  the  means  of  accumulating  large  quantites  of  potassium  salts.  The 
abundant  excretion  of  potassium  when  large  quantities  of  it  were  consumed 
must  be  considered  as  a  means  of  protection.  In  this  case  negative  meta- 
bolism does  not  show  shortage. 

The  metabolism  of  chlorine  and  sodium  was  much  influenced  by  the 
water  absorbed.  The  ingestion  of  these  elements  would  have  been  insuffi- 
cient if  the  food  had  not  received  cooking  salt  as  a  supplement.  The  ani- 
mals which  drank  least  water  retained  most  chlorine  and  sodium. 

The  most  significant  results  of  this  experiment  were  those  bearing  on 
calcium,  magnesium,  and  phosphorus.  These  elements  are  closely  asso- 
ciated in  metabolism.  In  the  two  rations  in  which  maize  was  accompan- 
ied by  skim  milk  and  tankage  (containing  large  quantities  of  bone 
scrap)  the  quantity  of  calcium  retained  was  nine  or  ten  times  greater  than 
in  any  other  ration  containing  grain,  and  other  seeds  or  seed  products. 
With  the  rations  of  maize  alone,  maize  and  soybeans,  or  rice  polish  and 
wheat  bran,  the  metabolism  of  the  calcium  was  negative,  that  is  to  say  it 
was  excreted  in  larger  quantities  than  those  absorbed  with  the  food.  This 
shows  that  cereals  are  little  suited  to  the  formation  of  bones.  The  ne- 
gative metabolism  of  calcium  in  the  ration  of  maize  and  soybeans  shows 
that  the  unusually  high  calcium  content  of  I^eguminosae  concerns  the 
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whole  plant,  not  the  seeds,  and  emphasises  the  value  of  leguminous  hay  as. 
a  bone-making  food. 

In  these  experiments  the  retention  of  calcium  was  closely  related  to 
its  ingestion  and  was  not  appreciably  modified  by  an  excess  of  mineral 
acidity.  Physiologically  the  metabolism  of  calcium  and  magnesium  are 
opposed.  An  excess  of  magnesium  in  the  blood  causes  a  setting-free  of 
calcium  which  counterbalances  it,  but  the  ratio  of  these  elements  in  the 
blood  is  not  in  strict  accordance  with  their  ratio  in  the  ration.  The  reten- 
tion of  calcium  was  not  found  to  be  limited  by  an  excess  of  magnesium  in 
the  ration,  except,  perhaps,  in  a  single  case,  when  it  was  composed  of  rice 
polish  and  wheat  bran,  and  contained  twelve  times  more  magnesium  than 
calcium.  In  this  case  the  great  excess  of  magnesium  appears  to  have  been 
unfavourable  to  the  retention  of  calcium.  This  proportion  does  not  appear 
to  be  of  practical  importance  in  ordinary  rations. 

Phosphorus  metabolism  was  always  positive  with  the  rations  used, 
but  retention  was  below  normal  with  a  ration  of  maize  alone.  The  princi- 
pal reason  of  the  insufficient  storing  up  of  the  phosphorus  in  maize  was  the 
lack  of  calcium,  as  there  was  a  greater  shortage  of  calcium  than  of  phos- 
phorus, and  both  can  only  be  accumulated  in  large  quantities  in  the  ra- 
tio in  which  they  are  combined  in  the  calcium  phosphate  of  the  bone. 

There  was  a  great  excess  of  acid  minerals  in  the  rations,  and  these  were 
neutralised  by  ammonia.  No  symptoms  of  acid  poisoning  were  observed. 
Acid  poisoning  is  rarer  in  domestic  animals  than  in  man,. 

The  excretion  of  ammonia  in  the  urine  varies  with  the  excess  of  acid 
in  the  ration,  providing  the  protein  content  remains  about  the  same.  Any 
considerable  increase  of  protein  in  the  ration  caused  an  increase  in  the  am- 
monia of  the  urine. 

In  another  series  of  experiments  on  the  metabolism  of  phosphorus  in 
pigs  attempts  were  made  to  determine  whether  the  organic  and  inorganic 
phosphorus  in  the  ration  meet  equally  well  all  the  ends  for  which  the  ani- 
mals require  phosphorus.  Whereas  inorganic  phosphorus  may  be  had  in 
unlimited  quantities  (mineral  phosphate,  bone  meal)  and  may  be  largely 
increased  in  the  crops  by  the  use  of  fertilisers,  organic  phosphorus  is  only 
present  in  expensive  foods  (milk,  eggs,  meat)  and  in  cereals  and  is  not  appre- 
ciably modified  by  treating  the  soil.  The  above-problem  is  most  compli- 
cated and  different  workers  have  given  different  solutions  of  it.  It  seems 
certain,  however,  that  inorganic  phosphorus  can  supply  all  the  phosphorus 
requirements  of  animals.  There  are,  nevertheless,  differences  in  the  meta- 
bolism of  certain  organic  and  inorganic  phosphorus  compounds  ;  this  seems 
to  show,  at  least,  a  large  utilisation  of  organic  phosphorus  for  certain  pur- 
poses and  certain  animals. 

In  the  author's  experiments  orthophosphates,  glycerophosphates, 
hypophosphites,  phytin,  and  nucleic  acid  extracted  from  yeast  were  all 
absorbed  and  retained  to  a  certain  extent.  The  pigs  showed  very  different 
limits  of  tolerance  for  the  different  compounds.  The  glycerophosphate 
were  accepted  best,  the  orthophosphates  much  less  so,  phytin  and  nucleic 
acid  stilllessso,  and  hypophosphites  least  of  all.  It  was  not  possible  to  prove 
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that  organic  compounds  of  phosphorus  have  a  higher  food  value  than  sim- 
ple inorganic  phosphates  for  young  growing  pigs.  The  ordinary  rations 
for  growing  animals  seem  to  contain  a  sufficiently  high  proportion  of  orga- 
nic compounds  of  phosphorus  as  compared  with  the  inorganic  compounds 
and,  in  such  rations,  the  supplementary  phosphorus  may  be  added  in  an 
inorganic  form.  If  the  quantity  of  phosphorus  tolerated  by  an  animal  be 
added  to  the  diet  in  a  rapidly  soluble  form,  it  is  definitely  limited  to  a  quan- 
tity much  below  that  acceptable  in  its  natural  condition  in  the  food. 

It  does  not  seem  probable  that  rations  composed  of  natural  foods, 
supplying  a  sufficient  quantity  of  nitrogen,  do  not  also  supply  sufficient 
quantities  of  phosphorus  to  maintain  the  metabolism  of  this  element.  It 
is,  however,  certain  that  many  rations  lack  the  quantity  of  phosphorus 
necessary  to  maximum  retention  and  development.  The  addition  of 
isolated  phosphorus  compounds  to  rations  probably  limits  its  practical 
effect  on  the  density  and  hardness  of  the  bones  ;  but  it  is  still  possible  that 
it  may  greatly  influence  the  physiological  functions. 

The  author  made  a  final  study  of  the  mineral  metabolism  of  dairy 
cows  (1).  Dairy  cows  greatly  surpass  all  other  breeding  animals  by 
the  rapidity  and  intensity  of  their  production  of  proteid  and  mineral  foods 
and,  consequently,  in  their  food  requirements.  This  is  generally  recognised 
with  respect  to  their  protein  requirement.  The  author's  experiments 
have  proved  that  there  is  no  justification  for  the  belief  that  no  attention 
need  be  paid  to  their  requirement  in  mineral  elements.  He  found  that  an 
abundant  milk  production  obtained  by  common  winter  rations  fed  in  quan- 
tities sufficient  to  maintain  live  weight  and  produce  an  ample  and  regular 
accumulation  of  nitrogen  and  sulphur,  causes  heavy,  continual  losses  in 
the  calcium,  magnesium,  and  phosphorus  of  the  frame  in  spite  of  an  ample 
supply  of  these  in  the  ration.  The  limited  response  of  cows  to  a  large  in- 
crease in  the  quantity  of  these  foods  absorbed  seems  to  show  that  the  im- 
provement of  dairy  cows  for  milk  production  by  selection  has  exceeded  the 
capacity  of  the  animal  to  digest  mineral  foods. 

A  strong  metabolism  of  silicon  was  shown.  An  excess  of  inorganic 
acids  over  inorganic  bases,  largely  due  to  the  silicon  in  timothy  hay,  caused 
an  acid  reaction  and  an  increase  in  the  amount  of  ammonia  in  the  urine. 

The  incapacity  of  the  best  dairy  cows  to  maintain  mineral  metabolism 
unless  pasture  is  available  must  be  a  general  phenomenon.  It  is  probably 
to  this  that  the  frequent  incapacity  to  maintain  an  exceptionally  high 
yield  during  two  consecutive  lactation  periods  must  be  attributed,  as  well 
as  the  frequent  inability  to  breed  after  a  period  of  force  I  milk  production. 

Cow's  rations  should  supply  plenty  of  calcium,  magnesium,  and  phos- 
phorus, both  during  and  between  the  lactation  periods. 

These  studies  emphasise  the  importance  of  liming  and  the  cultivation 
of  Iyeguminosae  in  agriculture. 


(1)  See  R.  July,  1917,  No.  648.  (Ed.) 
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620  -  Comparative  Study  of  the  Digestion  of  Bran  by  the  Rabbit  and   Dog.  — 

Chaussin,  J.,  in  the  Comptes  rendus  des  Seances  de  la  Societe  de  Biologie,  Vol.  I/XXXII, 
No.  8,  pp.  269-271  +2  Tables.  Paris,  March,  1919. 

The  authors  has  undertaken  a  series  of  experiments  on  feeding  the 
rabbit  and  dog  with  bran,  in  order  to  compare  the  undigested  residues 
in  these  two  animals. 

The  dog  received  50  gm.  of  bran  mixed  with  160  gm  of  white  flour, 
10  gm.  of  casein  and  10  gm.  of  fat.  Two  rabbits  were  given  50  gm.  of  bran 
mixed  with  150  gm.  of  chopped  carrots.  The  residues  left  by  the  bran 
after  passing  through  the  digestive  apparatus  were  then  determined  by 
sieving.  It  was  found  that  the  undigested  residue  left  from  each  100  gm. 
of  dry  bran  ingested  *vas  50.6  gm.  for  the  dog  and  25  to  26  gm.  for  the 
rabbits.  In  another  experiment  the  author  fed  the  dog  with  the  washed 
residue  from  a  first  passage  through  the  digestive  apparatus  mixed  with 
a  paste  made  by  swelling  whole  wheat  in  water,  then  simply  crush- 
ing it  between  smooth  rollers  so  as  to  avoid  breaking  the  envelopes  ;  the 
rabbits  were  fed  successively  with  :  —  1)  the  washed  residue  left  after  the 
dog  had  digested  the  bran  in  the  first  experiment ;  2)  the  washed  residues 
left  after  the  rabbit  had  digested  the  same  bran.  The  undigested  residue 
expressed  as  percentages  of  the  dry  matter  ingested  during  this  double 
digestion  experiment  were  :  —  dog  (envelopes  of  wheat  already  digested 
by  the  dog)  86.20  ;  rabbit  (bran  digested  by  the  dog  in  the  first  experiment), 
58.4  ;  rabbit  (bran  digested  by  the  rabbit  in  the  first  experiment),  69.5. 

The  author  points  out  that  these  figures  are  mostly  of  comparative 
value  ;  for  the  materials  which  they  express  have  undergone  drying  at 
1050  C.  before  their  second  ingestion,  and  their  properties  may  have  under- 
gone alteration. 

Conclusions.  —  The  rabbit  digests  nearly  75  %  of  commercial  bran 
and  40  %  of  the  residues  left  after  the  dog  has  digested  the  bran  ;  it  digests 
30  %  of  the  residues  of  the  bran  that  it  had  previ  usly  digested  once 
itself,  while  the  dog  only  digests  13  %  of  the  residues  of  the  bran  that  had 
already  passed  through  its  alimentary  canal.  These  residues  have  lost 
most  of  their  minerals  in  the  case  of  the  dog,  but  they  have  lost  little  in 
the  case  of  the  rabbit,  which  can  be  explained  by  the  different  acidity  of 
their  digestive  juices. 

The  estimation  of  the  total  nitrogen  by  the  Kjeldahl  method  has 
shown  that  the  nitrogenous  matter  of  the  envelope  of  wheat  is  much  more 
attacked  by  the  digestion  of  the  dog  in  the  bran  that  has  undergone  the  usual 
milling  operations  than  in  the  whole  envelopes  obtained  by  simply  crush- 
ing the  wheat. 

621  -The  Use  of  the  Contents  of  the  Rumen  as  Cattle  Food  (1);  Researches  in  Italy.  — 

Aruch,  E.  and  Beltrami,  in  L' Italia  Agricola,  Year  55,  No.  S,  pp.  236-240.     Piaeenza, 
August,  1 918. 

It  is  known  that,  in  the  food  contained  in  the  rumen  and  which  is 
mixed  with  large  quantities  of  saliva,  the  starches  are  transformed  into 
dextrine  and  sugar,  but  it  is  not  yet  known  what  changes  the  albuminoids 
undergo.     In  their  researches,  the  authors  have  particularly  attempted  to 

(1)  See  also  R.,  April,  1915.  No  633,  and  R.,  October,  1918,  No.  11 41,  {Ed.) 
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remove  the  disagreeable  odour  of  the  rumen,  owing  to  which  no  animal  will 
eat  it;  this  can  be  done  by  rapid  washing,  followed  by  drying  in  thin  layers. 

The  contents  of  the  rumen  (which,  on  removal,  t weigh  30  kg.),  after 
having  been  repeatedly  washed,  then  dried  for  3  hours  in  the  sun,  have  the 
appearance  of  a  hash  of  yellowish  hay,  almost  odourless,  and  whose  weight 
is  reduced  to  4  kg.  On  mixing  2  kg.  of  this  residue  -f-  2  kg  of  ground  grape 
residue  with  a  little  water,  an  appetising  mash  for  calves  is  obtained, 
though  cows  refuse  it.  The  contents  of  the  rumen,  washed  and  dried,  has 
the  following  percentage  composition  :  —  Water,  7.86  ;  Ash,  2.50  ;  Nitro- 
genous matter,  6.25  ;  Fat,  1.70  —  that  is,  a  composition  very  similar  to 
that  of  average  quality  hay.  .-,s   M 

In  another  experiment,  the  contents  of  20  rumens,  weighing  600  kg., 
was  pressed  in  an  electric  press,  then  dried  ;  after  18  hours  the  mass  did  not 
weigh  more  than  135  kg.  This  product,  with  a  disagreeable  smell,  was  not 
very  appetising  for  cattle  ;  however,  calves  ate  it,  at  first  mixed  with  de- 
creasing quantities  of  grape  residue,  then  alone.  Chemical  analyses  showed 
the  poor  feeding  value  of  this  product  (Water,  11.45  %  ;  Ash,  9.90  % 
Proteins,  3.55  %  ;  Fat,  3.05  %  ;  Glucose,  0.35  % ;  Dextrine,  0.70  % ; 
and  also  that,  in  the  product  prepared  in  this  way,  the  protein  content  had 
much  decreased  in  contrast  to  the  preceding  product,  while  the  fat  content 
had  increased.  The  analysis  of  the  liquid  pressed  out  showed  that  it  con- 
tained 5  %  of  albumen.  The  effect  of  digestion  in  the  rumen  is,  therefore, 
to  render  the  proteins  soluble. 

Another  sample  of  the  contents  of  the  rumen  was  neither  washed  nor 
pressed,  but  dried  directly  at  900  C.  for  24  hours ;  in  this  way  2000  gm.  of 
raw  material  yielded  200  gm.  of  a  product  with  the  following  percentage 
composition  :  —  Water,  7.88  ;  Ash,  13.66  ;  Protein,  12.40  ;  Fat,  2.48 "; 
Carbohydrates  (expressed  as  starch),  7.35;  Dextrine  and  allied  substances, 
traces  ;  Nitrogen-free  extract,  30.13. 

In  a  feeding  experiment  that  lasted  20  days,  5  calves  (group  I)  recei- 
ved the  following  ration  per  day  per  head  :  —  hay,  5  kg. j  straw,  2  kg.  ; 
bran,  2  kg.  ;  flour,  2  kg.  ;  washed  and  sun-dried  rumen-content,  1  kg.  ; 
5  other  calves  (group  II)  received  the  same  ration,  but  the  rumen-content 
was  replaced  by  an  equal  weight  of  grape  residue.  In  the  two  groups, 
the  increase  in  live-weight  per  day  per  head  was  1.209  and  1.304  kg.res- 
pectively,  i.  e.,  the  increase  in  weight  obtained  with  the  rumen  content  was 
only  95  gm.  less  than  that  given  by  the  other,  which  is  surprising  when  it 
is  remembered  that  grape  residue  has  a  much  richer  composition  ;  the  ru- 
men-content is,  therefore,  much  more  digestible  than  grape  residue. 

In  a  second  experiment,  2  kg.  of  bran  were  introduced  into  the  ration 
of  the  calves,  and  in  a  third,  3  kg.  of  bran,  adding  to  it  2  kg.  the  first  time 
and  3  kg.  the  second  time  of  dried,  odourless"  rumen-content  (not  pre- 
viously washed)  ;  the  increases  in  live  weight  were  practically  the  same  in 
both  experiments. 

To  sum  up,  it  has  been  shown  that  the  contents  of  the  rumen  can  be 
made  into  a  utilisable  food  ;  the  cheapest  and  best  method  for  preparing 
it  consists  in  drying  it  in  the  sun  followed  by  desiccation  in  a  stove. 
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622  -  Cattle-Feeding  with  the  By-Products  of  the  Erytrean  Corozo  Nut :  Experiments 

in  Italy.  —  Beltrami,  in  L'ltalia  Agricola,  Year  IyVI,  No.  2,  pp.  5T"53-  Piaeenza,  Feb- 
ruary, 1919. 

The  manufacture  of  buttons  from  the  Erytrean  corozo-nut  (Hyphaene 
thebaica)  has  developed  considerably  at  Piacenza.  This  vegetable  ivory  is 
less  white  and  hard  than  the  American  corozo  (from  Phytelephas  macro- 
carpa  and  Ph.  microcarpa  (1)  but  it  is  easier  to  work  and  costs  less  (about 
20  %  and  even  more).  The  by-products  from  the  manufacture  of  buttons 
consists  in  a  white,  light  odourless  meal  which  has  been  long  used  for  the 
preparation  of  complex  foods  ;  in  Italy  this  meal  is  used  to  make  a  coffee 
substitute,  and  several  attempts  have  been  made  to  utilise  it  for  the  prepa- 
ration of  alcohol,  but  without  success  from  an  industrial   point  of  view. 

The  analyses  of  the  American  corozo  have  given  very  variable  results, 
which  is  perhaps  why  such  variable  results  have  been  obtained  in  feeding 
experiments  with  it.  Generally  speaking,  it  is  relatively  poor  in  nitroge- 
nous matter  and  fats,  whilst  the  Eritrean  corozo  is  exceptionally  rich  in 
fat,  fairly  rich  in  albuminoids  and  well  furnished  with  pentosans,  as  is 
shown  by  the  analyses  of  two  samples,  one  American,  the  other  from  Ery- 
trea,  made  by  Prof.  Menozzt  :  — 


Moisture 

Ash 

Crude  protein 

Fat 

Cellulose 

Pentosans    

Nitrogen-free  extract  (except  the  pentosans) 


American  Corozo 

Erytrean  Corozo 

H.05% 

io-35% 

I. IO 

— 

4-31 

4.70 

1.03 

10.20 

4.20 

14.00 

2.20 

2.10 

76.11 

59.00 

The  rich  composition  of  Erytrean  corozo  led  the  author  to  accertain 
its  feeding  value.  Ten  adult  cattle  of  the  same  breed,  almost  of  the  same 
age  and  of  the  same  condition  as  regards  feeding,  were  fed  for  24  days  on  a 
ration  in  which  corozo  meal,  gradually  increased  from  0.5  to  3  kg.,  replaced 
an  equal  weight  of  bran.  The  animals  made  a  collective  daily  gain  in 
live  weight  of  12.58  kg.,  against  13.50  kg.  in  a  control  group. 

Conclusions.  —  i)  The  by-products  of  Erytrean  corozo  constitute 
a  food  of  high  nutritive  value. 

2)  Assuming  that  the  meal  forms  85  %  of  the  weight  of  the  seed 
worked,  an  annual  supply  of  about  40  000  quintals  of  this  product  can 
be  counted  on  in  Italy. 

3)  (  toving  to  its  digestibility  and  food  value,  it  is  not  necessary  to  make 
it  into  a  cake,  and  it  only  requires  mixing  with  the  other  cattle  foods, 
even  at  the  rate  of  2  to  3  kg.  per  day  per  head. 

(1)  Aa  regards   American  vegetable  ivory  meal  (composition,  feeding  value,  feeding  experi- 
ments), sec-  A'.,  March,  iyi7,  >JO.  25'j.  (Ed.) 
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623  -  Fattening  Western  Lambs  in  the  United  States.  —  Skinner,  j.  h.  and  king,  f.  g., 

in  the  Purdue  University  Agricultural  Experiment  Station,  Bulletin  No.    202,  Vol.  XX, 
20  pp.  I,afayette,  Indiana,  August,  1917. 

The  experiments  described  are  a  continuation  of  previous  ones  on  the 
fattening  of  lambs  (1).  They  were  made  with  9  lots  of  25  Colorado  lambs 
and  lasted  from  November  2,  1916  to  March  2,  1917  (150  days).  The  results 
are  summarised  in  the  appended  table.  The  financial  results  are  based  on 
the  following  prices  :  —  Maize  fed  per  head,  1st  month  36.4  cents,  2nd  month 
85  cents,  3rd  month  93.7  cents,  4th  month  97  cents ;  Oats,  50  cents  per  bush- 
el ;  Cottonseed  meal  and  ground  soybeans  $45.00  per  ton;  Maize  silage 
8  6.00  per  ton,  Clover  and  alfalfa  hays  $  12.00  per  ton.  The  wool  was 
valued  at  33  %  cents. 

I.  —  Comparison  between  maize  silage  alone  and  maize  silage  and  dry 
roughage  for  fattening  lambs  (Lots  1,  3,  6).  —  In  this  test  the  lambs  of 
one  of  the  lots  receiving  maize  silage  alone  were  given  clover  hay  once  in 
every  five  days  in  order  to  maintain  their  appetites.  This  addition  had 
been  found  necessary  in  previous  experiments  in  which  the  animals  suf- 
fered from  loss  of  appetite  when  fed  maize  silage  exclusively.  All  the  lots 
received  a  basal  ration  of  shelled  maize  and  cottonseed  meal  in  the  ratio 
7:1.  The  roughage  which  gave  the  best  results  was  maize  silage  and  clo- 
ver hay  ad  lib.  The  least  satisfactory  results  were  obtained  with  maize 
silage  alone. 

II.  —  Comparison  between  clover  hay  [Lot  3)  and  alfalfa  hay  {Lot  4) 
as  roughage  for  fattening  lambs..  —  The  authors  had  previously  made  three 
experiments  on  this  subject.  Of  the  four,  two  were  in  favour  of  clover  hay 
and  two  in  favour  of  alfalfa  hay.  Wherever  there  was  a  difference  in  the 
quality  of  the  hay,  the  better  quality  gave  the  highest  gains.  In  this  ex- 
periment alfalfa  ha}'  gave  the  best  results. 

III.  —  Comparison  between  alfalfa  hay  {Lot  4)  and  alfalfa  hay  and  maize 
silage  (Lot  5)  as  roughage  for  fattening  lambs.  —  Lot  4,  which  was  also  used  in 
the  preceding  test,  received  shelled  maize  and  alfalfa  hay,  and  Lot  5,  the 
same  ration  with  the  addition  of  maize  silage.  Alfalfa  hay  alone  gave  the 
best  results  as  roughage. 

IV.  —  Comparison  between  ground  soybeans  (Lot  8)  and  cottonseed  meal 
{Lot  7)  as  supplements  to  the  ration  for  fattening  lambs.  —  The  fattening  ra- 
tion was  composed  of  shelled  maize,  maize  silage,  and  clover  hay.  Cottonseed 
meal  as  a  supplement  yielded  a  greater  profit,  but  soybeans  gave  more 
economical  gains. 

V.  —  Influence  of  shearing  of  fattening  lambs  {Lots  2  and  7).  —  Tot  2 
was  shorn  at  the  beginning  of  the  experiment  and  yielded  571b.  of  wool. 
This  lot  had  better  appetites,  but  gained  less  than  Lot  7  ;  it  also  gave  a  much 
lower  profit  per  lamb  when  sold  for  slaughtering. 

VI.  ■ —  Comparison  between  open  shed  {Lot  2)  and  barn  {Lot  9).  —  All 
the  lambs  in  this  experiment  were  shorn.  Those  kept  in  the  barn  ate  the 
same  amount  of  grain  and  maize  silage  as  those  in  the  open,  but  less  hay, 
and  also  gave  less  satisfactory  results, 


(1)  See  R.  June,  1918,  No.  G69.  {Ed.) 
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General  results  of  experiments  in  fattening 


Lot  i 


Shelled 
maize, 

cotton- 
seed meal, 
maize 
silage 


Lot  2 


Shelled 

maize, 
cottonseed 
meal,  maize 

silage, 
clover  hay 

(shorn) 


Number  of  lambs  per  lot : 

Initial  cost      $ 

Initial  weight lb. 

Final  weight lb. 

Total  gain lb. 

Average  daily  gain lb. 

Total  food  consumed  : 

Shelled  maize lb. 

Oats lb. 

Cottonseed  meal lb. 

Ground  soybeans lb. 

Maize  silage lb. 

Clover  hay lb. 

Alfalfa  hay         lb. 

A  verage  daily  food  : 

Grain lb. 

Maize  silage lb. 

Dry  roughage lb. 

Feed  per  lb.  gain  : 

Shelled  maize lb. 

Oats lb. 

Cottonseed  meal lb. 

Ground  soybeans lb. 

Maize  silage lb. 

Clover  hay lb. 

Alfalfa  hay lb. 

Cost  of  food  consumed  : 

Shelled  maize $ 

Oats $ 

Cottonseed  meal $ 

Ground  soybeans $ 

Maize  silage S 

Clover  hay $ 

Alfalfa  hay $ 

Total  cost  of  food  consumed $ 

Cost  per  ioo  lb.  gain S 

Cost  of  lambs       S 

Total  cost  of  fattening  i  lamb $ 

Total  receipts $ 

Net  receipts  {deducting  loss  by  death)  (3) $ 

Total  profit $ 

Profit  per  lamb % 


24 
II.00 

M43 
1862 
419 
0.145 

2318.5 

143 

326.5 

5  538 
no 


0.97 
1.92 
0.04 

5-53 
o.34 
0.78 

13.22 
0.26 


3  7-81 
2.23 

7-35 

16.61 
0.66 


64.66 

'15-43 
158.73 
223.39 
251-37 
243-38 
19.99 
0.83 


25 
11.00 

1503 
2  290 

844 
0.281 

2  747 
145 
387.5 

4  493 

3  472 


1.09 
150 

1. id 

3-25 
0.17 

0.46 

5-32 
4. 11 


W 


(1)  Total  grains  In  Lots  2  and  g  include  57  lb.  of  wood  each.  —  (2)  Total  receipts  in  Lots   2 


45-17 
2.27 

8.72; 

13.48 

20.83! 


90.47 

IO.72 

165.33 
255.80 

288.08 

279.76 

23.96 

O.96 

and    9  in 
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western  lambs  in  the  United  States. 

LOT    3 

Lot  4 

Lot  5 

LOT    6 

Lot  7 

Lot  8 

Lot  9 

Shelled 

Shelled 

Shelled 

Shelled 

Average 

Shelled 

maize,  clover 
hay 

Shelled 

maize, 

alfalfa  hay 

Shelled 

maize,  maize 

silage, 

alfalfa  hay 

maize, 

cottonseed 

meal, 

maize  silage 

(clover  hay 

every  5 

days) 

maize, 
cottonseed 
meal,  maize 

silage, 
clover  hay 

maize, 
ground  soy- 
beans, maize 
silage, 
clover  hay 

maize,  cot- 
tonseed 
meal,  maize 

silage, 
clover  hay, 
(shorn  and 
fed  in  barn) 

of 
all  lots 

25 

25 

25 

25 

25 

25 

25 

224 

11.00 

II.OO 

II.OO 

II.OO 

II.OO 

II.OO 

II.OO 

II.OO 

I  480 

I  470 

I  491 

I  492 

I  489 

M95 

1  475 

13  338 

2340 

2386 

2  355 

2  207 

2  4OI 

2  373 

2  246 

20574 

866 

916 

864 

7J5 

912 

878 

(1)    828 

7  236 

0.287 

O.305 

O.288 

0.238 

O.304 

O.293 

0.276 

0.269 

3  132 

3  J92 

3  226,5 

2  848 

293I 

2747 

2  747 

25889 

!45 

145 

145 

145 

145 

145 

145 

1  303 

— 

— 

— ■ 

402 

413 

— ■ 

3875 

19165 

- — : 

— 

— 

— 



387,5 

— 

387  5 

— 

— 

4  206 

5  377 

4277 

4  068,5 

449  3 

324  52,5 

4  952 

— 

— 

694 

2  962 

2883 

313  5 

18208 

— 

4792 

2856 

— 



■ — 

— 

7638 

1.09 

1. 11 

1. 12 

"3 

1. 16 

1.09 

1.09 

I. IO 

— 

— 

1.40 

1.79 

1.42 

1.36 

1.50! 

1. 21 

1.65 

1-59 

o.95 

0.23 

O.99 

•  0.96 

1.05 

O.96 

3-64 

348 

3-73 

3.98 

3.21 

3.13 

3 -32' 

3.58 

0.17 

0.16 

0.17 

0.20 

O.I6 

0.17 

0.18 

O.I8 

— 

- — 

— 

0.56 

0-45 

— 

0.47 

O.26 

— 

— 

» 

— 

— 

o.44 

— 

O.O5 

— 

— 

4.87 

7-52 

4.69 

4-63 

5-43, 

4.48 

5-7<5 

— 



0.97 

3-25 

3.28 

3-79. 

2.52 

• — 

5.22 

3-31 

• — - 

" 



1 

I.06 

51-52 

52.55 

53-06 

46.85 

48.27 

45-1/ 

45.17 

425.57 

2.27 

2.27 

2.27 

2.27 

2.27 

2.27 

2.27 

20.39 

— 

— 



0.05 

9.29 

— 

8.72 

43-13 

— 





- — 

— 

8.72 

— 

8.72 

— 

12.62 

16.13 

12.83 

12.21 

1348 

97-36 

29.71 

— 



4.16 

17.77 

17-30 

18.31 

IO9.24 

— 

28.69 

17.14 

— 

■ — 

— 

— ■ 

45.83 

83-50 

83-51 

85.O9 

78.46 

90.43 

85.67 

88.45 

750.24 

9.71 

9.12 

9.85 

10.97 

9.92 

9  76 

10.68 

I0.37 

162.80 

161.70 

I64.OI 

164.12 

163.79 

164.45 

162.2 

I  467.18 

246.30 

245.21 

249.I6 

242.58 

254.22 

250.12 

'  250.70 

2  217.42 

321.75 

334-°4 

332.06 

306.77 

342.14 

335.78 

(*)    2  7 1. 68 

2  783.67 

3I3.43 

325-72 

323.74 

298.45 

333-82 

327-46 

263.36 

2  709.12 

67-13 

80.51 

74.64 

55.87 

79.60 

77-34 

12.66 

49I.7O 

2.69 

3.22 

2.99 

2.23 

3.18 

3-°9 

0.51 

2.20 

elude  $  19.00  in  each  Lot  from  wood.  —  (3)  Death  losses  are  evenly  distributed  between  all  lots. 
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624  -  Rearing  a  Wool  Producing  Breed  of  Sheep  in  the  Sudan.  —  henry,  Yves,  iu 

~L?  Agr  onomie  coloniale,  Bulletin  mensucl  chi  Jardin  colonial,  Year  III,  1918-19,  No.  22, 
pp.  97-108  +  4  Photographic  Plates  +  1  Map.  Paris,  January -February,  1919. 

Out  of  all  its  colonies,  France  has  obtained  up  to  a  few  years  ago  ap- 
preciable quantities  of  wool  from  North  Africa  only.  Since  1906,  the  com- 
pletion of  the  railway  from  Conakry  to  the  Niger  has  made  it  possible  to 
open  out  a  new  region  for  rearing  :  the  central  Niger  basin,  which  does 
not  produce  much,  but  is  capable  of  becoming  a  first-class  wool-producing 
centre. 

The  wool  sheep  of  the  Niger  is  the  same  as  the  thin-tailed  "  Barbarin  " 
of  North  Africa  ;  it  is  a  poor  mutton-producer  ;  the  live  weight  is. rarely 
more  than  25  kg.  for  the  female  and  30  kg.  for  the  male  ;  the  muscles  are 
not  much  developed,  the  animal  is  bony  and  the  meat  mediocre.  The 
females  are  bad  milkers  and  can  hardly'  feed  their  lambs ;  the  first  lambs 
born  die  in  great  numbers. 

The  fleece  is  open,  with  scanty  locks  (600  to  700  gm.  per  year).  The 
wool  is  long  (an  average  of  5  to  8  cm.),  very  slightly  wavy  and  is  one  of  the 
coarsest  wools  in  existence.  Many  of  the  fleeces  are  coloured  or  with 
long,  coarse  hairs  (in  the  Great  Lake  region  and  Niafunke,  not  more 
than  50%  of  the  fleeces  are  white).  Not  more  than  15  or  20  %  of  the  skins 
are  free  from  pigment  and  not  more  than  10  %  of  mucosae  free  from 
blotches.     The  fleece  usually  covers  the  body  and  frontal  bone. 

From  the  commercial  point  of  view,  Nigerian  wool  has  always  been 
considered  as  of  very  inferior  quality.  From  the  very  first  it  was  declared 
unsuitable  for  weaving  and  only  fit  for  making  coarse  felts,  carpets  an  1 
mattresses.  In  spite  of  this,  it  has  been  used,  after  sorting  and  mixing, 
with  wools  of  different  origins,  for  making  cloth.  Since  the  manufacture 
of  the  rough  cloth  known  as  "  drap  anglais  "  has  become  common,  it  is 
in  general  use.  M.  P.  Ammann  has  shown  that  the  quality  of  the  fleece 
varies  considerably,  from  hairy  wools  suitable  for  making  mattresses  to 
those  that  could  be  spun  in  Rheims,  and  he  poinfs  out  that  it  would  be 
an  advantage  for  trade  purposes  were  the  wool  properly  graded  for  sale 
in  France  (1). 

The  official  census  states  that  the  breed  numbers  about  800  000  head 
and  that  400  to  500  metric  tons  of  wool  are  produced  annually.  The 
flocks  are  nearly  all  in  the  hands  of  the  Foulbes  and  live  between  140 
and  170  of  north  latitude,  in  the  immense  fresh-water  basin  that  the  Niger 
forms  above  Timbuctoo  and  whose  centre  is  occupied  by  lake  Debo.  The 
habitat  varies  with  the  height  of  the  Niger,  high  water  forcing  the  flocks 
to  leave  the  basin  and  low  water  bringing  them  back. 

The  flocks  live  exclusively  on  the  natural  pastures,  as  the  Peuhl  grow 
no  crops  and  store  no  forage.  This  is  why,  given  the  severity  of  the  semi- 
desert  climate  of  the  country  and  the  enormous  distances  travelled  by  the 
flocks,  rearing  is  so  little  prosperous. 

The  question  of  feeding  is  of  primary  importance  in  the  improvement 

(1)  See  R.,  March,  1919,  No.  376.  (Ed.) 
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of  breeding  and  wool-production.  Experiments  have  shown  that  the  so- 
lution of  the  problem  has  been  found.  The  flat  parts  of  the  natural  pas- 
tures, roughly  treated  by  cutting,  furnish  good  forage.  The  "  borgou  " 
(an  aquatic  grass,  whose  shoots  are  eaten  by  the  sheep  when  the  waters 
have  receded  in  the  dry  season  and  which  is  propagated  by  seeds  or  by 
cuttings  placed  in  the  mud),  when  cut  at  the  right  time,  makes  first  class 
straw  ;  certain  species  of  acacia  furnish  large  quantities  of  pods  rich  in 
starch  and  sugar,  which  are  much  liked  by  the  sheep  (i). 

Apart  from  these  natural  resources,  forage  crops  should  be  grown 
everywhere  as  the  waters  recede,  on  the  ground  when  sufficiently  dry 
or  by  means  of  irrigation.  The  question  is  of  a  more  general  nature  : 
the  grower  cannot  obtain  cotton  by  irrigation  or  any  other  fibre  crop 
under  normal  conditions  unless  he  introduces  into  his  rotation  a  legumi- 
nous crop  whose  prodcts  he  would  utilise  ;  this  would  be  done  by  live  stock, 
especially  sheep. 

In  the  Niger  district,  according  to  the  conditions  of  rearing,  selec- 
tion and  crossing  will  have  to  be  carried  out,  and  the  second  method  will 
predominate  more  and  more  as  crop  cultivation  improves. 

Experiments  made  on  the  author's  suggestion  have  furnished  abundant 
proof  that  merinos  do  very  well  in  the  Niger  district  and  that  crossing 
them  with  the  native  breed  quickly  improves  it  for  wool  and  mutton  pro- 
duction. Hornless  merino  rams,  out  of  Berry,  are  amongst  the  most 
vigorous  and  suitable  types. 

To  avoid  shearing  before  the  wool  is  sufficiently  long,  it  should  be 
arranged  with  the  trade  to  have  two  selling  seasons  of  one  to  two  months 
each  corresponding  with  the  usual  shearing  times  (March-April  and  Au- 
gust-September) at  fixed  places  which  would  become  permanent  markets 
closed  to  wool  for  the  rest  of  the  year. 

625  -  The  First  Official  Attempts  to  Establish  Sheep  in  Japan.  —  Guerin  (French  Consul 

at  Yokohama),  in  the  Bulletin  economique  de  V Indockine,  Year  XXI,  New  Series,  No.  133, 
p.  1129.  Hanoi -Haiphong,  November-December,  1918. 

In  order  to  render  Japanese  spinners  independent  of  foreign  coun- 
tries as  regards  their  supply  of  raw  material,  the  Imperial  Government 
has,  since.  1917,  established  sheep-rearing  stations  at  Takikawa  (in  Hokk- 
aido) and  in  other  places.  The  desire  is  gradually  to  build  up  a  sheep 
population.  The  first  attempts  have  been  crowded  with  success  and  al- 
ready some  hundreds  of  lambs  are  ready  for  distribution  to  the  farmers. 

At.  present,  the  total  number  of  sheep  in  the  Empire  consists  of  only 
3590  head,  and  the  annual  production  of  wool  is  only  100  00  "  kin  "  ' 
(13  200  lb.),  The  Japanese  wool  industry  is,  therefore,  almost  entirely 
dependent  on  foreign  supplies.  But  the  war  seems  to  have  opened  the  Go- 
vernment's eyes,  for  they  are  trying  to  make  up  for  this  lack  of  raw  material, 
although  the  climatic  conditions  —  which  are  mostly  damp  —  are  not  very 
favourable  to   sheep   rearing  in   Japan. 


(1)  See  Acacias  d  tannins  du  Senegal,  by  Yves  Henry  and  P.  Ammann  and  published  by 
A.  Chalamel,  Paris.  (Ed.) 
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The  official  rearing  station?  already  possess  500  picked  ewes  for  breed- 
ing purposes.  This  number  will  soon  be  doubled  owing  to  the  number 
bought  in  Australia,  China  and  in  both  Americas.  Eighty  head  imported 
from  China  have  been  sent  to  the  Tomobe  farm,  which  is  situated  in  the 
prefecture  of  Ibaraki.  A  lot  of  300  was  brought  from  Australia  (part 
was  placed  at  the  above  mentioned  farm  at  Hokkaido  and  another,  of 
about  100  head,  in  that  at  Kumamoto).  Fifty  sheep  for  the  Tomobe 
station  have  just  arrived  from  South  America.  Eighty  sheep  are  also 
expected  from  the  United  States. 

The  500  ewes  imported  in  1917  have  already  produced  300  lambs 
in  1918,  and  as  soon  as  these  are  strong  enough,  they  will  be  distributed 
to  the  farmers. 

The  Government  is  now  studying  the  question  of  the  professional 
training  of  sheep  rearers,  which  is  naturally  of  great  importance  for  the 
success  of  its  interesting  undertaking. 

626  -  Experiments  WithLaying  Hens,  in  Ohio,  U.  S.  A.  —  Buss,  W.  J.,  in :  —  I.  Ohio  Agri- 
cultural Experiment  Station,  Bulletin  No.  291,  pp.  185-217.  Wooster,  Ohio,  February,  191 6 — 
II.  Ibid,  No.  322,  pp.  199-241.  March,  1918. 

I.  —  Three  experiments  were  made  to  compare  the  laying  of  confined 
hens  with  that  of  hens  left  free.  The  results  are  summarised  in  Table   I. 


Table  I.  —  Comparative  effects  of  confinement  and  freedom. 


Treatment 


Aver- 

Increase 

Dura- 

age 

(+) 

Cost 

Cost 

Num- 

Mor- 

or loss 

Eggs  laid 

of  food 

tion. 

of 

(— ) 

of  food 

, 

hens 

tality 

in  weight 

per    hen 

per  hen 

per  dozen 

days 

per 

per  hen 

eggs 

lot 

% 

lb. 

S 

cents 

Value 
of  eggs 
per  hen 


Confined 
Free  .   . 

Confined 
Free  .   . 


\  Confined 
3   /  Free  .  . 


88a  J     Sl 
1     96 

I 

!  7^3  ;  ? 
54 


364 


i     9i 
'(     93 


23-23 

—  0.16 

1.96 

241 

9-75 

15-53 

—  0.09 

1.97 

278 

8.49 

i7-5o 

+   0.02 

1.69 

.244 

8.31 

12.30 

+  0.04 

1.74 

316 

6-59 

20.00 

+   0.41 

0.74 

90 

,  9-95 

21.80 

+  o-47 

0.79 

129 

7-30 

4.22 
4.85 

4-57 
0.16 

1.69 
2.41 


Other  experiments  aimed  at  determining  whether  rations  containing 
a  variety  of  foods  give  a  sufficiently  great  increase  in  production  to  justify 
the  extra  labour  and  expense  entailed.  Lot  1  received  shelled  maize  and  a 
mash  of  ground  maize  and  meat  scrap  in  the  ratio  of  about  8  :  5.  Lot  2 
received  shelled  maize  and  a  mash  of  ground  maize,  bran  and  meat  scrap  in 
the  ratio  of  11  :  4  :  8.  Lot  2  received  in  «uu  experiment  shelled  maize,  wheat 
and  oats  and  a  mash  of  ground  maize,  bran,  and  meat  scrap  in  the  ratio  of 
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io  :  10 :  7,  and  in  another  the  same  grain  ration  with  a  mash  of  ground  maize, 
bran,  middlings,  linseed  oil  meal,  and  meat  scrap  in  the  ratio  3:4:4:  1  :  2. 
The  results  of  the  two  experiments  are  given  in  Table  II. 


Table  II.  — 

• 

Comparative  effects  of  sim 

pie  rations  and  varied  rations. 

a 

1 

1-1 

V 

Dura- 
tion. 

Lot 

Average 
number 
of  hens 

Mortality 

Gain 

in  weight 

per  hen 

Cost 
of  food 
per  hen 

Eggs  laid 
per 

hen 

Cost 

of  food 

per 

dozen 

Value 
of  eggs 
per  hen 

ft 

days 

per  lot 

eggs 

w 

% 

lb. 

$ 

/ 

cents 

$ 

21 

29.2 

0.48 

2.27 

351 

7-74 

6-45 

1 

IO.47 

2 

19 

37-5 

0.53 

2.19 

293 

8.99 

5.28 

1 

3 

22 

33-3 

0-34 

2.77 

371 

8.98 

6.88 

1 

22 

20.0 

0.36 

i-35 

185.9 

8-73 

3-44 

2 

67.2    j 

1 

21 

32.0 

0.36 

i-35 

189.8 

8.54 

3-50 

1 

3 

24 

8.0 

0.1 1 

1.84 

20I.6 

IO.96 

3.82 

In  an  experiment  lasting  364  days  made  to  determine  the  effect  of 
rations  containing  approximately  10, 15,  and  20%  of  protein  on  the  rate  and 
cost  of  egg  prouction,  all  the  groups  received  the  same  grain  mixture,  maize 
and  wheat  in  the  ratio  of  3  :  1.  The  mash  of  the  different  lots  included 
ground  maize,  bran,  and  meat  scrap,  in  the  ratio  of  11:3*.  1  for  I,ot  1, 
6  :  3  :6  for  I,ot  2,  and  1  :  3  :  11  for  I,ot  3.  Table  III  shows  the  results. 


Table  III.  —  Comparative  effects  of  different  amounts  of  protein  in  the  ration. 


o 


4J 

w  a  a 

g  22 

fc  o- 


Breed 


Aver- 
age 

Mortal- 

Gain (+) 
or  loss  (—) 

Cost 

Eggs 

Cost 
of  food 

number 

of  food 

laid 

per 

of  hens 

ity 

in  weight 
per  hen 

per  hen 

per  hen 

dozen 

per  lot 

eggs 

% 

lb. 

$ 

cents 

Value 
of  eggs 
per  hen 


I 

10 

2 

15 

•3 

20 

I 

10 

2 

15 

3 

20 

Barred  Plymouth  Rock 


White  Leghorn 


52 

28.8 

+  0.55 

0.90 

105 

10.26 

51 

24.6 

+  0.60 

1.17 

158 

9.88 

50 

33-9 

+  0.84 

1-25 

124 

12.16 

58 

8-3 

+  0.17 

0.66 

93 

8.51 

57 

13.3 

— -0.19 

0.85 

142 

7.17 

58 

6.7 

+  0.02 

0.97 

133 

8.79 

1.99 
2.98 
2.30 

1.70 

2.63 
2.44 


II.  —  The  experiments  described  were  a  continuation  of  those  given  in 
the  last  paper,  and  confirm  the  results.  Further  experiments  were  made 
on  the  comparative  effects  of  different  feeding  methods,  the  laying  of  hens 
born  at  the  beginning,  middle,  and  end  of  the  season  respectively,  and  the 
comparative  effects  of  maize  and  wheat  as  dry  foods. 
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The  results  of  three  experiments,  made  in  continuation  of  the  previous 
ones,  to  compare  the  laying  of  confined  hens  and  free  hens  are  given  in 
Table  IV. 

Table  IV.  Comparative  effects  of  confinement  and  freedom 


I 

U 

a 
& 

w 


Treatment 


Du- 
ration 
days 


Aver- 
age 

number 

of 

hens 

per  lot 


Mor- 


tality 


% 


In- 
crease (+) 
or 
loss  ( — ) 
in  weight 
per  hen 

lb. 


Cost 
of 
food 
per 
hen 


Eggs 
laid 
per 
hen 


Food 
con- 
sumed 

per 
dozen 
eggs 

W. 


Differ- 
ence 
between 
cost  of 
food  and 
value 
of  eggs 

S 


Confined („*;,)  39-82 

Free i  ^  I  43.51 

Confined )  *6±\  43-?6 

Free j  H)  43-17 

I  I 

Confined }  A  72.88 

Free )  i5    )  72.56 


18.2 

+  0.14 

i-34 

100.2 

6.95 

22.0 

+  0.16 

J-37 

"5-7 

6.15 

18.4 

—  0.09 

i-3i 

91.3 

7.46 

26.0 

+   O.OI 

1.32 

101.5 

6.76 

17.2 

—  0.04 

113 

72.6 

8.11 

34-2 

+  0.05 

1. 10 

111.5 

5-ii 

1.09 
i-47 

0.88 
I.I3 

0.61 
1-57 


Continuing  the  previous  experiments  on  the  necessity  of  varied  food 
for  laying  hens,  one  lot  was  added  to  compare  the  value  of  meat  scrap  and 
tankage  as  protein  foods.  Each  lot  received  shelled  maize  and,  in  addition, 
Lot  1  received  a  mash  of  ground  maize  and  meat  scrap  in  the  ratio  of  8  :  5, 
Lot  2  a  mash  of  ground  maize,  bran  and  meat  scrap  in  the  ratio  of  7  :  3  :  5, 
Lot  8  wheat  and  oats  (2  :  1)  and  a  mash  of  ground  maize,  bran,  middlings, 
linseed  oil  meal,  and  meat  scrap  (4  :  4 :  4  :  I  :  3),  and  Lot  4  a  mash  of  ground 
maize,  bran,  and  tankage  (7:3:4).  The  experiment  lasted  728  days. 
Table  V  shows  the  most  important  results. 


Table  V.  - —  Comparative  t 

ffects  of  simple  rations  and  varied  rations 

Lot 

Average 

number 

of  hens 

per  lot 

Mortality 
0/ 

/O 

Gain 

in  weight 

per  hen 

lb. 

Mash 

and  grain 

consumed 

per  lien 

lb. 

Eggs 

laid    per 

hen 

Food 
consumed 
per  dozen 

eggs 

lb. 

Difference 
between 

COSt    Of    food 

and  value 

of  eggs 

* 

1 
2 
3 
4 

28.13 
27.IO 
25.86 
27.98 

IO. O 

23-3 
23-3 
13-3 

0.17 
0.04 
0.09 

O.II 

119.15 
118.67 

131-49 
117.88 

-  1 1-3 

J  (2.6 

201.3 
240.9 

\ 

5-92 

5.87 
6.04 

5.87 

3-23 

3-32 

3-47 

3-4° 

The  comparison  between  various  protein  contents  (10,15,  and  20%) 
in  the  ration  was  continued.  The  experiments  included  :  a)  two-year 
White  Leghorn  hens  (during  308  days  ;  l>)  one-year  White  Leghorn  hens 
(during  364  days  ;  c)  Barred  Phymouth  Rock  hens  (during  224  days).  The 
rations  were  the  same  as  those  used  in  the  previous  test.  The  results  are 
summarised  in  Table  VI. 
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Table  VI.  —  Comparative  effects,  of  different  amounts  of  ■protein  in  the  ration 


3? 

.3  a 

v  o 

o 

** 

°  ti 

P4  u 

.9 

Breed 


Average 

number 

of 

hens 

per  lot 


Mor- 
tality 

% 


Increase 

(  +  ) 
or  loss 

(-) 

in  weight 

per  hen 

lb. 


Mash 
and 

grain 

con- 
sumed 
per 

hen 

lb. 


Eggs 

laid 

per 

hen 


Food 
con- 


V    o    ° 

£   O   V 


it!*1  3 
sumed    ,o  >«  "" 


per 
dozen 
hens 

lb. 


5J  o  a  oo 


I 

IO    1 

2 

*5 

3 

20    1 

I 

IO) 

15 

2 

3 

20    ) 

-1 

i 

2 

15 

3 

20 

Barred  Plymouth  Rock. 


White  Zeghorn,  2  gears. 


White  Zeghorn,   i  gear. 


\  33-62 

28.6 

+  0.22 

47.89 

61.4 

9-35 

)   37-17 

27.9 

+  0.32 

49.16 

63.6 

9.27 

'   37-36 

10.3 

—  0.18 

44-51 

48-5 

11.00 

\     5°-°2 

16.4 

—  0.17 

46.80 

83-5 

6.72 

)  49-81 

9-6 

+    O.II 

50.01 

93-6 

6.41 

'  54-41 

5-4 

O.OI 

46.71 

77-i 

7-27 

I   58.58 

6-7 

+    °-32 

58.19 

93-6 

7.46 

5S.1S 

i5-o 

+  0.28 

64.40 

139.6 

5-54 

(   55-66 

16.7 

-f-  0.06 

63-56 

128.5 

5-94 

0.45 

o-35 


0-95 
1.03 

0.63 

1.09 
2.01 
1-58 


To  compare  the  effect  of  six  different  methods  of  feeding,  a  727  day 
experiment  was  made  with  six  lots  of  thirty  one-year  White  Leghorn  hens. 
Lots  1,  2,  and  3  received  a  mixture  of  shelled  maize,  wheat,  and  oats  (3:2:1) 
and  a  mash  of  ground  maize,  bran,  middlings,  linseed  oil  meal,  and  meat 
scrap  (4:4:4:  1:3).  Lot  3  received  no  grain  but  only  the  mash.  Lot  5 
was  fed  the  grain  mixture  and  meat  scrap,  and  Lot  5  rceeived  a  different 
ration,  composed  of  the  above  foods,  every  month.  L/Ots  1  and  7  had  grain 
scattered  in  the  litter  and  dry  mash  in  hoppers.  Lot  2  received  the  grain  in  a 
trough  and  the  dry  mash  in  hoppers.  The  grain  of  Lot  3  was  scattered  on 
the  litter  and  the  mash,  damped  once  a  day,  was  put  in  a  trough.  The  dry 
mash  of  Lot  4  was  placed  in  a  hopper.  Lot  5  had  grain  mixed  with  the  litter 
and  meat  scrap  once  daily  in  a  trough.  Table  VII  gives  a  summary  of  the 
results  obtained.  , 


Table  VII.  —  Comparative  results  of  different  methods  of  feeding. 

Difference 

Average 

Increase  (+) 

Grain 

Eggs 

Food 

between  cos} 

Lot 

number  of 

Mortality 

or  loss 

and  mash 

laid   per 

consumed 

of  food 

hens  per 

( — Jin  weight 

consumed 

per 

and    value 

lot 

per  hen. 

per  hen. 

hen. 

dozen  eggs 

of  eggs 

% 

lb. 

lb. 

lb. 

$ 

1 

28.77 

16.3 

+     O.03 

130.06 

250.6 

6.23 

3-24 

2 

28.70 

3-3 

+     O.12 

125.02 

249.6 

6.01 

3.28 

3 

30.00 

— 

O.06 

127.27 

256.2 

5-96 

3-41 

4 

27.66 

20.0 

+     O.05 

122.89 

246.8 

5-97 

3-43 

5 

27.24 

26.7 

+     O.28 

116.62 

228.9 

6.12 

2.77 

6 

26.78 

16.7 

+     O.I6 

122.67 

255-2 

5-77 

3-54 
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An  experiment  was  made  t )  determine  the  effect  of  different  periods  of 
hatching  on  the  number  and  value  of  the  eggs  and  the  cost  of  food  per  dozen 
eggs  for  one-year  White  Leghorn  hens.  Each  lot  of  hens  was  placed  under 
observation  as  soon  as  it  began  laying,  and  removed  when  laying  stopped 
after  the  first  year  of  production.  The  hens  of  Lot  i,  hatched  on  February 
22  ;  began  to  lay  on  August  10 ;  those  of  Lot  2,  hatched  on  April  22,  began 
to  lay  on  Xovember  2  ;  and  those  of  Lot  3,  hatched  on  June  13,  began  to 
lay  on  December  28.  The  rations  consisted  of  shelled  maize  and  wheat 
(3  :  1)  and  a  mash  of  ground  maize,  bran,  and  meat  scrap.  Some  of  the  re- 
sults are  given  in  Table  VIII. 

Table  VIII  —  Effect  of  date  of  birth  on  egg  production. 


Difference 

Du- 

Average 

Increase  (+) 

Grain 

Eggs 

Food 

between  cost 

Tfot 

ration 

number  of 

Mortality 

or  loss 

and    mash 

laid   per 

consumed 

of  food 

hens  per 

( — )  in  weight 

consumed 

per 

and    value 

day9 

lot 

per  hen. 

per  hen. 

hen. 

dozen   eggs 

of  eggs 

% 

lb. 

lb. 

lb. 

$ 

I 

448 

29.01 

6.7 

+     0.04 

83.55 

166.9 

6.01 

2.22 

2 

392 

28.36 

10.0 

+     0.15 

75  69 

156.4 

5.8i 

2.l6 

3 

336 

29.50 

3-3 

—    O.08 

60.61 

144.O 

5-05 

2. II 

To  determine  whether  wheat  can  replace  maize  in  the  rations  of  laying 
hens  a  first  experiment  (lasting  364  days,  from  October  31,  1915)  was  made 
with  two  lots  of  50  White  Leghorn  hens  in  their  first  laying  year.  These  hens 
were  fed  a  mash  of  ground  maize,  bran,  meat  scrap,  and  linseed  oil  meal 
(4:2:2:1).  In  addition  Lot  1  received  shelled  maize,  and  Lot  2  wheat. 
The    results  are  given  in  Table  IX.  • 


Table  IX.  —  Comparative  effects  of  maize  and  wheat  (first  experiment). 


Difference 

Average 

Increase 

Grain 

Eggs 

Food 

between  cost 

Lot 

number  of 

Mortality 

in    weight 

and    mash 

laid    per 

consumed 

of  food 

hens  per 

consumed 

per 

and    value 

lot 

per  hen. 

per  hen. 

hen. 

dozen  eggs 

of  eggs 

% 

lb. 

lb. 

lb. 

$ 

1 

47.89 

8 

0.46 

57-41 

89.5 

7.70 

I. OO 

2 

40.83 

52 

0.19 

57.88 

95-7 

7.26 

O.69 

In  a  second  experiment  on  the  same  subject  four  lots  of  50  White  Leg- 
horn hens  in  their  first  laying  year  were  fed  for  364  days  from  November 
26,  1916.  The  grain  ration  was  composed  of  shelled  maize  for  Lot  1,  shel- 
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led  maize  and  wheat  in  the  ratio  of  3 : 1  for  Lot  2,  shelled  maize  and  wheat 
in  the  ratio  for  1  :  2  of  Lot  3,  and  wheat  for  Lot  4.  The  mash  for  each  lot 
contained  bran,  meat  scrap,  and  Unseed  oil  meal  (2:2:  1)  and,  in  addition. 
4  parts  of  ground  maize  for  Lot  1,  4  parts  of  a  mixture  of  ground  maize  and 
wheat  in  the  ratio  of  2  :  1  for  Lot  2,  4  parts  of  ground  maize  and  wheat  in 
the  inverse  ratio  1  :  2  for  Lot  3,  and  4  parts  of  ground  wheat  for  Lot  4. 
After  May  13,  1917,  Lot  4  received  the  same  ration  as  Lot.  1.  Table  X  shows 
the  results  obtained  in  the  two  periods  November  26,  1916  -  May  12,1917, 
and  May  13  -  November  24,  1917  . 


Table  X.  —  Comparative  effects  of  maize  and  wheat  [second  experiment), 


' 

Difference 

Du- 

Average 

Increase  (+) 

Grain 

Eggs 

Food 

between  cost 

T,nt 

ration 

number  of 

Mortality 

or  loss 

and    mash 

laid   per 

consumed 

of  food 

hens  per 

( — )  in  weight 

consumed 

per 

and   value 

day 

lot 

% 

per  hen. 
lb. 

per  hen. 
lb. 

hen. 

dozen  eggs 
lb. 

of  eggs 
$ 

I 

50.00 
1       49.80 
)       49-96 

44-33 

O 

+     0.04 

26.65 

56.9 

5.62 

0.91 

2 

>    168 

2.0 

+     0.12 

27.91 

57-1 

5.87 

0.81 

3 

1 

2.0 

+     O.20 

27.67 

57-7 

5-75 

0.77 

4 

42.O 

+     0.16 

25-59 

35-9 

8.56 

0.23 

1 

49-54 
)      48.46 

4.0 

+    o-34 

27-53 

41.4 

7-97 

0.45 

2 

>    196 

4-i 

+    0.22 

27.52 

32-5 

10.16 

0.13 

3 

)      47-02 
28.03 

14-3 

—    0.02 

25-45 

28.6 

10.67 

O.03 

4 

3-4 

+    0.50 

26.09 

32.0 

9-77 

0.25 

An  appendix  gives  a  summary  of  the  results  obtained  with  200  White 
Leghorn  hens  in  their  second  laying  season,  at  Clermont  CountyExperiment 
Farm.  The  hens  were  all  kept  in  one  run  opening  on  to  a  large  field,  of 
which  they  had  the  run.  From  October  28,  1915  to  October  25,  1916,  they 
each  laid  an  average  of  133.4  eggs>  °f  a  value  of  $  2.00  when  the  cost  of  food 
had  been  deducted.  From  October  26,1916  to  October  4,  1917,  each  hen 
laid  an  average  of  103.5  eggs>  °f  a  value  of  $  1.17  when  the  cost  of  food  had 
been  deducted. 

In  this  paper  the  cost  of  the  rations  is  based  on  the  following  prices  per 
100  lb.  (§)  :— 


Shelled  maize 
Ground  maize 
Shelled  wheat 
Ground  wheat 
Shelled  oats  . 
Bran    .... 


2.00 
2.10 
3-00 
3.10 

i-75 
1.65 


Middlings  .  .  . 
Linseed  oil  meal 
Meat  scrap  .  . 
Tankage  .... 
Oyster  shells  .  . 
Grit 


1-75 
2.25 

3-75 
3-50 
o.75 
o.75 


The  cost  of  pasture  is  not  included. 
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627  -  Observations  on  the  Development  and  Reproduction  of  the  Mulberry  Silkworms. 
—  I^ecaillo.w,  A.  —  I.  Reproduction  et  developpeinent  des  bivoltins  accidentels  et  de  la 
premiere  generation  qui  en  derive,  in  the  Coinptes  rendus  de  V Academic  des  Science, 
Vol.  CI.XVIII,  Xo.  7,  pp.  366-36S.  —  II  Changements  observes  dans  la  reproduction  et 
le  developpement  des  Bombyx  polyvoltins  de  Chine  transportes  et  eleves  en  France. 
Ibid.,  Vol.  CiXVIII,  Xo.  10,  pp.  529-531.  Paris,  Februarv  and  March,  1919. 

I.  —  The  author  has  previously  shown  (1),  that,  in  the  mulberry  silk- 
worm, accidental  bivoltins  appear  in  univoltin  breeds  derived  from  eggs 
which,  during  their  formation  within  the  ovary,  have  undergone  modifi- 
cations which  are  manifested  externally  by  a  change  of  colour  (white  in- 
stead of  yellow).  Under  these  conditions  the  embryo  develops  much  more 
rapidly  (in  10  days  instead  of  10  months). 

In  this  study  the  author  has  investigated  the  peculiarities  shown 
in  the  development  and  reproduction  of  such  bivoltins  themselves  and 
their  direct  descendants.  As  subjects  he  chose  five  pairs  of  accidental  bi- 
voltin  moths  born  in  August,  191 7  which  produced  eggs  from  which  the 
larvae  emerged  only  in  the  spring  of  1918.  He  found  that  the  modifiea- 
cations  occurring  in  eggs  which  give  birth  to  accidental  bivoltins  (co- 
lour change)  —  are  effaced,  apparently  at  least,  in  the  eggs  laid  by  the  bi- 
voltin  moths  themselves.  In  April,  1918,  these  eggs  gave  birth  to  larvae 
which,  in  their  turn,  produced  moths  the  immediate  descendats  of  which 
showed  very  peculiar  characters.  An  observation  of  the  descendants  of 
each  of  these  five  pairs  showed  that  :  — 

1)  Whereas,  in  typical  univoltin  breeds,  there  is  but  one  kind  of 
egg,  there  are  two  kinds  in  the  silkworm  producing  two  generations  a  3*ear. 
The  eggs  differ  from  each  other  (colouration,  peculiarities  seen  during  em- 
bryonic development)  according  to  the  category  to  which  they  belong. 
One  kind  may  be  called  winter  eggs,  the  other,  summer  eggs,  since  one  pas- 
ses through  a  period  of  hibernation  and  only  hatches  in  spring  whereas 
the  other  hatches  in  summer,  about  ten  days  after  it  is  laid. 

2)  When  summer  eggs  appears  in  a  univoltin  breed,  the  accidental 
bivoltins  which  hatch  from  them  do  not  transmit  integrally  and  immediate- 
ly to  their  progeny  the  capacity  to  produce  alternately  summer  and  winter 
eggs  ;  this  capacity  is  only  transmitted  to  a  certain  number  of  them. 

II.  —  The  author  compared  the  reproduction  and  development  of  dif- 
ferent varieties  of  silkworms  by  breeding  side  by  side,  under  the  same  envi- 
ronmental conditions,  polyvoltins  from  China,  typical  univoltins,  ac- 
cidental bivoltins  and  their  progeny.  The  polyvoltins  used  belonged  to 
the  breed  bred  at  the  silkworm  Breeding  Station  of  Montpellier  ;  they  had 
become  bivoltin  with  a  tendency  to  univoltinism. 

The  first  pair  of  moths,  from  second  1917  generation  cocoons,  emerged 
en  August  9  of  the  same  year  and  produced  exclusively  winter  eggs.  These 
eggs  began  to  hatch  on  April  25,  1918,  producing  larvae  which  gave 
birth  to  ninth-  lir-t  191^  generation),  all  the  eggs  of  which  were  summer 
eggs.     The  moth-  nd  1918  generation)  from  the  summer  eggs  behaved 

differently  as  regards  their  direct  descendants.     Most  of  them  laid  win- 

(1)  See  R.  Jan.,  his  Xo.  75-  [Ed.) 
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ter  eggs,  due  to  hatch  in  the  spring  of  1919,  but  a  few  pairs  produced  a 
second  series  of  summer  eggs,  i.  e.  progen3'  which  may  be  called  accidental 
trivoltin,  by  analogy  with  the  accidental  bivoltins  derived  from  univoltin 
breeds. 

It  is  clear  that  the  breeding  of  this  third  generation  which  must  take 
place  at  a  late  period  of  the  year,  i.e.,  when  the  temperature  is  not  sufficient- 
ly high,  is  very  difficult.  The  copulation  of  tht  adults  (born  on  Novem- 
ber 12, 1918)  becomes  impossible,  or,  if  it  does  occur,  the  eggs  laid  are  not 
fertilised.  The  author  was,  however,  able  to  obtain  a  certain  number  of 
eggs  showing  the  customary  characters  of  winter  eggs  by  artificially  main- 
taining several  pairs  of  these  moths  at  a  sufficiently  high  temperature. 
These  facts  show  that,  in  the  climate  of  the  south  of  France,  only  two 
generations  of  Chinese  polyvoltins  can  develop  each  year,  but  certain 
moths  of  the  second  generation  may  produce  a  third  generation,  which  can 
be  fulh'  raised  by  the  use  of  artificial  heating.  In  this  breed  there  are  also 
winter  eggs  and  summer  eggs,  differing  fundamentally  by  their  chemical 
composition  and  the  peculiarities  which  appear  during  the  development  of 
the  embryo. 

The  author  states  that  this  conclusion  may  be  extended  to  all  bivoltin 
or  polyvoltin  breeds,thc  number  of  generations  being  capable  of  increasing, 
under  the  direct  influence  of  the  climate  (up  to  a  certain  limit),  in  propor- 
tion as  the  production  of  new  summer  eggs  can  be  advantageously  repeated. 
This  phenomenon  may  be  reversed  when  polyvoltin  breeds  are  reared  in 
countries  with  colder  climates. 

628  -  Relation  Between  the  Amount  of  Food  Fed  to  Silkworms  and  the  Size  of  the 

Cocoons.  —  Sasaki  Ch  jiro,  in  the  Bulletin  de  V Association  sericicole  du  Japan,  pp.  1-2 
+  11  Figs.  Tokyo,  January  15,  191 9. 

During  the  two  years  1917  and  1918  the  author  bred  eleven  different 
species  of  foreign  silkworms  in  Japan  (Brianza,  Brianza  Mari,  Cevennes, 
Foresta  Xera,  Fossombrone,  Gran  Sasso,  Oro,  Pyrenees,  Roseo,  Sierra,  and 
Giallo  Sferico  breeds).  During  the  1917  season  he  suppressed  one  or  two 
meals  each  day  during  the  fifth  stage,  whereas  in  1918  the  larvae  were  gi- 
ven their  meals  of  mulberry  leaves  without  interruption.  On  comparing 
the  two  classes  of  cocoon  some  difference  in  size  was  noticed. 

The  numerous  figures,  given  in  table-form,  show  that  the  cocoons  pro- 
duced in  1917  were  a  little  shorter  and  a  little  narrower  than  those  of  1918. 
This  applies  especially  to  the  cocoons  of  the  Gran  Sasso,  Fossombrone,  and 
Sierra  breeds,  which  were  much  shorter  in  1917  than  in  1918.  There  can, 
therefore,  be  no  doubt  that  there  must  have  been  also  differences  in  the 
silk-yield,  but  the  author  has  not  yet  studied  this  subject.  The  experiments 
prove  clearly  that  cocoons  vary  in  size  according  to  the  amount  of  food  the 
silkworms  receive. 

629  -  Relation  Between  the  Hour  at  which  the  Mulberry  Leaves  are  Picked  and  the 
Silk-Yield  of  the  Silkworm. —  Sacchi,  R.,  in  Informazioni  seriche,  Year  VI, No.  6,  pp. 

61-63,  Rome,  March,  191Q. 

Leaves  collected  at  the  end  of  the  day  alway  contain  more  sugar  and 
more  proteins,  formed  during  the  day,  than  those  picked  at  day-break. 

6*1-619 
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Leaves  picked  at  day-break  contain  little  of  these  compounds  because, 
during  the  night,  part  of  them  undergo  changes  and  leave  the  leaf  for  other 
organs  of  the  plant. 

The  author  studied  the  differences  produced  eventually  in  the  develop- 
ment of  silkworms  and  the  quantity  and  the  quality  of  their  silk,  by  feeding 
them  on  :  —  A)  mulberry  leaves  picked  at  day-break;  B)  leaves  picked  a} 
sunset.  All  the  conditions  of  vegetation,  soil,  climate,  age  of  the  plant,  etc., 
were  equal.  In  the  spring  of  1918  two  groups  of  silkworms  of  the  yellow 
Ascoli  breed,  each  from  4  gm.  of  eggs,  were  fed  A)  on  leaves  picked  toward 
6  p.  in.  and  kept  in  the  dark  on  damp  mats  or  cloths  ;  B)  on  leaves  picked 
between  5  and  6  a.  m.  Hatching,  the  four  moults,  and  mounting  on  broom, 
occurred  on  the  same  dates  for  both  groups.  In  Group  A  the  mortality 
was  nil,  in  Group  B  there  were  only  a  few  cases.  The  total  weight  of 
the  cocoons  was  24.266  lb.  for  Group  A,  and  23.102  lb.  for  group  B.  The 
weight  of  500  cocoons  was  2.653  irj-  for  Group  A,  and  2.512  lb.  for  Group  B. 
The  number  of  cocoons  per  lb.  was  187  for  Group  A,  and  198  for  Group  B. 

Sericimetric  tests  made  at  the  "  I^aboratorio  di  studi  ed  esperienze  sulla 
seta  "  of  Milan,  on  raw  four-twist  silk,  gave  the  following  results  for  the 
cocoons  of  each  group  :. 


Group  A 


Group  B 


Average  strength   . 

Fineness 

Strength  per  denier 
Elasticity 


gm. 

deniers 

gm. 

mm 

Length  of  silk  thread metres 

Weight  of  silk  thread gm. 

Fineness  of  silk  thread deniers 


50-03 
14.26 

3-5° 
245.60 
888 

0.297 
3-05 


42.86 

12.97 

3-3o 

260.73 

884 

0.290 

2.92 


In  comparison  with  the  silkworms  of  Group  B,  those  fed  on  leaves 
picked  in  the  evening,  therefore,  produced  9.213  lb.  of  cocoons  more  per 
ounce  of  eggs,  and  a  better  quality  silk,  except  with  respect  to  elasticity.  It 
is,  therefore,  more  profitable  to  both  the  breeder  and  the  manufacturer, 
to  pick  the  leaves  in  the  evening  than  in  the  morning. 

630  -  Fish  Breeding  in  Rice  Fields  in  Madagascar  (1).  —  ekgendre,  t.,  in  the  Revue  a  n- 
cole  et  veterinaire  de  Madagascar  et  Depenaances,  Year  III,  No.  24,  pp.  426-428.  Tanana- 
rive, October,  1918. 

The  author,  in  a  previous  article  (2),  laid  down  the  technique  for  rear- 
ing golden  carp  ("  cyprin  dore  ",  "  trondro  gasy  ")  in  rice  fields  in  the  hope 
of  inducing  European  owners  of  rice'fiehh  to  take  up  this  easy  and  paying  form 
of  fish  breeding. 

He  now  L;i\  «-s,  among  the  results  obtained  by  the  natives  during  the 
last  rire  growing  season,  two  results  checked  by  him  in  the  neighbourhood 
of  Tananarive. 


(1)  Sic,  by  tin  same  author,  sent  on  a  mission,  A'.,  May  191  7,  No.  \7~  and  R.,  November, 
IQlR,  No.  1  !5  (/•;</.). 

(2)  See  R.,  November,  191R,  No.  irjiis.  (Ed.) 
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1)  A  permanent  ricefleld,  of  about  0.3  hectares  in  area  had  been 
stocked  in  December,  1917,  with  6  small  baskets  of  carp  of  about  6  kg.  in 
weight ;  9  months  after,  in  August,  1918,  92  kg.(  of  fish  or  about  16  times  the 
stock,  were  obtained,  in  spite  of  the  fact  that  the  fishing,  done  with  a  mov- 
able barrier,  according  to  the  native  custom,  was  incomplete,  many  fish 
remaining  outside  the  barrier. 

2)  In  another  ricefleld,  of  nearly  the  same  area  as  the  first,  2  kg. 
of  carp  were  also  placed  in  December,  1917 ;  in  September,  1918,  the  catch, 
made  in  the  usual  way,  was  50  kg.  of  fish,  or  25  times  the  amount  put  in. 
As  a  matter  of  fact  the  yield  was  higher,  for,  in  June,  the  owner  of  the 
neighbouring  ricefield,  in  which  no  carp  had  been  placed,  had  a  very  good 
catch  which,  however,  was  not  weighed  (the  fish  had  obtained  entry 
through  a  breach  in  the  bank  of  the  ricefield. 

The  author  quotes  an  experiment  made  by  a  colonist  who,  in  December 
1917  placed  300  carp  8  to  15  cm.  long,  with  an  estimated,  and  possibly  exag- 
gerated weight  of  5  kg.,  in  several  rice  plots  with  a  total  area  of  0.5  hectare. 
After  5  months  in  the  ricefields,  from  December,  191 7,  to  the  end  of  March 
1918,  a  catch  of  30  kg.  of  very  fine  fish,  including  a  fairly  large  number  of 
fry,  was  made. 

The  author  states  that  stocking;  should  not  be  too  thin  and  that,  stocked 
with  a  sufficient  number  of  carp,  including  a  fair  number  of  "  full "  breed- 
ing fish,  a  hectare  of  ricefield  should  not  yield  less  than  200  kg.  of  fish. 
Moreover,  the  excreta  from  such  a  large  number  of  fish  cannot  but  help  the 
cereal  by  fertilising  the  soil. 

The  results  of  fish  breeding  in  rice-fields  are  always  good,  but  they  can 
yet  be  much  improved  by  careful  selection  of  the  fish  used  for  stocking.  The 
rice  grower  with  large  areas  to  stock  would  do  well  to  keep  fish  of  breeding 
age,  as  is  the  case  with  carp  8  cm.  long  (the  caudal  fin  not  included),  in 
reservoirs  2  to  3  cubic  metres  in  volume  at  the  rate  of  5  kg.  per  cubic  me- 
tre. In  these  little  aquaria,  being  crowded,  they  usually  do  not  deposit 
their  eggs  or  milt;  they  reproduce  a  few  days  after  being  placed  in  the  rice- 
field and  will  give  rise  to  many  fry. 

Not  much  liked  by  Europeans,  the  carp  will  be  much  esteemed  by  the 
native  labourers,  who  will  thus  have  an  inducement  to  remain  on  the  plan- 
tation. 

For  personal  use,  the  European  rice  growers  could  breed  the  Malagasy 
or  Marakelle  perch,  which  does  quite  well  in  rice-fields  and  can  live  in  water 
with  a  minimum  depth  of  10  cm.  To  avoid  losing  it  in  times  of  torrential 
rain,  the  bank  of  the  rice-field  should  be  high  enough  to  be  never  submerged. 
The  muddy  taste  acquired  by  the  perch  through  living  in  the  rice-field 
will  disappear  on  keeping  it  a  couple  of  weeks  in  a  pond  or  marsh.  To 
the  contrary  of  the  carp,  it  is  unnecessary  to  put  perch  that  are  about  to 
spawn  into  the  rice-field  ;  10  to  12  month-old  fry  or  fish  that  have  already 
spawned  for  that  year  should  be  used,  or  they  will  spawn  in  the  ricefield 
and  it  will  be  difficult  to  collect  the  perch  fry  without  causing  the  death  of 
most  of  the  fry  that  are  not  of  an  eatable  size.  After  a  stay  of  4  to  5  months 
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in  the  ricefield,  Marakelle  perch  from   5    to  9  cm.   long   (caudal   fin   not 
included)   will  have   tripled  in  weight. 

It  would  be  worth  while  rearing  both  the  carp  and  Malagasy  perch  in 
the  same  ricefield. 

631  -Trout  Rearing  in  an  Aquarium.  —  Jaques,  in  the  Bulletin  Stiisse  de  PC-che  et  de  Pis 
ciculture,  Year  XX,  No.  2,  pp.  17-19.  Neuchatel,  February,  1919. 

Rainbow  trout  fry  usually  hatch  at  the  beginning  of  May,  at  the  mo- 
ment when  the  water  is  too  cold  to  have  a  rich  food  fauna.  It  is  too  late 
to  put  them  to  rear  5  or  6  weeks  after  hatching  as  their  food  sac  is  almost 
absorbed,  because  at  that  time  they  need  to  have  become  used  to  food.  For 
this  reason  the  author  advises  that  they  be  taken,  some  15  days  after  hatch- 
ing, to  small  ponds  which  should  be  emptied  in  autumn,  when  the  large  beetles 
(Dytiscus,  Triton)  that  prey  on  the  young  fish  should  be  destroyed.  If  a 
pond  is  not  available,  the  fry  can  be  reared  for  some  time  in  incubation  tanks, 
but  this  method  requires  minute  care  :  the  excrement  and  surplus  food  must 
be  removed  daily  and  the  walls  of  the  tanks  must  be  wiped  once  or  twice 
a  week  to  remove  microscopic  moulds,  etc.;  in  this  way,  the  appearance  of 
the  disease  known  as  "  costiase  ",  so  dangerous  to  young  trout,  will  be 
avoided. 

The  author  uses  the  aquaria  of  the  Pervou  establishment.  A  layer 
of  clean  sand,  3  to  4  cm.  thick,  is  placed  at  the  bottom  of  the  aquarium. 
The  fry  are  then  introdced  and,  weighted  down  by  their  yolk  sac  sink  to 
the  bottom.  A  couple  of  days  later,  Daphnias  are  introduced,  when  the 
fry  chase  them  actively.  Before  giving  them  fresh  food,  which  is  done  twice 
a  day,  the  dirt,  excreta,  etc.,  are  all  siphoned  off,  while  the  sand  is  thorough- 
ly stirred  and  any  dirt  adhering  to  it  is  also  siphoned  off.  After  a  cert- 
ain time,  Tubifex,  placed  on  a  plate  suspended  in  the  centre  of  the  aquarium, 
are  given  for  food  as  well  as  Daphnia  ;  a  few  days  later,  when  the  fish  are 
accustomed  to  their  new  food,  they  can  be  given  anything  :  chopped  meat, 
bread,  mash,  etc.  The  author  placed  5000  trout  fry  in  an  aquarium  measur- 
ing 90  x  60  X  40  cm.  In  September  he  took  out  4697  young  trout  and 
placed  them  in  the  waters  for  which  the}7  were  destined  ;  the  losses  were,  the- 
refore, very  small. 

G32  -On  the  State  of  Breeding  Salmon  During  their  Spawning  Migration  into  Fresh 

Water.  —  Rour.E,  I,.,  in  the  Comptes  Rendus  de  VAcademie  des  Sciences,  Vol.  167,  No.  24, 
pp.  962-964.     Paris,  December,  1918. 

As  regards  these  salmon,  the  author  has  studied  points  relating  to  the 
age  of  individuals  as  well  as  those  of  the  rhythm  of  the  migrations  and  of 
sex.  His  researches,  begun  in  1911,  have  given  results  which  correct  and 
complete  older  work.  For  example,  he  found  that  the  great  majority  of 
salmon  (Salmo  salar  I,.)  that  go  up  the  streams,  have  previously  spent  two 
years  in  fresh  water  as  fry  ;  they  then  descend  to  the  sea,  live  and  grow  there 
for  a  period  varying  from  2  to  5  years  according  to  the  individual  ;  they  re- 
turn to  fresh  water  to  breed  at  the  age  of  from  4  to  6  J  ears. 
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Contrarily  to  the  general  opinion,  most  individuals  only  carry  out  a 
spawning  migration  once  ;  out  of  all  the  fish  observed  only  1/10  have  carried 
out  two  successive  migrations,  and  these  were  mostly  males. 

633  -  The  Domestication  of  the  African  Elephant  in  the  Belgian  Congo.  —  Eeplae,  e., 

in  the  Bulletin  Agricole  du  Congo  Beige,  Vol  IX,  Nos.  1-4,  pp.  33-77  -f-  33  Figs.     London, 
March-December,   1918. 

Amongst  the  difficulties  of  all  kinds  that  the  Belgians  have  overcome  in 
the  Belgian  Congo,  the  domestication  of  the  African  elephant  will  constitute 
one  of  the  most  striking  episodes  in  the  history  of  their  colonial  enterprise. 
The  success  of  Belgian  initiative  in  this  work,  which  was  previously  thought 
impossible,  has  attracted  general  attention.  But  in  Belgium  they  after- 
wards made  the  mistake  of  losing  interest  in  the  question,  and  of  late  it 
has  even  been  proposed  to  suppress  the  training  station  on  the  grounds  of 
economy.  To  help  to  avoid  this  coming  true,  the  author  (Director  General 
at  the  Colonial  Ministry)  describes  the  different  stages  of  domestication, 
the  successes  obtained  at  the  Api  station  and  their  economic  significance, 
in  the  hope  of  showing  how  much  the  work  merits  the  support  of  the  Bel- 
gian Government. 

Until  the  war,  the  expenses  of  the  Api  station  were  met  with  the  proceeds 
of  the  ivory  obtained  by  hunting;  since  1914,  hunting  has  been  suspended, 
and  it  is  only  since  then  that  the  Station  has  come  on  the  colonial  budget. 
But  the  expenses  are  only  from  20  000  to  30  000  francs,  a  very  small  figure 
in  comparison  with  the  value  of  the  enterprise  and  even  of  the  market  value 
of  the  Api  herd  whose  30  elephants  are  certainly  worth  100  000  francs  on 
the  spot. 

The  author  gives  the  history  of  the  domestication  of  the  elephant 
throughout  the  world  from  the  earliest  time  to  the  present  day,  and  describes 
attempts  to  utilise  the  Asiatic  elephant  in  Africa,  the  capture  and  train- 
ing of  the  African  elephant  at  the  Api  station,  founded  by  Commandant 
IvAplume  and  his  collaborators  (M.  Vermeesch  replaced  Commandant 
Laplume  during  the  war) ,  and  the  utilisation  of  the  elephant  on  the  farm 
and  in  the  forest. 


634  -  Contribution  to  the  Study  of  the  Fauna  of  the  Belgian  Congo. 

Review. 


See  No.  576  of  this 


FARM  ENGINEERING 

635  -  The  New  "  Renault"  Agricultural  Tractor.  —  Le  Genie  Rural,  Year  IX  (New  Series, 
Nos.  29-30),  Nos.  89-90,  p.  21  +  1  Fig.  Paris. 

The  Renault  farm  tractor  is  mounted  on  chain  tracks  that  give  it  a 
very  large  surface  of  contact  with  the  soil.  The  pressure  per  sq.  centimetre 
is  not  more  than  about  400  gm.,  that  is,  a  unit  weight  less  than  that  of  a 
man  when  walking. 

The  actual  mechanical  part  of  this  tractor  has  been  built  in  conformity 
with  the  resuts  of  experience  in  the  construction  of  heavy  motor  vehicles. 
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The  cooling  is  carried  out  on  the  thermosiphon  system.  The  fan  is  fixed 
to  the  engine  fly-wheel,  thus  avoiding  the  use  of  pulleys  and  transmission 
requiring  frequent  adjustment.  Lubrication  is  automatic,  the  engine  being 
supplied  by  a  forced  feed,  the  other  parts  working  in  oil  baths.  The  re- 
duction gearing  is  well  worked  out,  and  there  are  4  speeds. 

General  characteristics  of  the  Renault  farm  tractor : 

Engine  35  H.  P. 

Dimensions  of  tractor uft.  4in.   x    6  ft.  8  in. 

First  speed 4  92 r  ft.  per  hour 

Second  speed 9  843     »      »         » 

Third  speed 16404     »      »         » 

Fourth  speed. 22  966     »      »        » 

Reverse 4  291     »      »         » 

Bearing  length  of  chain  track       5  ft.  4  in. 

Breadth  of  chain  track       6.8  in. 

Weight  carried  per  sq.  centimetre        ....  0.392  kg. 

Approximate  total  weight      5060  lb. 

Normal  draw-bar  pull         3960  lb. 

Draw-bar  pull  with  overload 5500  lb. 


Re   anil   farm   1  r.u  t.n 

The  tractor  is  steered  from  a  wheel  placed  in  front  of  the  driver;  it 
can  be  turned  on  the  spot  as  well  as  in  a  large  radius.  It  is  easily  controlU  d 
as  turning  is  really  carried  out  by  the  machine  itself,  one  chain  track  runn- 
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ing  while  the  other  is  braked.  The  chain  track  consists  of  large  steel  links, 
running  on.strong  axles.  The  links  are  designed  in  such  a  way  as  to  give 
great  adherence,  which  not  damaging  the  soil  in  any  way. 

By  means  of  rollers  and  a  device  for  tightening  the  chain  up  easily, 
the  load  can  be  quite  evenly  distributed. 

Owing  to  the  design  of  the  chain  track  the  tractor  moves  forward  in 
in  such  a  straight  line,  that  the  driver  can  easily  leave  his  seat  when  moving 
in  a  straight  line,  so  that  he  has  can  see  that  the  ploughing  is  being  properly 
done. 

The  haulage  attachment  is  fixed  at  the  level  of  the  chain  track  wheels 
at  about  16  in.  above  the  soil.  Its  design  is  such  as  to  avoid  any  movement 
of  the  tractor  to  either  side  when  the  number  of  shares  in  £he  gang  is  in- 
creased or  diminished.  In  normal  work  the  draw-bar  pull  is  about  1800  kg. 

The  maker  states  that,  under  normal  conditions,  and  drawing  a  4  or  5- 
furrow  plough,  the  tractor  can  plough  from  6  to  12  in.  deep  in  good  soil, 
while  the  most  difficult  soils  can  be  turned  up  by  reducing  the  number  of 
shares  or  ploughing  more  shallowly. 

636  -  Journeys  Made  by  Tractors.  —  Dessaisaix,  R.,  in  the  ] ournal  d' Agriculture  pratique, 
Year  I/XXI,  Vol.  XXXI,  No.  18,  pp.  354-355.  Paris,  September  4,  1918. 

The  author  deals  with  a  communication  made  by  M.  A.  Gouillon 
(Director  of  the  Fontaines  School  of  Agriculture)  to  the  "  Union  agricole  et 
viticole  "  of  Chalons-sur-Saone,oti  the  journeys  made  by  tractors  in  going 
from  field  to  field. 

The  tractor  should  move  distance  under  5  kilometers  under  its  own 
power.  For  distances  of  5  to  10  km.,  however,  it  should  be  drawn  by  a  team, 
only  using  its  own  power  to  get  up  steep  hills.  For  distances  of  10  to  30 
km.,  it  is  best  to  carry  the  tractor  on  a  motor  lorry.  Above  30  km.,  it 
should  be  carried  by  rail. 

637  -  Harvesting  With  a  Tractor  (1).  —  Pluchet,  E.,  in  the  Comptes  rendus  des  Seances  de 
VAcademie  d' 'Agriculture  de  France,  Vol.  IV,  No.  30,  pp.  830-838.  Paris.  October  9,  1918. 

The  author  gives  information  on  the  harvest  work  with  tractors 
that  he  carried  out  at  Trappes  (Seine-et  Oise)  as  well  s  tha  done  by 
trustworthy  farmers. 

At  Trappes,  a  10-20  H.  P.  Titan  tractor  Worked  with  difficulty  in  some 
strong  winter  wheat ;  it  had  to  run  free  on  one  and  sometimes  two  sides  ; 
in  10  hours  it  harvested  24.7  acres  with  a  consumption  of,  14.2  pints  of  pa- 
raffin, 1.8  lb.  of  oil  and  0.26  lb.  of  grease  per  acre.  In  a  less  heavy  crop 
(spring  wheat,  oats),  the  same  machine  cut  11. 1  acres,  with  a  consumption 
of  9.8  pints  of  paraffin  and  2.2  lb.  of  oil  per  acre.  On  another  farm  (Eure) 
a  Titan  hauling  a  MacCormick  binder  cutting  a  width  of  6ft.  nin.  cut  nearly 
15  acres  a  day,  consuming  10.6  pints  of  paraffin  per  acre  (a  crop  of  average 
weight) 

An  Emerson  tractor  with  a  Massey-Harris  cutting  a  6ft.  3  in.  swathe, 
cut  10  acres  a  day,  using  8.5  pints  of  petrol  per  acre. 


(1)  For  further  information,  see  R  ,  December,  1918,  No.  1400.  (Ed.) 
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At  Ybisins-le-Bietonneux,  a  Case  tractor  hauling  a  6  ft.  n  in.  Deering, 
cut  8.6  acres  a  day  using  11.4  pints  of  petrol  p^r  acre  ;  on  a  slight  slope  the 
tractor  could  barely  reach  a  speed  of  1.7  miles  per  hour  —  the  minimum 
speed  requiied  for  a  harvester  cutting  a  heavy  crop. 

At  Manet  (Trappes),  a  Case  drawing  2  binders,  one  cutting  36  in.,  the 
other  59  in.,  cut  as  much  as  32.1  acres  in  a  day  (average  oats)  ;  it  cut  2.20 
acres  in  an  hour,  with  a  consumption  of  17.6  pints  of  petrol  and  i.ilb.  of  oil. 

At  Troumoreau  (Villepreux),  a  large  Case  tractor,  drawing  two  6  ft. 
Mac  Cormick  binders,  cut  an  average  of  17.4  acres  a  day  (wheat  and  oats,, 
consuming  7.2  pints  of  petrol  per  acre. 

Judging  from  experiments  in  applying  power  to  harvest  work,  the  trac- 
tor seemj  specially  suitable  lor  cereal  crops  whether  important  or  not, 
as  the  tractor  is  particularly  indicated  for  light  work  that  requires  to  be 
done  quickly. 

638  -  Progress  in  the  Utilisation  of  Wind  Engines.  —  Bun,  il,  in  La  Nature,  No.  2352. 

pp   26S-269  Paris,  February  22,  1919. 

The  utilisation  of  the  wind  as  motive  power  for  driving  electric  dy- 
namos is  of  considerable  interest.  Up  the  present  the  problem  of  associat- 
ing the  dynamo  with  wind  engines  has  depended  on  the  suppression  of  the 
pulleys  and  gears  that  complicate  both  machines  and  make  them  lose  their 
natural  qualities  of  simplicity  and  flexibility.  M.  P.  Fa  yard  de  Milt.E  has 
found  out  how  to  do  away  with  these  troublesome  intermediaries  between 
the  wind  engine  and  dynamo  ;  as  the  dynamo  usually  has  to  rotate  100  times 
more  quickly  than  a  w;nd  engine  of  the  same  power,  a  special  type  of  dy- 
namo has  had  to  be  used,  while  the  structure  of  the  wind  engine  has  had  to 
be  greatly  modified  so  that  both  machines  can  run  at  the  same  speed.  By 
using  a  multipolar  dynamo  the  speed  of  rotation  can  be  reduced  within  a 
certain  limit  controlled  by  weight,  yield  and  economy.  What  remains  to 
be  done,  therefore,  is  to  speed  up  the  wind  engine  while  improving  its  con- 
struction from  the  point  of  view  of  smooth  running,  strength  and  yield. 

The  power  of  a  wind-engine  fan  wheel  is  proportional  to  its  surface, 
which  again  is  proportional  to  the  square  of  its  radius  ;  but  its  speed  of  ro- 
tation is  inversely  proportional  to  its  radius.  Therefore,  to  increase  the 
speed  without  reducing  the  surface,  the  only  tiling  to  do  is  to  diminish  the 
radius  and  increase  the  number  of  fan  wheels,  while  losing  none  of  the  wind's 
motive  power. 

M.  Fayard'  de  Millk's  experimenlal  researches  have  shown  that 
by  keying  the  induction  of  the  dynamo  directly  on  the  axle  of  a  wind  en- 
gine with  6  suitably  spaced  fan  wheels,  an  aero-electric  apparatus  is  obtain- 
ed which  is  satisfactory  as  regards  yield,  smooth  working  and  safety,  and 
wlreh  charges  small  accumulators  perfectly  with  the  aid  of  an  automatic 
make-and-break. 

A  wind  engine  with  6  fan  wheels  instead  of  one,  so  as  to  obtain  the 

same  working  surface,  has  asmaller  diameter  and  therefore  escapes  to  a  large 

1  ,, 
extent  the  "  law  of  cubes  ",  in  the  ratio  =--  2.449.  It  is  more  econo- 
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nrical,  stronger,  easier  to  control  and  runs  more  regularly,  on  account  of  the 
incessant  variability  of  the  air  currents  in  too  small  an  area. 

A  machine  of  practical  size  with  an  area  of  10  sq.  metres  with  fan  wheels 
1.6  metres  in  diameter,  given  a  moderate  wind  with  a  velocity  of  5  to  10 
metres  per  second,  will  yield  5  to  20  hectowatt  with  a  6-pole  dynamo  with 
a  efficiency  of  0.66. 


639  -  Review  Of  Patents.  —  Sources :  Canada,  Denmark,  United  States,  New  Zealand, 
Holland,  United  Kingdom,  see  R.,  January,  1919,  No.  114.  —  France,  see  2?.,  Feb- 
ruary 1 91  9,  No.  247.  —  India,  The  Indian  and  Eastern  Engineer,  Calcutta. 

Tieeage  Machines  and  Implements.  —  Canada :  189157-189173  Hoes ; 
1895 13  Harrow. 

Denmark  :  24181  Motorplough  ;  24309  Gang-lifting  device  for  a  motor, 
tillage  machine. 

France  :  488443  Motor  plough  ;  488501-489313  Ploughing  machines  ; 
488589  Wmdlass  for  a  ploughing  set ;  488793  Improvements  to  mechanical 
harrows,  cultivators,  etc.  ;  488946-488947-488948  Improvements  to  ploughs; 
489086  Improved  plough  with  oscillating  socks  and  coulters  ;  489220  Auto- 
mobile plough;  48923  Motor  tillage  machine  for  vineyards;  489370  Combined 
roller  and  herse  for  haulage  by  animals;  489448  Cultivator  with  a  ver- 
tical digging  action  ;  489478  Rotary  digger,  489582-489853  Ploughs  ; 
489627  Tractor  for  uncovering  and  earthing-up  vines  ;  48978c  Improvements 
to  motor  tillage  machines,  particularly  automob:le  ploughs  ;  489785  Im- 
provements in  the  construction  of  brabant  ploughs ;  489887  Tractor  tor 
vineyards  ;  489977  Device  for  a  vineyard  cultivator  with  a  vertical  dig- 
ging action  and  automatic  clearance;  489998  Windlass  for  mixed  ploughing; 
490016  Rotary  plough  ;  490125  Tractors  and  dtvices  for  stirring  the  earth 
such  as  cultivators,  ploughs,  etc.;  490205  Improvements  to  wheel  harrows. 

New  Zealand  :  39586  Plough  for  digging-in  weeds :  41060  Cultivator  ; 
41113  Device  for  lifting  plough  bodies  and  regular  ing  the  depth  of  ploughing. 

United  Kingdom  :  12226  System  of  cable  traction  for  ploughs  ;  122476- 
122713-123131-123164  Motor  ploughs  ;  122744  Small  plough  for  human 
or  animal  traction  ;  123134  Improvements  to  ploughs,  cultivators,  etc. ; 
123257  Improvements  to  mechanical  traction  ploughs. 

United  States  :  1290446  Cultivator  for  lucerne  fields;  1293146-1293769- 
1294086-1294580-1294769-1295253-1295731  Cultivators  ;  1293353  Harrow  ; 
2193714  Motorplough  ;  1293876-1294902  Gang  ploughs  ;  1294860  Device 
for  fixing  a  gang  plough  to  the  beam  ;  1295127  Device  for  regulating  the 
height  of  a  gang  plough  ;  1295242  Motor  plough  ;  1295525  Motor  cultiva- 
tor ;  1295545  Plough  ;  1295948  Multiple  balance  tractor  plough  ;  1295990 
Shaft  and  multiple  whipple-tree  for  a  harrow  ;  1296239-1296266  Lifting 
device  for  multiple  ploughs;  1296081  Multiple    plough  with  fore  wheels. 

Drainage  and  Irrigation.  —  Denmark  :    24219  Ditching  machine. 

Manure  and  manure  distributors.  —  New  Zealand :  403 11  Fer- 
tiliser composed  of  equal  weights  of  finely  ground  coke,  carbonate  of 
lime  and  mineral  phosphate, 
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United  Kingdom  :  122048  Process  for  making  potassium  chloride; 
122897  Process  for  purifying  superphosphates;  122902  Fertiliser  composed 
of  ammonium  sulphate  and  phosphate  to  which  may  be  added  degelat- 
inised  bone  powder  or  precipitated  phosphate;  123177  Phosphatic  slag  ob- 
tained by  adding  ground  phosphorites  to  lignites  or  other  mineral  coal  for 
the  production  of  lighting  gas ;  123337  Process  and  plant  for  the  manufac- 
ture of  ammonium  sulphate. 

United  States  :  1293229  Manure  loader;  1293281  Fertiliser  distributor. 

Drills  and  seeding  machines.  —  Denmark :  24166  Beet  seed 
drill ;  24180  Plough  with  potato  planter  attached. 

France  :  488626  Improvements  in  broadcast  sowers. 

United  Kingdom  :  122444  Machine  for  drilling  seeds  and  fertilisers  in 
pastures  with  pre\aous  preparation  of  the  soil ;  122933  Hand  potato  plan- 
ter ;  123456  Hand  planter. 

United  States :  1290103-1294629  Maize  sowers  ;  1293092-1296540 
Sower  hoppers  ;  1295057  Hand-worked  sower  for  maize  and  kidney  beans; 
1295845  Beet  seed  drill  ;  1296255  Potato  planter. 

Various  cultural  operations.  —  Canada  :    189157-189173  Hoes. 

Denmark:   24125  Watering  machine. 

France  :  489243  Motor  tillage  machine  for  vineyards  ;  489627  Tractor 
for  uncovering  and  earthing-up  vines  ;  489977  Device  for  a  vineyard  cul- 
tivator with  a  vertical  digging  action  and  automatic  clearance. 

New  Zealand  :  39586  Plough  for  digging-in  weeds. 

United  States  :  1290446  Cultivator  for  lucerne  fields  ;  1293745-1296153 
Weeders  ;  1294259  Cotton  thinner  ;  1295242  Motor  hoe. 

Control  of  Diseases  and  Pests  of  Plants.  —  France :  489066 
Spraying  nozzle  enabling  the  under  sides  of  the  leaves  to  be  reached  easily  ; 
490228  Collar  protecting  trees  against  ants ;  490231  Traction  sulphuring 
machine  ;  490232  Traction  sulphating  machine. 

Reapers,  Mowers  and  other  Harvesting  Machines.  —  Canada: 
188927-188933  Shocking  machines  ;  189068  Flax  getter  ;  1891 2 7  Harvester  ; 
189168  Mower  ;  189293  Machine  for  lifting  vegetables. 

United  States :  1293583-1295254  Maize  harvester  ;  1293922-1295271 
Shocking  machines  ;  1294233-1294822  Machine  hay  rakes  ;  1294898- 
1295822  Kidney  bean  harvesters  ;  1295331  Sugar  cane  harvester. 

Machines  for  Lifting  Root  Crops.  —  Denmark  :  24072  Adjustable 
stay  for  plough,  potato  lifter,  etc. 

France:  489991  Machine  for  lifting  and  topping  beets,  shaking  the 
earth  off  them,  and  placing  them  on  cue  side. 

United  States:  1290490  Groundnut  lifting  plough;  1293144-1293170 
Groundnut  harvester;  1293632-1294801-1 295340  Beet  harvester ;  "1295591- 
1296475  Potato  halves' er. 

Threshing  and  Winnowing  Machines.  —  Canada:  1S8965  Sorter; 
189229  Binding-cutter  and  feed  for  threshing  machine. 

Denmark:  24  315  .V  pirator-transportei  for  threshing  machines  and  the 
like. 

United  States  :  r.290610  Threshing  machine  ;  1294030  Sorter. 
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Machines  and  Implements  for  the  Preparation  and  Storage  oe 
Grain,  Fodder,  ETC.  —  France  :  488510  Farm  dryer ;  489173  Machine  for 
making  bundles. 

Holland  :  3030  Machine  for  cleaning  Corinthian  raisins  and  other  small 
fruit. 

United  States  :  1290364  Hay  elevator  ;  1293517-1295520  Hay  loaders. 

Forestry.  ■ —  France  :  Hydraulic  machine  for  splitting  and  drawing 
stamps. 

Steering  and  Traction  oe  Agricultural  Machinery.  —  France: 
486496-488633-48S698  Farm  tractors  ;  488357  Motor  tractor  for  farm  use, 
etc.  ;  488542  Farm  tractor  that  can  be  used  for  road  transport  and  as  a  do- 
mestic motor  on  the  farm  ;  488589  Windlass  for  ploughing  tackle  ;  488786 
New  S3^stem  of  farm  tractor  ;  489869  Device  for  giving  tractors  greater 
grip  on  the  soil ;  489998  Windlass  for  mixed  ploughing. 

United  Kindgom  :  122226  Cable  traction  for  plough. 

United  States :  1290347-1290475-1290748-1293541-1293815-1293999- 
1294748-1294819-1296022  Tractors  ;  1296027  Automatic  mechanism  for 
steering  and  controlling  tractors. 

Feeding  and  Housing  of  Livestock.  —  France  ;  490215  Cattle  cake 
made  from  dead  leaves. 

New  Zealand  :  39830  Concentrated  food  for  calves. 

United  Kingdom  :  123481  Pig  trough  ;  123485  Trough  for  pigs  and 
other  small  animals. 

Poultry  Farming.  —  France.  :  490247  Incubator. 

United  Kingdom  :  122965  Chicken  pen;  123485  Drinking  and  feeding 
trough  for  poultry. 

Industries  depending  on  Plant  Products.  —  France  :  488510 
Farm  dryer. 

Holland  :  3030  Machine  for  cleaning  Co rinthian  raisins  and  other  small 
fruit. 

United  Kingdom  :  122422  Process  for  drying  potatoes,  tubers  and  roots 
cut  into  small  pieces. 

Industries  depending  on  Animal  Products.  —  France :  489817 
Process  for  destroying  insects,  worms,  larvae,  eg.s,  etc.,  in  skins,  woo  , 
cloth,  furniture,  etc. 

Dairying.  —  Canada  :  189133-189327  Milking  machine ;  189471  Teat- 
cup  for  milking  machine  ;  189517  Separator. 

India  :  4164  Improvements  in  machines  for  cooling  butter. 

New  Zealand  :  40711  Process  and  apparatus  for  preparing  milk  powder. 

United  Kingdom  :  122578  Milking  machine;  122749-123380  Milk  churns  ; 
122857  Teat  cup  for  milking  machine. 

RURAL,  ECONOMICS. 
640  -  On  the  Economics  Of  Manuring.  —  Marenghi,  E  ,  in  the  GiornaU  dei  Economist*  e 

Rivista  di  Statistica,  Vol.  LV1,  No.  5,  pp.  268-276.  Rome,  May,  19x8. 

1.  The  Practice  of  Manuring.  —  It  has  not  always  had,  and  has  not 
everywhere,  the  same  economic  importance.    In  remote  times  wheu  the 
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scanty  population  lead  a  pastoral  life, animal  excreta  were  valueless  and  were 
a  burden  to  stock  breeding.  The  economic  importance  of  manure  begins 
and  gradually  increases  with  development  of  the  population  and  the  result- 
ing exhaustion  of  the  soil. 

In  countries  with  an  old  civilisation,  the  most  intensive  systems  of 
agriculture  needed,  before  the  use  of  fertilisers  became  general,  a  great 
number  of  livestock,  so  as  to  maintain  the  fertility  of  the  soil.  It  was  then 
that  manure  was  defined  as  a  necessary  evil.  But  later,  the  discoveries 
of  Liebig  and  others  led  to  the  foundation  of  the  fertiliser  industry,  which 
now  must  be  considered  as  one  of  the  ch  et  factors  of  agricultural  produc- 
tion. According  to  figures  published  by  the  International  Institute 
of  Agriculture,  the  world's  consumption  of  chemical  fertilisers  amounts 
to  the  value  of  over  10  milliards  of  francs. 

II.  Chief  Factors  determining  the  use  of  fertilisers.  —  The 
use  of  fertilisers  is,  in  each  case,  a  function  of  multiple  factors  that  the 
author  divides  into  two  fundamental  groups  : 

i)  of  an  objective  order,  which  is  related  to  the  economic,  techn  c- 
al  and   physical  conditions  of  the  environment  ; 

2)  of  a  subjective  order,  which  concerns  the  psychology  of  each  farmer. 

Amongst  the  factors  of  the  first  group  the  author  cites  circumstances 
of  an  economic  nature  relating  to  land  values,  the  cost  of  fertilisers,  the 
prices  of  agricultural  products,  etc.  He  states  that  some  of  these  circum- 
stances depend  one  on  the  other. 

In  localities  where  land  isdear.it  is  economically  advisable  to  push  the 
degree  of  cultural  intensity  to  a  high  level  by  making  use  of,  among  other 
means,  an  abundance  of  manuring,  as  is  shown  by  the  statistics  relating 
to  the  consumption  of  chemical  fertilisers  in  all  parts  of  the  n  rid.  The 
author  takes,  as  an  example,  the  consumption  of  nitrate  of  soda,  of  which 
three-quarters  of  the  total  production  are  absorbed  by  Europe,  where  land 
values  are  generally  much  higher. 

The  opportunity  of  using  fertilisers  is,  prosso  modo,  in  inverse  ratio  to 
their  price  and  in  direct  ratio  to  the  price  of  agricultural  products.  The 
cost  of  fertilisers  is  also  a  function  of  the  cost  of  transport  which,  in  this 
respect,  places  farms  in  the  hill  districts  in  a  less  favourable  condition. 

As  regards  the  technical  and  physical  circumstances  the  opportunity 
for  the  use  of  manures  depends  largely  or  their  effects  on  the  yield  which, 
other  things  being  equal,  varies  greatly  in  each  case,  according  to  the  soil, 
climate  and  other  causes.  The  author  gives  figures  showing  the  average 
unitary  consumption  of  fertilisers  in  the  north  of  Italy  and  he  states  that 
the  difference  in  consumption  can  be  partly  explained  by  the  rare  and  bad 
distribution  of  the  rainfall  in  the  south  (the  action  of  the  fertilisers  being 
rendered  somewhat  more  f<  eble  than  in  the  north).* 

The  economic  psychology  of  farmers,  whose  evolution  is  not  yet  suffi- 
cient everywhere  to  take  into  account  as  ought  to  be  done  the  importance 
of  fertilisers  and  'heir  adequate  use,  is  notably  and  progressively  develop- 
ing in  Italy,  as  is  shown  by  1hc  consumption  of  fertilisers  which,  from  100 
in  the  period  1871-1880,  passed  to  1478  in  the  period  1901-1910. 
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The  author  shows,  with  the  help  of  statistical  data  relating  to  the  im- 
ports of  fertilisers  into  Italy  for  the  last  few  years  the  regressive  foim  assumed 
by  the  phenomenon    during  the  period  of  the  war  ;  he  says  thac  ■'he 
exception  constituted  by  nitrate  of  soda  can  be  explained  by  the  consump 
tion  of  this  product  for  the  manufacture  of  explosives. 

III.  Balance  of  the  fertility  of  the  soil.  —  Crops  remove  from 
the  soil  considerable  quantities  of  nitrogen,  phosphorus  and  potash  which 
constitute  the  most  important  fertilising  principles.  Part  of  these  elements 
leaves  the  farm  with  the  sale  of  various  products,  while  the  rest  returns  to 
the  soil,  mostly  in  the  form  of  manure.  The  author  considers  the  balance 
of  fertilising  elements  from  the  point  of  view  of  general  economics  and  points 
out  that  the  balance  of  nitrogen  has  special  characteristics,  for  it  is  not 
determined  solely  by  the  importation  and  exportation,  but  by  other  causes 
also,  some  of  which  act  favourably  (nitrifying  bacteria,  electric  dis<  harges, 
fixation  of  atmospheric  nitrogen  by  leguminous  plants,  etc.),  others  un- 
favourably (denitrifying  bacteria),  while  the  balance  of  potash  and  phospho- 
rus is  controlled  by  the  importation  and  exportation  alone,  although  these 
two  elements  have  a  very  different  economic  importance.  In  fact,  potash 
has  a  decided  interior  circulation-,  because  it  has  a  tendency  to  concentrate 
in  straw  and  hay,  which  return,  in  great  part,  to  the  soil  with  manure  and 
often  under  a  more  assimilable  form.  On  the  contrary,  phosphorus,  of 
which  soils  have  usually  a  very  poor  content,  is  mostly  exported  from  the 
farm,  chiefly  in  the  form  of  cereals  and  animal  products.  In  contrast  with 
the  exhaustible  deposits  of  nitrates  (caliche),  potash  salts  and  phosphorites, 
the  author  places,  as  possible  and  inexhaustible  future  sources  of  these  fer- 
tilising principles,  atmospheric  nitrogen,  sea  water  and  bones. 

IV.  Fundamental  economic  problems.  —  The  fundamental  eco- 
nomic problems  relating  to  the  use  of  fertilising  material  consist  in  the  choice 
and  suitable  limits. 

If  it  is  admitted  that  it  is  worth  while  using  manures,  which  becomes 
evident  when  the  value  of  the  increase  in  yield  is  greater  than  the  relative 
expenses,  we  have  to  face  the  problem  of  choice  which,  as  regards  technical 
conditions,  is  subordinated  to  the  different  requirements  of  the  crops  and 
which,  as  regards  economic  conditions,  is  subordinated  to  the  law  of  mini- 
mums  or  of  definite  proportions,  according  to  which  the  elements  of  fertility 
are  utilised  in  a  proportion  which  is  practically  constant  for  each  crop. 

From  this  law  the  following  deductions  can  be  made  : 

1)  If  one  of  the  fertilising  elements  is  present  in  relatively  greater 
quantity  than  the  others,  it  remains  partly  unutilised  ; 

2)  the  yield  from  the  soil  depends,  other  things  being  equal,   on  the 
factor  which  is  present  in  the  smallest  relative  quantity. 

According  to  the  author  the  theory  of  integral  restitution  cannot  be  ac- 
cepted from  the  economic  point  of  view.  In  fact,  taking  as  an  example,  a 
soil  very  rich  in  potash,  but  poor  in  phosphorus  and  nitrogen,  with  a  manur- 
ing based  on  an  integral  restitution,  each  year  this  manuring  costs  a  fixed 
sum  Sj  superior  to  the  expense  s2,  due  to  manuring  on  a  basis  of  partial  resti- 
tution and  consequently,  for  example,  in  the  case  under  consideration,  to 
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phosphorus  and  nitrogen.  Now,  if  the  excess  of  potash  in  the  soil,  as  re- 
gards crop  requirements,  is  such  that  it  can  suffice  for  t  years,  by  carrying 
out  partial  restitution,  we  obtain  a  total  economic  advance  V  given  by  the 

(I    4-yf—J 

following  formula  :  V  =  d  - — ; r,     ,  where  r  is  the  rate  of  interest  and  d 

^  r  (i  +  r) 

the  difference  sy  —  s2.  If  no  profit  is  made  from  this  circumstance,  the  potash 
reserve  is  considered  as  realisable  in  an  infinite  number  of  years  and,  conse- 
quently, of  no  actual  value.     It  also  follows  that,  in  allowing  n  years  to 

V 
pass  before  utilising  it,  its  value  becomes  reduced  to  -—     — — ;  or,  in  other 

terms,  it  is  so  much  higher  as  its  utilisation  is  more  prompt. 

If  the  problem  of  the  need  for  manuring  is  considered,  the  author  states 
that  chemical  analysis  of  the  soil  can  only  furnish  somewhat  vague  informa- 
tion in  this  respect,  and  that  it  may  be  said  that  the  theory  of  agricultural 
statics  has  now  been  completely  abandoned,  being  replaced  by  suitable  nia- 
nurial  experiments,  which  are  often  more  instructive.  But  he  thinks 
that  :■ — i)  it  is  now  certain  that  phosphatic  manures  are  suitable  practic- 
ally everywhere  ;  2)  potassic  manures  can  only  be  used  suitably  under 
certain  fixed  circumstances  :  light  soils,  crops  elaborating  large  quantities 
of  starch,  sugar,  cellulose,  etc.  ;  3)  nitrogenous  manures  give  the  best  eco- 
nomic results  in  soils  poor  in  organic  matter  (which  are  easily  recognised) 
or  in  other  simple  cases  that  seed  not  be  mentioned  . 

The  author  thus  tackles  the  very  important  economic  problem  of  the 
limit  of  economic  suitability,  which  is  determined  by  the  fact  that  progressive 
amounts  of  fertilisers  give  rise  to  yields  that  gradually  decrease,  following 
a  curve  whose  position  varies  in  each  case  as  a  function  of  numerous  factors  : 
climate,  soil,  etc. 

To  provide  a  strict  solution  of  this  problem,  the  author  thinks  that  the 
limit  where  marginal  expenses  and  yield  are  equal  must  be  reached  under  the 
simple  circumstances  of  practice,  when  the  respective  form  of  the  curve 
will  be  known.  A  good  method  for  ascertaining  this  consists  in  carrying 
mammal  experiments  with  progressive  amounts  of  the  element  the  produc- 
tivity of  which  has  to  be  studied. 

Wagner  estimates  that,  within  the  limits  where  a  greater  amount  of 
fertiliser  produces  an  increase  in  yield,  there  is  a  direct  proportion  between 
the  former  and  the  latter. 

In  more  exact  and  analytical  terms,  in  representing  a  series  of  homoge- 
neous groups  of  plots  by  gx  —  g,  —  g3...,  the  progressive  amounts  of  ferti- 
liser used  by  q1  -  -  q2  —  q3...,  and  the  corresponding  unit  yield  by  px  — 
p2  -    /-;,...,  according  to  Wagner  the  increase  in  yield  (/;/)  per  unit  of   fer 
tilisci  would  be  given  by  the  following  formula  : — 

m      (fa    fc)  -I  (A,  -P^  !  ••• 
4i  +  ft  +  ft  +  •  •  • 
An  increase  in  yield  of  m  x  would,  therefore,   correspond  to  a  quantity  % 
of  fertiliser,  bu1  the  author  points  out  that  this  formula  is  only  a  feeble  ap- 
proximation to  the  truth. 
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According  to  the  author,  MitschEruch's  hypothesis  is  much  more  strict; 

he  admits  that  the  quickness  of  increase  in  the  production  in  relation  to  any 

particular  biological  factor,  including  the  fertiliser,  is  proportional  to  that 

which  is  lacking  to  reach  the  limit  of  saturation.  This  hypothesis  is  expressed 

d  y 
by   the    differential   equation—    =  (A  — y)  K,  where  A  represents  the 

CI  % 

maximum  yield  that  can  be  obtained  by  reaching  the  limit  of  saturation,  x 
the  quantity  of  fertiliser  used,  y  the  relative  yield,  K  a  constant  that  varies 
in  each  case.  The  values  of  A  and  K  can  be  found  by  means  of  manurial 
experiments.  From  this  general  formula  can  be  deduced  an  interpola- 
tion formula  which,  according  to  the  author,  represents  the  facts  more  truly 
than  that  of  Wagner,  as  has  been  shown  by  numerous  applications  made  of 
it  (cf.  A.  Gre;goire,  Les  Recherches  agronomiques  et  Interpretation  de 
leurs  resultats,  extracted  from  the  Annates  de  Gembloux,  1912,  p.  71.  Brussels, 

I9T3)- 

But  no  matter  in  which  way  the  phenomenon  proceeds,  the  problem 

cannot  be  solved  as  regards  the  economics  of  the  farm  save  by  intuition  ; 

the  author  says  this  is  a  method  that  is  more  often  right  than  is   generally 

supposed. 

The  quantities  of  fertilisers  used  in  practice  are,  according  to  the  au- 
thor, a  little  less  than  the  limit  of  economic  suitability,  owing  either  to  ignor- 
ance, lack  of  means,  or  even  to  a  mistaken  spirit  of  economy. 

But,  even  where  these  factors  do  not  exercise  their  negative  action, 
as  happens  in  the  most  developed  agricultural  countries,  the  desired  end 
is  not  fully  attained.  And  the  error  does  not  solely  depend  on  the  judge- 
ment, which  is  necessarily  approximate,  regarding  the  productivity  of  fer- 
tilisers, but  also  on  the  tendency  to  use  quantities  expressed  in  round  fi- 
gures, such  as  2,  3,  4...  cwt.  per  acre.  These  considerations  hold  good  for 
fertilisers  bought  outside  the  farm,  and  of  which  any  desidered  quantity  can 
be  used,  but  this  does  not  apply  to  farmyard  manure,  the  production  of 
which  is  determined  in  practice  by  the  organisation  of  stock  rearing,  as, 
generally  speaking,  stock  can  produce  25  to  30  cwt.  of  manure  per  cwt.  of 
live  weight,  horses  and  sheep  coming  near  the  minimum  limit  and  cattle  near 
the  maximum  limit. 

The  economic  problem  of  farmyard  manure  takes  the  following  form  : 
to  distribute  the  manure  between  the  different  crops  in  such  a  way  as  to 
obtain  the  maximum  useful  effect,  which  can  be  done  when  the  respective 
marginal  yields  are  equal.  In  practice  such  a  distribution  can  only  be  based 
on  experience. 

The  importance  of  manure  in  the  economy  of  the  farm  depends  on 
its  transformation  value,  which  in  turn  depends,  in  each  case,  on  the  na- 
ture of  the  soil,  on  the  quantity  given  per  hectare,  on  the  crops  that  utilise 
it,  on  the  price  of  the  products  of  the  soil  and  also,  in  places  where  chemical 
fertilisers  are  used,  on  their  cost.  The  author  remarks,  as  regards  this  point, 
that  the  transformation  value  of  farmyard  manure  and  in  general,  of  all 
fertilisers,  depends,  among  other  things,  as  has  already  been  said,  on  the 
quantity  employed  per  unit  of  area  ;  other  things  being  equal,  as  the  quantity 
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is  increased  the  corresponding  effect,  that  is,  the  transformation  value, 
decreases.  And,  as  in  those  places  where  fertilisers  are  used,  the  amounts 
applied  tend  to  reach  the  economic  limit  at  which  expenses  and  marginal 
yields  are  equal,  it  precisely  follows  that  the  value  of  the  chief  fertilising 
principles  (phosphorus,  nitrogen,  etc.)  should  oscillate  between  the  respec- 
tive marked  prices. 

V.  Valuation  and  purchase  of  fertilisers.  —  The  value  of  a  manure 
is  a  function  of  its  content  of  useful  principles  (nitrogen,  phosphoric  acid,  po- 
tash) and  of  its  unit  value  which  in  turn  depends  on  the  way  in  which  the 
manure  is  combined  and  on  other  circumstances. 

The  author  briefly  analyses  the  terms  of  the  question  stated  above,  in- 
cluding frauds  relating  to  the  content  and  form  of  combination,  against 
which  many  in  Italy  demand  a  special  law  for  the  control  of  the  raw  mater- 
ials used  in  agriculture  ;  in  practice,  the  question  of  frauds  is  solved  in 
most  cases  by  purchases  in  common  made  by  agricultural  societies. 

AGRICULTURAL,  INDUSTRIES. 
641  -  Vine-Shoots  Ensilaged  after  the  Vintage  as  a  Source  of  Alcohol  and  Tartaric 

Acid.  —  Ventre,  in  the  Camples  rendus  de  VAcademie  d' Agriculture  de  France,  Vol.  V,  No.  9, 
pp.  334-340.  Paris,  March,  191 9. 

The  ensilage  of  vine-sheets  immediately  after  the  vintage  (1)  is  an  agri- 
cultural operation  that  is  spreading  more  and  more  owing  to  the  lack  of 
fodder.  The  vine-shoots  are  carefully  pounded  till  they  become  like  moss  ; 
this  is  placed  in  water-tight  vats  and  pressed  down  until  the  density  of  the 
mass  is  about  0.8.  The  vat  is  covered  with  a  layer  of  straw,  followed  by 
earth  which  is  beaten  down.  The  shoots  soon  heat  up,  rapidly  reaching  50  or 
6o°C.  The  heating  is  accompained  by  the  formation  of  much  gas  ;  after 
6  or  7  weeks,  the  temperature  decreases,  becoming  normal,  when  the  shoots 
can  be  used  as  fodder. 

Noticing  the  strongly  vinous  odour  of  the  vats  when  opened,  the  author 
wished  to  find  out  how  much  alcohol  was  produced  during  ensilage.  The 
shoots  were  distilled  with  water  in  a  Deroy  retort.  The  following  quanti- 
ties of  alcohol  per  100  gm.  dry  matter  were  obtained  on  various  dates  :  - 
Shoots  of  1917  :  April  2,  1.65  ;  April  16,  1.60  ;  May  21,  1.45 ;  June  11,  1.35  ; 
July  20,  1.25  ;  October  10,  1.50. 

The  wood  yields  much  more  alcohol  than  the  leaves,  which  is  quite  easy 
to  understand,  as  taking  equal  weights  the  leaves  contain  more  water.  The 
liquid  obtained  by  distillation  contains  only  traces  of  water.  The  composi- 
tion of  the  alcohol  is  :  ethyl  alcohol,  94.8  %  ;  methyl  alcohol,  5.1  %. 

The  origin  of  the  alcohol  produced  in  the  shoots  during  ensilage  is 
purely  physiological  and  is  due  to  the  condition  of  asphyxia  in  which  the 
leaves  are  kept  (intracellular  fermentation).  Any  bacterial  fermentation 
must  be  excluded,  as  the  action  of  the  yeasts  is  annulled  by  the  high  tem- 
perature and  the  absence  of  an  important  amount  of  volatile  acid  in  the  d\-<- 


(1)  See  ap.  October  1918,  No.  1135.  (/:,/.) 
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tillate  shows  the  non-existence  of  a  lactic  fermentation  that  might  eventually 
adapt  itself  to  the  high  temperature  produced. 

As  the  mother-liquor  of  the  distillation  had  an  acid  reaction  and  depo- 
sited abundant  crystals  on  concentration,  the  author  examined  it  and  found 
that  the  crystals  consisted  of  tartaric  acid,,  some  225  gm.  of  this  acid  being 
present  per  100  gm.  of  raw  material.  The  author  then  treated  ensilaged 
shoots  that  had  not  been  distilled  with  4  %  hydrochloric  acid,  thus  apply- 
ing the  industrial  method  for  the  extraction  of  tartaric  acid  from  grape  re- 
sidue. The  results  showed  that  the  woody  parts  contained  less  than  the 
leaves.  In  order  to  ascertain  whethr  the  tartaric  acid  content  remained 
constant,  even  when  growth  was  stopped,  the  author  carried  out  a  series  of 
tests  on  shoots  immediately  after  the  vintage  ;  the  tests  were  continued  until 
the  leaves  began  to  fall  and  those  for  the  shoots  were  continued  for  about 
a  month  after.  The  results  showed  that  the  tartaric  acid  content  of  the 
leaves  had  decreased  by  nearly  45  %  between  the  moment  when,  just  after 
the  vintage  time,  the  vine  continued  to  grow  and  that  when  the  first  cold 
brought  about  the  fall  of  the  leaves.  The  depletion  of  the  woody  parts  is 
much  more  rapid  (70  %)  during  the  same  period,  which  tends  to  show  that, 
under  the  action  of  the  reflux  of  sap,  the  cells  are  partly  emptied,  allowing 
the  tartaric  acid  salts  to  diffuse. 

642  -  Utilisation  of  the  Root  of  Wild  Chervil  {Anthriscus  sylvestris).  — Colin,  n., 
in  the  Bulletin  de  V Association  des  Chimistes  de  Sucrerie  et  de  Distillerie,  Vol.  XXXV, 
Nos.  10-12,  pp.  106-107.  Paris,  April,  May-June,  1918. 

The  author  has  studied  a  wild  Umbelliferous  plant,  very  common  in 
wooded  parks,  known  as  wild  chervil  {Anthriscus  sylvestris),  whose  root 
contains  a  fair  amount  of  crystallisable  sugar  and  starch.  The  average 
results  of  several  analyses  are,  per  100  gm.  of  fresh  material  : —  reducing, 
0.96  gm  ;  saccharose,  5.64  gm.;  starch,  14.50  The  root  has  a  pronounced 
odour  of  wild  carrot  accompained  by  a  disagreeable  poisonous  odour,  but 
neither  of  these  smells  comes  from  any  toxic  substance  ;  stock,  however, 
refuse  the  root. 

The  root  of  chervil  seems  most  suitable  for  the  production  of  alcohol  ; 
nearly  all  the  sugar  can  be  extracted  with  water  ;  the  starch  would  then  be 
treated  by  one  of  the  usual  processes.  The  author  has  made  sure  that  the 
odorous  substances  do  not  interfere  with  the  development  of  the  yeast.  An- 
thisrcus  is  a  biennial  plant;  it  should  be  gathered  at  the  end  of  the  first  period 
of  growth,  for  it  then  contains  most  carbohydrates  ;  at  the  beginning  of  the 
next  year,  the  plant  begins  to  form  seed  and  the  root  empties. 

643  -  Industrial  Residues  from  the  Oil-bearing  Seeds  of  the  Family  Meliaceae  and 
their  possible  Agricultural  Utilisation.  —  lecoq,  r.,  in  the  Bulletin  de  la  SocUte  de 

Pharmacie,  Vol.  XXV,  Nos.  5-6,  p.  156.  Paris,  1918.  Summarised  in  the  Annates  des  Fal- 
sifications et  Fraudes,  Year  XI,  Nos.  121-122,  p.  394.  Paris,  November-December,   1918 

The  author,  after  studying  various  cakes  made  from  exotic  oil-bearing 
seeds  found  those  of  Agadirachta  indica  (decorticated  :  5  %  of  nitrogen) 
and  Trichilia  emetica  (4  %  of  nitrogen)  of  special  interest  to  agriculture. 
Next  come  those  of  the  African  Carapa  (decorticated:  3-4  %  of  nitrogen), 
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then,  at  the  bottom  of  the  list,  those  of  Amoora    Rohituka  (2.5-2.75  %    of 
nitrogen)  and  Carapa  guianensis  (1-1.3  %  of  nitrogen). 

The  author  would  like  to  see  the  seeds  of  the  chief  colonial  species  bet- 
ter utilised,  for  they  are  doubly  valuable  :  for  soap  and  stearin  manufacture 
on  account  of  their  oil  and  for  agriculture  on  account  of  the  residue  left 
after  extraction 

644  -  Methods  for  Preventing  Vegetable  Margarine  from  turning  Rancid.  —  Jacob- 
sen,  H.  C,  in  Folia  Microbiolonica,  Vol.  V,  pp.  94-902,  1918.  Summarised  by  Mouton,  H., 
iu  the  Bulletin  de  Vlnstitut  Pasteur,  Revues  el  Analyses ,  Vol.  XVII,  No.  6,  p.  208.  Paris,  March, 
1019. 

At  the  present  day,  large  quantities  of  margarine  are  made  from  co- 
conut, palm  and  other  oils.  This  margarine,  like  butter,  is  liable  to  become 
rancid  owing  to  the  action  of  microorganisms,  especiall)r  in  hot  weather.  Cul- 
tures of  the  bacteria  isolated,  grown  on  emulsions  of  vegetable  oils  with  agar, 
have  shown  the  action  of  moulds,  amongst  which  PeniciIUitm  gtaucum  and 
Cladosporium  hittyn  play  the  principal  part.  The  odour  given  off  in  cultures 
by  these  organisms  is  just  like  that  f  natural  rancidity.  Now  water,  eveu  in 
very  small  amounts  (2  to  5  per  1000),  is  indispensable  for  the  growth  of 
these  organism  and,  consequently  of  the  production  of  rancidity.  Vegetable 
margarine  can,  therefore,  be  prevented  from  going  rancid  by  adding  anti- 
septics that  will  dissolve  in  the  drops  of  water  contained  in  the  margarine, 
the  quantity  used  depending  on  the  total  water  content.  That  of  the  com- 
mercial product,  often  as  much  as  14  %,  would  require  from  2.5-3  %  0I 
sea  salt,  but  this  quantity  is  too  much  for  human  food.  So  only  2  %  of 
salt  can  be  used,  together  with  2  per  1000  of  sodium  benzoate  or  0.75  per  1000 
of  benzoic  acid.  The  margarine  can  be  kept  at  least  5  weeks  by  adding  2  ", 
of  sea  salt  -f-  4  per  1000  of  borax  +  2  per  1000  of  boric  acid. 

645  -  Cholesterol  in  Milk.  —  Denis,  W.  and  Minot,  A.  S.,  in  the  Journal  of  Biological  Chem- 
istry, Vol.  XXXVI,  No.  1,  pp.  59-61 +2  Tables.  Baltimore,  October,  191 8. 

Numerous  determinations  of  the  cholesterol  in  healthy  and  diseased 
human  and  animal  blood  have  been  made  but  the  investigations  have  not  yet 
been  extended  to  other  organic  liquids  or  the  products  of  secretion,  especi- 
ally milk.  The  authors,  therefore  determined  the  cholesterol  content  of 
several  samples  of  fresh  milk  by  Bloor's  colorimetric  method,  determining 
at  the  same  time  the  fat  content  by  the  Babcock  method.  The  results  show 
that  variations  in  the  cholesterol  content  of  cow's  milk  are  in  proportion 
to  those  of  its  fat  content.  The  cholesterol  content  of  the  samples  analysed 
varied  from  10.5  mgm.  to  I7.(>  mgm.  per  100  cc. 

The  effect  of  the  cholesterol  content  of  food  on  that  of  the  blood  has 
often  been  shown.  It,  therefore,  seems  probable  that  the  ingestion  of  choles- 
terol in  the  food  must  increase  the  cholesterol  content  of  milk.  This  hypo- 
thesis also  seems  to  be  confirmed  by  the  fact  that  the  determination  of  the 
cholesterol  content  of  several  samples  of  human  milk  showed  that,  as  a 
rule,  this  content  is  higher  in  such  milk  (up  to  38  mgm  per  too  CC.)  than  in 
cow's  milk.  This  is  probably  due  to  the  higher  cholesterol  content  of  the 
diet  of  nursing  mothers. 
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646  -  The  Slaughtering  Yield  of  Cattle,  Goats  and  Sheep  in  Italian  Somaliland.  — 

Croveri,  P.,  in  the  Rivista  del  Freddo,  Year  V,  No.  3,  pp.  92-97+4  Figs.  Rome,  March,  1 91 9. 

Experiments  with  catteE.  —  These  were  made  with  16  animals 
bought  in  the  Merca  and  Audegle  markets  and  coming  from  different  parts- 
of  the  colony.  They  were  slaughtered  during  the  dry  season  (December 
15-March  15).  Many  animals  in  Somaliland  belong  to  the  Giddu  breed. 
The  animals  were  in  mediocre  condition,  which  may  be  taken  as  normal 
for  the  dry  season.     The  following  data  were  obtained:  — 

Average  yield  on  slaughtering  ( 1 6  beasts)  in  %  of  the 

live  weight      54-64 

Yield  of  cattle  of  the  Giddu  breed  and   its   crosses  53.29 

»       »         »         »         Gherra  breed 56.20 

»       »         »         »         Boran  breed      56.58 

»       »         »      under  3  %  years 53-28 

»      »        »      over  3   l/2  years 55-54  ■  • 

»       »  bulls  and  bull-calves       50.91 

»       »  bullocks 56.20 

»       »  cows 56.77 

The  slaughtering  yield  is  thus  fairly  high.  The  live  weight,  after  fast- 
ing 12  hours,  varies  between  145-360  kg.  (319-770  lb.).  The  only  by-pro- 
duct utilised  at  present  in  the  colony  is  the  skin,  though  the  fat  is  sometimes 
made  use  of.  The  author  has  been  able  to  dry  the  blood  perfectly  in  the 
sun,  without  any  trace  of  putrefaction,  but  care  must  be  taken  to  break  up 
the  clots. 

The  skin  loses  60  %  of  its  weight  on  drying.  The  weight  of  the  fresh 
skin  (average  of  16  cattle)  varied  between  14  and  27.5  kg.  The  price  of  the 
meat  was  16  centimes  per  kg.  for  animals  bought  directly  from  the  herds  and 
23  centimes  per  kg.  for  animals  bought  from  butchers  in  Merca.  This  price 
includes  the  market  value  of  the  skin  in  Merca,  but  no  account  has  been  tak- 
en of  the  fat  and  other  by-products,  which,  were  the  trade  better  organised, 
might  become  valuable.  Thus  the  organisation  of  a  slaughtering  industry 
with  the  object  of  supplying  the  home  country  with  preserved  or  frozen 
meat  would  probably  pay  well. 

Experiments  with  goats.  —  In  spite  of  the  scarcity  of  pastures  these 
animals  were  in  good  condition,  thus  showing  that  they  are  well  adapted  to 
their  environment.  Animals  slaughtered,  30  ;  average  yield,  49.91  %  ; 
yield  of  entire  males.,  51.33  %  ;  yield  of  females,  49.12  %.  Skin  of  good  quali- 
ty, weighing  about  5  kg.;  excellent  meat,  free  from  the  characteristic  goaty 
smell. 

Experiments  with  sheep.  —  Average  yield  of  13  animals,  41.86  %; 
males,  45.2  %  ;  females,  38.95  %.  Excellent  meat ;  the  accumulation  of 
fat  at  the  base  of  the  tail  is  much  appreciated. 

Camee  meat.  —  The  natives  prefer  camel  meat ;  if  this  meat  began  to 
be  consumed  generally  in  Italy,  Somaliland  could    supply  large  quantities. 


647  -  Sudanese  Wool.  —  See  No.  624  of  this  Review. 
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648  -  Madagascar  Leather.  —  Bulletin  de  VOffice  colonial  (from  UEurope  nouvelle  of  Nov. 
16,  i9i8),Year  XIII,  No.  133,  pp.  29-30.  Paris-Mclun,  January,  1919. 

France  could  obtain  nearly  all  her  requirements  in  leather  from 
her  colonies.  Madagascar  alone  could  furnish  considerable  amounts 
as  is  shown  by  the  appended  Table,  which  shows  the  exportation  of  leather 
from  191 1  to  1915  inclusive  : — 


Years 


Kg 


Number  of  skins 


19H 
1912 

1913 
1914 

1915 


63S8210 

7  346  616 

8  032  698 
5  525  932 
7  863  8S9 


638  000 
735000 
Soo  000 
552000 
736  000 


The  average  of  the  5  years  1911-1915  represents  an  export  of  about 
700  000  skins. 

649  -  On  the  Preservation  Of  Oils.  —  Feuille  d' informations  du  Ministere  de  V Agriculture 
Year  XXIV,  No.  11,  p.  5.  Paris,  March  18,  1919. 

Note  communicated  by  the  "  Service  de  l'oleiculture  ". 

In  1918  experiments  were  carried  out  on  the  treatment  of  the  by- 
products obtained  in  the  manufacture  of  oils,  in  order  to  find  out  the  best 
way  of  treating  the  residuum  of  olives  and  of  preserving  olives  to  be  used 
for  making  oil,  and  the  oils  themselves  subjected  to  the  influence  of  the  at- 
mosphere and  light.     The  conclusions  arrived  at  are  given  below  : — 

1)  The  best  recipients  for  preserving  oils  are  those  that  best  isolate 
them  from  atmospheric  agencies  and  sudden  changes  of  temperature  ; 
the  products  keep  perfectly  in  stoneware  jars  that  are  kept  quite  full. 

2)  When  the  products  are  being  removed,  when  they  are  liable  to  be 
acted  on  by  the  air,  there  is  always  an  appreciable  increase  of  acidity;  this 
increase  in  acidity  is  all  the  greater  the  more  the  volume  of  liquid  and  the 
surface  in  contact  with  the  air  are  greater. 

3)  Metal  recipients  (tin-plate)  are  not  advisable;  they  can  be  used, 
however,  if  placed  in  a  store  with  a  stable  average  temperature  (i2-i5°C). 

4)  Glass  recipients  are  always  preferable  to  metal  ones,  for  they  iso- 
late the  liquid  better  from  changes  of  temperature. 

5)  In  recipients  made  of  ordinary  glass,  white  ("  frosted  "),  green, 
yellow  and  blue  glass,  placed  in  full  light  during  all  the  experiments,  the  oils 
were  not  affected  by  the  light  in  either  closed  or  open  rooms.  The  increase  in 
acidity  of  the  oils  preserved  in  these  recipients  was  always  greater  than  that 
of  oils  kept  in  stoneware  jars,  about  equal  to  that  of  oils  kept  in  tins  pro- 
tected from  the  air  and  lower  than  the  acidity  of  the  drainage  of  tins. 

Certain  practical  rules  for  the  preservation  of  oils  can  be  deduced  from 
these  conclusions.  But  the  most  curious  observation  was  that,  in  bottles 
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coloured  red  or  pink,  the  acidity  of  the  o'ls  had  a  marked  tendency  to 
decrease.  This  interesting  observation  will  be  verified  experimentally 
by  M.  Bonnet,  Director  of  the  "  Service  de  l'oleiculture  ",  at  Marseilles. 

650  -  The  Preservation  Of  Tomatoes  in  Tins.  —  Carles,  P.,  in  L' Industrie  frangaisc  de  la 
Conserve,  Year  V,  No.  25,  pp.  391-393.  Paris,  December,  1918. 

The  makers  of  tomato  preserves  have  a  tendency  to  put  their  products 
up  in  tins,  which  enables  them  to  hide  the  paleness  and  lack  of  density 
of  the  fruit  gathered  at  the  end  of  the  season.  The  acidity  of  the  pulp 
has  little  if  any  effect  upon  the  metal  when  the  fruit  is  of  good  quality, 
gathered  when  perfectly  ripe.  This  holds  good  for  the  extracted,  concen- 
trated or  reduced  product.  The  French  laws  require  that  the  product  in 
this  state  should  contain  at  least  15  gm.  of  dry  matter  per  cent.  But,  in 
a  case  like  this,  the  attack  will  take  place  if  a  little  salt  is  added  to  the  pulp 
to  flavour  it;  here  the  vegetable  acidity,  by  its  mass,  displaces  the  mineral 
acidity  (hydrochloric  acid),  which  attacks  the  metal,  forming  tin  chloride, 
a  substance  not  definitely  toxic,  but  of  doubtful  harmlessness,  since  it 
does  not  occur  naturally  in  any  food.  When  the  pulp  is  not  of  first  class 
quality,  or  made  with  late-season  fruit,  the  acidity  is  all  the  greater,  at  any 
rate  more  "  bare  ",  owing  to  the  lack  of  sugar,  pectic  substances  or  other 
"  metal  isolators  "  ;  it  then  has  more  action  on  the  metal.  The  action  is 
considerably  increased  when  sodium  chloride  is  added  ;  then,  in  time,  the 
boxes  bulge  to  such  an  extent  that,  on  opening,  the  contents  spurt  out  and 
much  is  lost. 

It  is  not  a  question  of  putrid  fermentation,  but  possibly,  in  certain 
cases,  of  alcoholic  fermentation  of  the  added  natural  sugar.  The  author 
ascribes  it  particularly  to  the  action  of  the  acidity  on  the  tin.  This  could 
be  proved  by  testing  for  the  tin  salt  in  the  ash  of  the  pulp.  If  there  is  a 
positive  result,  the  tin  is  unsaleable,  as  it  bulges  and  is  contaminated  with  a 
salt  foreign  to  the  fruit.  In  consequence  great  care  should  be  taken  be- 
fore canning  reduced,  concentrated  or  extracted  natural  tomato  pulp  in 
tins.  The  same  applies  to  canning  the  pulp  of  sorrel,  spinage  or  other 
acid  vegetables. 

651  -  Preservation  of  Beet  Tops  in  Siloes.  —  Chavastelon,  r.,  in  the  Comptes  rendus  de 

VAcad&mie  d' Agriculture  de  France,  Vol.  V,  No.  7,  pp.  221-223.  Paris,  February  19,    1919 

Samples  of  sugar  beet  tops  ensilaged  in  October-November  in  a  silo 
of  beaten  earth  covered  with  clay  soil  had  been  obtained  in  the  following 
March  from  the  sugar  refinery  at  Bourdon  (France)  ;  they  were  at  once  shut 
up,  pressing  them  down  tightly  in  glass  jars  provided  with  glass  covers. 

Part  was  analysed  at  once,  the  remainder  being  stored  in  a  cellar 
after  the  covers  were  sealed  on  the  jars  with  tallow,  so  that  the  changes 
could  be  followed. 

When  the  jars  were  opened  in  May  in  the  following  year,  i.  e.  after  14 
months,  the  product  had  the  same  appearance  and  its  odour  was  rather  plea- 
sant. 
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butter,  and  fish.     The  data  published  are  the  results  of  investigations  and 
observations  made  by  specialists  of  the  U.  S.  Department  of  Agriculture. 

The  author  (Professor  in  the  Faculty  of  Science  of  Clermont-Ferrand) 
gives  the  results  of  his  analyses  of  samples  taken  immediately  and  samples 
kept  14  months. 

The  practical  lesson  of  the  experiment  is  that,  if  the  silage  is  well  made, 
it  can  be  kept  in  reserve  if  it  is  not  utilised  the  first  year,  without  any  fear 
of  losing  any  of  its  food  value  for  a  year  or  more :  the  perfection  of  the 
preservation  depends  on  the  care  taken  to  keep  the  silage  from  the  action 
of  the  air,  as  it  should  be  kept  under  anaerobic  conditions. 

For  these  reasons  the  silo  should  be  cemented,  with  smooth  internal 
walls  in  the  shape  of  rectangular  parallelopipeds,  open  in  front  and  above 
(e.  g.,  5  ft.  wide  and  6  ft.  6  in.  high),  the  superior  and  anterior  faces  should 
be  closed  by  slides  fitting  between  the  lateral  walls,  fixed  in  front  when  fill- 
ing and  covered  above,  after  the  silage  has  been  beaten  down  well  by  a  9  in. 
layer  of  beaten  earth  ;  the  more  permeable  the  earth  the  thicker  should 
be  the  layer  used.  The  layer  of  earth  should  be  rounded,  being  kept  in 
shape  by  the  application  of  fresh  earth  if  required  during  the  period  of  pre- 
servation. In  hot  weather  the  earth  should  be  watered  sufficiently  to  pre- 
vent it  from  cracking. 

652  -  Chemistry  of  Sweel  Clover  Silage  in  Comparison  with  Alfalfa  Silage.  —  Swanson 

C.  O.  and  Tague,  E.  Iy,in  the  Journal  of  Agricultural  Research,  Vol.  XV,  No.  2,  pp.  1 13-132 

+  5  Figures.  Washington,  October  14,  191 8. 

After  the  alfalfa  and  sweet  clover  for  the  experiment  had  been  cut  they 
were  left  to  wilt  in  the  sun  for  2  hours,  then  chopped  up,  and  packed  tightly 
into  quart  milk  bottles  which  were  then  hermetically  sealed.  The  alfalfa 
was  bottled  alone,  the  clover  both  alone  and  with  10  times  its  amount  of 
ground  maize.  The  material  in  each  bottle  was  weighed  (about  700  gm.). 
During  the  first  week  three  bottles  of  each  fodder  (alfalfa,  clover,  clover 
and  maize)  were  opened  each  day,  during  the  second  week  every  other  day, 
each  week  during  the  next  four  weeks,  and  then  each  month  for  as  long 
as  was  necessary.  The  silage  was  of  the  best  quality,  and  when  open  it 
was  weighed  and  the  colour  and  quality  judged.  The  moisture  content  of 
the  fodder  in  each  bottle  was  determined  by  100  gm.  samples.  The  aqueous 
extract  was  made  with  100  gm.  samples,  using  43  cc.  of  carbon  dioxide 
free  water,  shaking  by  machine  for  2  hours,  and  filtration  through  a  linen 
cloth.  The  titrate  was  centrifugalised  for  5  minutes,  and  completely  freed 
from  the  super-natant  dark  liquid  by  passing  through  a  folded  filter. 
In  this  filtrate  were  determined  :  1)  The  acidity  by  titration  with  phenol- 
phthalein  ;  2)  the  acidity  by  the  hydrogen  electrode  ;  3)  the  amino-nitrogen 
by  titration  in  the  presence  of  formaldehyde  with  thymolphthalein  as  indi- 
cator ;  4)  the  amino-nitrogen  by  titration  in  the  presence  of  formaldehyde 
to  a  certain  hydrogen-ion  concentration  determined  by  the  hydrogen  elec- 
trode ;  5)  the  total  nitrogen  ;  6)  the  total  nitrogen  in  the  water  extract  not 
precipitated  by  phosphotungstic  acid. 

The  alcoholic  extract  was  prepared  with  another  100  gm.  sample  of 
silage  by  the  addition  of  250  cc.  of  95  %  alcohol.     After  some  time  enough 
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carbon  dioxide-free  water  was  added  to  bring  the  volume  up  to  500  cc. 
The  subsequent  treatment  was  the  same  as  that  for  the  aqueous  extract. 
The  results,  summarised  in  tables  and  figures,  were  as  follows  : — 

The  loss  of  weight  of  the  silage  after  98  days  was  about  I  %.  fosses 
caused  by  fermentation  in  an  hermetically  sealed  silo  are,  therefore,  in- 
significant. 

The  acidity  of  the  alcoholic  extract  of  the  three  kinds  of  silage  was 
higher  than  that  of  the  water  extract  when  titration  was  made  to  the  point 
of  colour  change  for  phenolphthalein.  With  the  electrometric  method  and 
titration  to  a  hydrogen-ion  concentration  of  PH  =  8.3  (point  of  colour  change 
for  phenolphthalein),  the  difference  between  the  results  obtained  with  the 
aqueous  extract  and  the  alcoholic  extract  was  insignificant.  The  higher 
values  obtained  by  the  colorimetric  method  for  the  alcoholic  extract  were 
probably  due  to  the  strongly  coloured  matter  extracted  by  the  alcohol, 
thus  hiding  the  end  point. 

Most  of  the  acidity  developed  during  the  first  14  days. 

The  addition  of  maize  meal  to  sweet  clover  increased  the  acidity  of 
the  silage. 

The  amino- nitrogen  content  was  practically  the  same  in  the  aqueous 
and  alcoholic  extracts.  The  amino-nitrogen  content  of  alfalfa  silage  was 
much  higher  than  that  of  clover  silage  without  maize  flour.  The  addition  of 
maize  flour  to  clover  does  not  influence  the  amount  of  amino-nitrogen  de- 
veloped. 

The  amide- nitrogen  content  determined  by  StutzEr's  method  was  a  lit- 
tle higher  than  the  amino-nitrogen  content  determined  by  the  form- 
aldehyde method.  The  amide  nitrogen  present  was  about  one-half  of  the 
total  nitrogen. 

About  2/3  of  the  total  nitrogen  of  the  silage  was  soluble  in  water  and  in 
50  %  alcohol,  the  action  of  the  two  solvents  being  about  equal. 

The  results  seem  to  show  that  it  is  more  easy  to  make  silage  from  sweet 
clover  alone  than  from  alfalfa  alone. 

653  -  Suitable  Storage  Conditions  for  Certain  Perishable  Food  Products.  —  u.  s  Depart- 
ment of  Agriculture,  Bulletin  No.  729,  10  pp.  +  *  Table.  Washington,  July  24,  1918. 

For  some  years  the  U.  S.  Department  of  Agriculture  has  been  collect- 
ing information  on  the  factors  influencing  the  keeping  of  various  perishable 
agricultural  products  in  storage.  Some  of  this  information  has  already 
been  published  in  various  bulletins  of  the  department,  but  much  has  not 
been  made  available  for  the  use  of  those  managing  big  storage  warehouses. 
Recently  the  Federal  Reserve  Board  asked  the  Department  of  Agriculture 
for  information  on  the  storing  of  the  principal  perishable  commodities  sub- 
ject to  a  preferential  rate  of  re-discount  (best  storage  conditions,  length  of 
storage,  percentage  of  shrinkage  during  storage,  etc.). 

The  information  given  is  summarised  in  a  table,  and  deals  with  apples, 
potatoes,  sweet  potatoes,  onions,  cabbages,  eggs,  frozen  eggs,  poultry, 
The  following  data,  extracted  from  the  table,  deal  exclusively  with  the 
cold  storage  of  perishable  products. 

Apples.  —  Apples  to  be  cold  stored  should  be  suitably  sorted  and  packed, 
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rapidly  stored,  cooled,  and  carefully  inspected.  The  temperature  should 
be  from  310  to  320  F.,  and  the  relative  humidity  from  85  to  90  %.  Duration 
of  storage,  from  3  to  6  months  for  winter  varieties.  Shrinkage  in  storage, 
from  2  to  5  %. 

Potatoes.  —  Potatoes  are  sometimes  cold  stored.  The  temperature 
should  be  from  350  to  40°F.,  and  the  relative  humidity  80  to  85  %.  Dura- 
tion of  storage,  7  months  or  more. 

Onions.  —  When  onions  are  cold  stored  the  temperature  must  be  from 
320  to  36°F.,  and  the  humidity  low.     They  should  be  examined  each  month. 

Eggs.  —  The  temperature  should  be  from  200  to  32°F.,  and  the  humidity 
from  82  to  85  %.  Fresh  clean  eggs  with  unbroken  shells  can  be  stored  for 
9  to  10  months.  The  sale  of  preserved  eggs  begins  at  the  end  of  summer  and 
continues  till  March.     The  maximum  shrinkage  is  5.5  %. 

For  frozen  eggs  the  cold  storage  temperature  must  be  from  o°  to  io°F. 
They  should  be  transported  in  refrigerating  waggons. 

Dressed  poultry.  —  Poultry  to  be  cold  stored  must  be  fresh.  The  best 
temperature  is  from  o°  to  io°F.  The  duration  of  storage  is  12  months,  and 
the  shrinkage  1  to  3  %. 

Butter.  —  The  temperature  must  not  exceed  2°F.  Butter  to  be  held  in 
cold  storage  for  several  months  must  be  made  from  cream  of  limited  acidity, 
pasteurised,  cooked,  and  churned  without  further  ripening.  The  shrink  - 
age  is  in  general  from  0.5  to  1  %.  Storage  should  not  last  more  than  12 
months. 

Fish.  —  Fish  may  be  stored  for  not  more  than  one  year  at  a  tempera- 
ture of  o°  to  io°F,  and  must#be  inspected  each  month.  The  shrinkage 
is  of  no  commercial  importance. 

654  -  The  Frozen  Meat  Industry  in  South  America.  —  Middlebwok,  in  El  Campo,  year 
III,  No.  25,  pp.  5-7.  Buenos  Ayres,  November  1918. 

According  to  semi-official  estimates  there  were  27  050  000  cattle  and 
44  850  000  sheep  in  the  Argentine  in  1918,  but  the  author  thinks  these 
figures  are  far  short  of  the  truth.  The  great  development  of  stock  rearing 
in  the  Argentine  is  due  to  the  cultivation  of  lucerne.  In  1895,  this  fodder 
plant  was  grown  on  713  000  hectares  only  ;  in  1919,  4  706  000  hectares  ; 
in  1918,  9  million  hectares,  which  is  probably  a  world  record.  While  in 
1913  the  value  of  all  the  products  of  stock  rearing,  or  200  million  gold 
pesos,  represented  less  than  40  %  of  the  total  exports,  in  191 7  it  had 
reached  376  million  gold  pesos,  or  68  %  of  the  total  exports. 

The  exportation  of  meat  from  the  Argentine  was  almost  constant  from 
1911  to  1915  ;  in  1916,  it  increased  by  32%  over  the  figures  of  the  previous 
year  ;  in  1917,  it  reached  559  216  metric  tons. 

In  1914, 13  000  metric  tons  of  cold  storage  meat  were  exported  from  the 
Argentine,  while  over  100  000  metric  tons  in  1917  and  about  150000  me- 
tric tons  in  1918  were  exported.  In  Hurope  the  consumption,  from  46  000 
metric  tons  in  1913,  became  415  000  metric  tons  in  1917,  in  which  year  the 
world's  production  was  965.000  metric  tons,  divided  as  follows:  —  South 
America,  540  000  m.  tons  ;  Australia,  119  000  m.  tons;  New  Zealand,  117  000 
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m.  tons  ;  Canada,  55  000  m.  tons  ;  South  Africa,  22  000  m.  tons ;  United 
States  and  other  countries,  112  000  m.  tons. 

The  first  Argentine  frozen  meat  works  was  founded  at  Campana,  on  the 
rio  Parana,  by  the  River  Plate  Fresh.Meat  Co.  At  present  (1918)  the  follow- 
ing firms  have  frozen  meat  works  for  cattle  :  —  La  Negra,  Wilson,  Iya  Blanca 
at  Avellaneda  ;  Armour,  Swift,  at  la  Plata  ;  Las  Palmas,  at  Campana  and 
Las  Palmas  ;  Anglo,  Smithfields,  at  Zarate ;  Cuatreros,  at  Bahia  Blanca. 
Of  works  dealing  with  sheep  there  are  those  of  the  Swift  Co.  at  San  Julian 
and  Rio  Gallegos  and  those  (on  the  coasts  of  Patagonia,  Argentina  and  Chili), 
of  San  Gregorio,  Rio  Seco,  Ultima  Esperanza  and  Rio  Grande.  The  Armour 
Co.  has  just  finished  one  at  Santa  Cruz.  At  Montevideo  there  are  three 
important  works  belonging  to  the  firms  of  Swift,  Uruguaya  and  Artigas.  The 
frozen  meat  establishments  in  Argentina  slaughter  15  000  cattle  and  25  000 
sheep  a  day  and  employ  over  30  000  workmen. 

One  of  the  greatest  efforts  accomplished  by  the  frozen  meat  industry  in 
Argentina  under  the  abnormal  conditions  of  the  war  was  to  have  frozen 
all  the  meat  (e.  e.,  brought  it  to  a  temperature  below  c°C,  which  requires 
5  to  6  days)  instead  of  chilling  it  (i.  e.,  brought  to  a  temperature  slightly 
above  o°  C,  which  requires  46  hours)  as  was  usual  before  the  war.  In  1918 
practically  no  chilled  meat  was  exported  from  the  Argentine,  while,  before 
the  war,  some  3  million  quarters  were  exported  yearly.  Frozen  meat  works 
are  often  able  to  increase  their  production  without  any  corresponding 
increase  in  space  or  machinery. 

The  North- American  companies  have  founded  large  works  in  Brazil, 
Uruguay  and  Paraguay  ;  in  Uruguay,  141  000  head  were  slaughtered  in 
1 91 3,  against  528000  in  1917  (perhaps  half  the  production).  In  the  first 
7  months  of  1915,  Brazil  only  exported  6  metric  tons  of  preserved  meat ; 
during  the  same  period  of  191 8,  about  10  000  metric  tons  were  exported, 
while  the  quantity  of  frozen  meat  shipped,  which  had  been  nil  in  the  first 
seven  months  of  1914,  was  over  40  000  metric  tons  for  the  same  period  in 
1918.  In  Paraguay  there  are  3  large  works  that  preserve  meat ;  in  1916 
there  was  not  one. 

.There  is  a  very  promising  market  in  the  United  States  for  the  sale 
of  Argentine  frozen  meat,  in  spite  of  efforts  made  by  the  former  country 
to  increase  its  livestock  population.  In  fact  before  the  war,  its  livestock 
was  decreasing  but,  owing  to  the  great  efforts  made  to  increase  stock  rearing, 
the  number  had  reached  66  830  000  head  on  January  1,  1918,  an  increase  of 
about  5-  %  over  the  number  for  1917  and  over  18  %  more  than  that  for  1913, 
when  the  minimum  number  of  56  527  000  head  had  been  recorded.  While 
the  United  States  had  exported  a  negligible  quantity  of  meat  to  Europe  in 
1913,  in  1917,  over  100  000  tons  were  exported.  But  this  increase  was  ob- 
tained by  curtailing  home  consumption,  for  the  United  States  cannot  be 
considered,  under  normal  conditions,  as  an  exporter  of  frozen  meat,  but 
rather  as  an  importer.  In  fact,  in  1914,  the  United  States  imported  53  000 
metric  tons  from  the  Argentine  and  17  700  m.  tons  from  Australia. 
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DISEASES  NOT  DUE  TO  PARASITES  OR  OF  UNKNOWN 

ORIGIN. 

655  -  "  Matizado"  a  Disease  of  Sugar  Cane  Observed  in  the  Island  of  Porto  Rico.  — 

Stevenson,  J.  A.,  in  the  Revista  de  Agricultural  de  Puerto  Rico,  Vol.  I,  Nos.  1-2,  pp.  18-25  + 
1  Fig.  San  Juan,  Porto  Rico,  April-May,  191 8. 

The  disease  of  sugar  cane  called  "  matizado  "  has  been  long  known  in 
Porto-Rico,  but  it  has  only  been  studied  specially  for  the  last  two  years  or  so. 

The  first  researches  showed  that  it  is  a  serious  infection  that  extends 
from  the  zone  including  the  region  of  Arecibo  and  Utuado  up  to  the  planta- 
tions of  Aguadilla.  Since  then  the  disease  has  spread  rapidly,  as  it  now  oc- 
curs from  Rio  Piedras  to  Aguadilla  on  the  northern  coast  of  the  island,  and 
from  Ponce  to  Cabo  Rojo  on  the  southern  coast. 

The  plantations  on  the  extreme  west  of  the  island  like  those  in  the  neigh- 
bourhood of  Utuado,  Ajuntas  and  other  localities  in  the  centre,  are  very 
severely  attacked  by  the  disease.  The  greatest  damage  was  observed  in 
the  plantations  of  Camuy,  Quebradillas  and  Isabela. 

Considerable  losses  have  been  recorded.  The  diseased  plants  stop 
growing  ;  the  first  shoot  does  not  grow  to  the  right  shape  and  the  second 
and  third  cannot  be  utilised.     The  trade  will  not  buy  diseased  canes. 

The  disease  can  be  easily  recognised  when  it  appears  on  the  leaves  in 
its  typical  form.  A  kind  of  mosaic  produced  by  yellowish  white  irregular 
blotches  with  fimbriate  edges  appears  on  the  plant  organs.  The  bottom 
of  the  attacked  part  usually  remains  greenish  and  may  become  yellow, as  the 
disease  progresses.  The  blotches  may  be  scanty  and  spread  over  the  sur- 
face, or  they  may  be  so  numerous  as  to  cover  a  large  part  of  the  blade. 
At  the  onset  of  the  attack,  whether  on  the  stem  or  on  the  very  young  leaves, 
the  bottom  of  the  invaded  area  is  of  a  yellowish  or  yellowish  green  co- 
lour, interrupted  with  spots  of  an  apparently  normal  green  colour.  Besides 
the  fact  that  the  leaves  are  blotched,  diseased  plants  tend  to  become 
withered  or  dwarfed.  In  the  case  of  an  advanced  attack,  scabby,  slightly 
hollow,  longitudinal  blotches,  of  a  dark  colour  that  finally  turns  grey,  ap- 
pear on  the  stem.  These  blotches  may  become  so  numerous  as  completely 
to  cover  the  stem,  which  then  shrinks  and  dries  up. 

At  first  the  white  or  "  Otahiti  "  cane  was  found  to  be  specially  liable 
to  the  disease  and  it  can  now  no  longer  be  grown.  The  striated  cane,  at 
first  sufficiently  resistant,  is  now  seriously  attacked  in  many  places.  The 
wine-coloured  cane  known  as  "  Cavengerie  "  is  apparently  losing  its  immu- 
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nity.  Many  varieties,  especially  foreign  ones,  have  been  tried  in  infected 
soil,  and  although  not  one  of  them  has  proved  to  be  free  from  the  disease, 
their  different  degree  of  susceptibility  appears  to  allow  some  hope  for  the 
future. 

"  Matizado  "  is  now  considered  as  an  infectious  disease  caused  by  a  dis- 
turbance or  change  in  the  sap.  It  has  been  proved  that  the  disease  is  trans- 
mitted by  cuttings  from  infected  canes  ;  but  there  are  also  other  means  of 
transmission. 

In  order  to  combat  the  disease  : —  1)  use  cuttings  from  healthy  plants 
only  ;  2)  remove  and  destroy  infected  canes  or,  at  any  rate,  cut  them,  if 
it  is  not  possible  to  remove  them  completely  ;  3)  when  the  infected  canes  are 
too  numerous  in  a  plantation  and  when  their  destruction  would  not  benefit 
the  plantation  economically,  it  is  best  to  plough  them  up  and  grow  another 
kind  of  crop  ;  4)  introduce  and  test  resistant  varieties  of  cane  ;  5)  improve 
existing  methods  of  cultivation. 


DISEASES  DUE  TO  FUNGI,  BACTERIA  AND  OTHER 

LOWER  PLANTS. 

656  -  Myxomycetes,  Bacteria  and  Fungi  of  Porto  Rico.  —  Stevenson,  j.  a.,  in  The  Jour- 
nal of  the  Department  of  Agriculture,  of  Porto  Rico,  Vol.  II,  No.  3,  pp.  125-264,  San  Juan, 
P.  R.,  July,  1918. 

Reports  on  the  myxomycetes,  bacteria,  and  fungi  of  Porto  Rico  are 
scattered  in  numerous  publications,  most  of  which  are  edited  outside  the 
island  and  are,  therefore,  not  easily  or  quickly  accessible  by  those  studying 
these  micro-organisms  on  the  spot.  For  this  reason  it  was  opportune  to 
unite  in  one  paper,  like  that  under  review,  a  list  of  all  the  myxomycetes, 
bacteria,  and  fungi  reported  for  Porto  Rico,  their  host,  the  locality  in  which 
they  were  found,  the  names  of  those  who  found  them,  and  a  bibliography 
on  the  subject. 

The  species  enumerated  do  not  form  a  complete  list  of  the  island  flora 
in  myxomycetes,  bacteria,  and  fungi  properly  speaking.  The  list  given 
must  rather  be  considered  as  the  starting  point  for  a  more  thorough  study  by 
local  collectors  who  may  add  to  it  the  species  found  by  them.  The  number 
of  species  given  might  easily  be  doubled.  The  author  has  not  had  the  ne- 
cessary time  or  means  to  undertake  a  critical  study  of  the  species  enumerated. 

The  list  includes  1035  species  divided  into  312  genera.  To  make  the 
reader's  task  easier  this  list  is  followed  by  two  supplementary  indices, 
one  of  the  host  plants,the  other  of  the  families  and  genera  mentioned  in  the 
work.  The  bibliography  includes  103  English  publications,  1  German, 
and  1  Spanish. 


657  -  Resistance  of  Various  Wheats  to  Rust  and  Lodging,  in  Tuscany,  Italy. 

No.  581  of  this  Review. 


See 


658  -  Patents  for  the  Prevention  and  Control  of  Diseases  and  Pests  of  Plant.  —  See 

No.  639  of  this  Review. 
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659  -  A  Third  Biologic  Form  of  Puccinia  graminis  on  Wheat.  —  Eevine,  m.N.  and 
Stakman,  E.  C,  in  the  Journal  of  Agricultural  Research,  Vol.  XIII, No.  12,  pp.  651-654. 
Washington,  D.  C,  June  17,  191 8. 

Up  to  the  present  two  biologic  forms  of  Puccinia  graminis  Pers.  have 
been  reported  —  P.  graminis  f.  Tritici  Erikss.  and  Henn.  and  P.  graminis 
f.  Tritici-compacti  Stack,  and  Piem. 

On  October  18, 1917,  P.  graminis  was  found  on  a  clump  of  wild  wheat 
at  Stillwater,  Oklahoma.  Repeated  cultural  experiments  made  by  the 
Agricultural  Station  of  Minnesota  University  and  the  U.  S.  Department 
of  Agriculture,  Bureau  of  Plant  Industry,  showed  the  rust  to  be  a  form 
distinct  from  the  two  biologic  ones  mentioned.  Experiments  on  this  third 
unidentified  biologic  form  are  in  progress. 

660  -  Yellow-Leafblotch  of  Alfalfa  Caused  by  the  Fungus  Pyrenopeziza  medica- 

ginis.  —  Jones,  F.  R.,  in  the  Journal  of  Agricultural  Research,  Vol.  XIII,  No.   6 
PP.  307-329  -f-  6  Figs.  -f-  3  Plates.  Washington,  May  6,  1918. 

Under  the  name  of  Yellow-leaf  blotch  of  alfalfa  the  author  describes 
a  serious  fungoid  disease  of  wheat,  observed  in  America  between  1915  and 
1917  only.  It  has  been  known  for  a  long  time  in  Europe,  where  it  is  not  regard- 
ed as  serious.  In,  the  United  States  it  has  so  far  been  observed  in  Vermont, 
New  Jersey,  Virginia,  New  York,  Ohio,  Kentucky,  Tennessee,  Wisconsin, 
Minnesota,  Iowa,  Kansas,  South  Dakota,  California,  Idaho,  Oregon,  and 
Washington.  There  seems  no  doubt  that  it  occurs  in  all  the  large  alfalfa- 
growing  districts  of  the  United  States. 

The  disease  may  usually  be  distinguished  by  the  appearance  of  a  long 
yellow  blotch  on  the  leaf.  Later  sniall  orange-coloured  points  (pyenidia) 
appear  on  the  upper  surface  of  the  leaf.  These  points  soon  turn  deep  brown, 
and  even  almost  black.  The  affected  part  of  the  leaf  dies  and,  on  the  under 
surface,  rarely  on  the  upper  one,  appear  small  black  dots  (apothecia),  dif- 
ferent from  the  first  ones.  The  disease  also  attacks  the  stems,  but  less 
badly  than  the  leaves. 

The  disease  injures  the  plant  directly  by  slowly  killing  the  affected 
leaves,  or  indirectly  by  favouring  the  access  and  development  of  other 
organisms  in  the  weakened  leaves. 

The  causal  organism,  Pyrenopeziza  medicagiuis  Fuckel,  is  a  disco- 
mycete  which,  as  has  already  beeen  said,  produces  first  a  conidial  stage 
{Sporoncma  phacidioides  Desmazieres)  on  the  living  leaves,  and  later, 
ascigerous  stages  {Pyr.  Medicagensis)  on  the  part  already  killed  by  the 
fungus..  The  fungus  has  been  grown  in  cultures  and  both  stages  of  the 
parasite  produced. 

Infection  seems  to  occur  only  through  ascospores  which,  upon  germi- 
nating, penetrate  the  epidermal  cells  of  the  leaf.  The  fungus  hibernates 
on  dead  leaves,  infected  the  previous  autumn. 

Cutting  diseased  alfalfa  before  the  ascigerous  stage  has  developed  on 
infected  leaves  appears  to  hold  the  disease  in  cheek. 

661  -  Diseases  and  Pests  of  Hevea  in  Belgian  Congo.  -  See  No.  600  of  this   R«w'w, 
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662  -  Cryptogamic  Diseases  of  the  Beet  Favoured  by  an  Excess  of  Sodium  Nitrate, 

in  France.  —  See  No.  574  of  this  Review. 

663  -  A  Leafblight  of  Kalmia  lati folia,  in  Columbia,  U.  S.  A.  —  Enlows,  e.  m.  a., 

in  the    Journal  of  Agricultural  Research,  Vol.  XIII,  No.  I,  pp.  199-212  +  2  Pigs.  +  4 
Plates.  Washington,  April  15, 1918). 

During  the  summer  of  1914  a  bed  of  Kalmia  latifolia  L-  (mountain 
laurel)  in  the  grounds  of  the  U.  S.  Department  of  Agriculture  was  attacked 
by  a  disease  characterised  by  the  appearance  of  small,  irregular,  dark  brown 
spots  on  large  areas  on  the  blade  or  the  whole  leaf.  In  its  early  stages  the 
disease  frequently  occurs  at  or  near  the  tip  of  the  leaf,  or  near  its  edge. 
Gradually  the  diseases  passes  down  the  petioles  to  the  branches,  and  may 
eventually  kill  the  whole  plant.  The  author  also  found  the  disease  in  Rock 
Creek  Park  and  on  the  hills  round  Anacostia,  D.  C. 

Sections  of  infected  leaves  showed  the  presence  of  a  very  delicate  myce- 
lium in  the  tissues.  Cultures  were  made  and  a  fungus  isolated  which  was 
found  experimentally  to  be  the  cause  of  the  disease.  The  author  considers 
this  fungus  to  be  a  species  new  to  science,  and  describes  it  under  the  name 
of  Phomopsis  Kahniae. 

664  -  Diseases  and  Pests  of  Pinus  Pinea  in  Italy.  —  See  No.  609  of  this  Revieiv. 

665  -  Keithia  thujina  a  Discomycetes  Injurious  to  Thuya  gigantea  in  Ire- 
land.—  Fethybrid.  e,  G.  H.,  rathe  Quarterly  Journal  of  Forestry,  Vol.  XIII,  No.  2, 
PP-  93"97-  London,  April,  191 9. 

In  July  1918,  the  author  visited  a  tree  nursery  in  Banureagh,  Queen's 
County,  where  a  serious  loss  of  young  larch  trees  and  Thuya  gigantea  Nutt. 
had  been  reported. 

No  fungus  was  visible  on  the  young  larches,  the  leaves  of  which  turned 
yellow  and  fell  prematurely.     Subsequent    investigations   in    the   labo-  - 
ratory,  however,  showed  the  twigs  and  leaves  of  the  plant  to  be  completely 
covered  by  the  mycelium  of  a  Botrytis  which  had  probably  the  cause  of  their 
fading. 

The  case  of  the  Thuya  plants  which  were  three  years  old  was  quite 
different.  They  were  nearly  all  dead  ;  only  here  and  there  in  the  rows 
was  found  a  specimen  which,  near  the  base,  still  had  green  leaves  and  small 
parts  of  the  twigs.  On  the  leaves  of  the  dead  parts  was  an  abundance  of 
a  kind  of-small,  round,  flat,  brown-black,  more  or  less  gelatineous,  blister. 
A  microscopical  examination  showed  these  to  be  apothecia  of  an  ascomy- 
cete  subsequently  determined  by  E.  M.  Wakefield  as  Keithia  thujina 
Durand,  a  discomycete  discovered  in  1908  on  leaves  of  Thuya  occidentalis 
Muller,  in  Wisconsin,  U.  S.  A.  So  far  as  is  known  this  is  the  first  time 
the  fungus  has  been  found  in  Great  Britain,  and  it  has  not  yet  been  noticed 
in  ether  parts  of  Europe. 

It  is  almost  certain  that  hundreds  of  young  Thuya  gigantea  plants  in 
the  Baunreagh  nursery  have  been  killed  by  this  ascomycete.  While  on  a 
visit  to  the  district  the  author  was  unable  to  make  a  systematic  search  for 
the  fungus  on  old  specimens  of  the  tree  in  different    plantations,  but  it 
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was  nevertheless  found  on  a  tree  in  a  plantation  about  ten  years  old.  In 
this  case  the  damage  to  the  host  was  not  very  serious,  but  this  does  not  mean 
that  the  parasite  will  not  become  vety  injurious  in  the  future. 

It  is  not  known  how  the  fungus  came  to  Baunreagh.  Except  for  the 
case  described  its  presence  outside  North  America  has  not  been  reported. 
It  is  possible  that  such  a  fungus  may  have  been  introduced  on  imported 
seed,  especially  if  it  be  found  to  attack  the  scales  of  the  cones. 

Its  spores  might  be  carried  mechanically  on  seed,  or  they,  and  perhaps 
the  apothecia  also,  may  be  carried  on  whole  cones  or  bits  of  cones  mixed 
with  commercial  seed.  If  this  be  so  it  would  be  of  value  if  those  handling 
Thuya  seeds  sent  some  to  be  examined.  If  attacks  as  violent  as  that  at 
Baunreagh  were  to  occur  in  other  nurseries,  all  the  young  dead  or  dying 
plants  should  be  immediately  pulled  up  and  burnt. 

When  choosing  a  position  in  which  to  plant  a  nursery,  consideration 
must  be  given  not  only  to  the  nature  of  the  soil,  its  exposure,  etc.,  but  also 
to  the  health  of  the  trees  in  the  immediate  neighbourhood,  so  as  to  eliminate 
as  far  as  possible  all  probability  of  the  young  trees  in  the  nursery  being 
infected  by  diseased  trees  near  by. 

INJURIOUS  INSECTS  AND  OTHER  BOWER  ANIMALS 

666  -  Vines  Resistant  to  Phylloxera  in  Apulia,  Italy.  —  See  No.  560  of  this  Review. 

667  -  "  Filao"  (Casuarina)  spp.,  Trees  with  Wood  Resistant  to  Insects,  Especially 
Ants,  in  Senegal.  —  See  No.  612  of  this  Review. 

668  -  On  a  Parasitic  Drosophf/a  from  Trinidad.  —  Lamb,  C.  G.,  in  the  Bulletin  of  En- 
tomological Research,  Vol.  IX,  Pt.  2,  pp.  157-162  +  4  Figs.  Loudon,  September,  1918. 

A  description  is  given  of  a  new  species,  Drosophila  paradoxa,  estab- 
lished from  two  males  and  one  female  found  at  St.  Joseph,  Trinidad,  in  De- 
cember 1917  by  Mr.  C.  B.  Williams,  who  said  it  was  parasitic  on  a  Cercopid 
{Clastoptera  sp).  which  was  found  attacking  cacao  trees. 

The  author  examined  a  female  of  the  genus  Drosophila,  also  found  by 
Mr.  Williams  at  Changunda,  P  nama.  in  November,  1917.  This  speci- 
m  n  seeme  1,  from  a  superficial  examinatio  i,  to  resemble  1).  paradoxa 
in  ma  iy  ways,  but  to  differ  from  it  in  certain  characters 

Later  observations  by  Mr.  Williams  showed  the  Panama  Drosophila 
is  probably  not  a  true  parasite  of  Clastoptera  sp.,  but  simply  an  inquiline. 
In  Trinidad  he  collected  about  thirty  spittle-masses  of  the  same  ( 'lasto- 
ptera  about  half  of  which  contained  Drosophila  larvae,  most  of  which  had 
their  heads  buried  in  the  abdomen  of  the  Clastoptera  pupae. 

669  -  Sycophrurus   hesperophanis   n.  gen.  and  n.  sp.,  a   Hymenopterous 
Parasite  of  the  Beetle  Hesperophanes  griseus)  Injurious  to  the  Fig  Tree 

in  France.  —  Picard,  F.  in  the  Bulletin  tic  la  Sociiic  entomologique  de  France,  No.  3, 
pp.  77-80.  Paris,  1919- 

Hesperophanes  griseus,  which  is  the  commonest  Ccrambycid  beetle 
in  fig  wood,  is  parasitised  in  the  larval  state  by  an  ichneumon,  fairly  common 
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at  Montpellier,  which  the  author  describes  as  belonging  to  a  new  genus  and 
species  under  the  name  of  Sycophrurus  hesperophanis.  The  hymenopteron 
hatches  out  at  Montpellier  in  June,  more  rarely  in  May,  from  fig  branches 
attacked  by  H.  griseus. 

The  author  mentions  Iphiaulax  flavator  F.  and  Xylonomus  propinquus 
Tsch.  as  two  other  parasites  of  the  cerambycid  beetle  in  question. 

670  -  Euclemensiii  bassettella  a  Microlepidopteron  Parasitic    on   Kermes 
spp.,  Coccidae  Infesting  Quercus  spp.  in  Missouri  and  Texas,  U.  S.  A.  — 

Hollinger,  A.  H.  and  Parks,  H.  B.  in  Entomological  News,  Vol.  XXX,  No.  4,  pp.  91-100 
+  1  Plate.  Philadelphia,  April,  191 9. 

Euclemensia  bassettella  (Clemens)  has  been  reported  in  Connecticut,  Flo- 
rida, Kansas,  Massachusetts,  and  Texas.  The  authors,  who  found  it  in  large 
numbers  in  Missouri  and  Texas,  believe  it  to  be  common  in  the  western  half 
of  the  United  States  at  least,  and  that  the  species  exists  in  nearly  all  the 
States  to  the  east  of  the  Rocky  Mountains  and  probably  throughout  the 
North  American  Confederation. 

It  was  originally  thought  that  the  larva  of  the  insect  feeds  on  the  galls 
which  develop  on  oak  trees .  It  was  later  found  that,  like  several  other  micro- 
lepidoptera,  E.  bassettella  in  the  larval  state,  is  parasitic  on  the  scale  insect 
(Kermes  spp.)  which  live  on  oaks  and  are  mistaken  for  galls.  The  authors' 
investigations  confirm  this  theory. 

In  April,  1917,  near  Albany,  Gentry  County,  Missouri,  Parks  found  a 
specimen  of  Quercus  imbricaria  Michx.,  badly  infested  with  Kermes  pettiti 
Khrh.  Subsequent  careful  investigations  showed  that  some  of  the  cocci- 
dae contained  larvae  of  a  lepidopteron  identified  by  Busck,  after  it  had 
been  bred  in  the  laboratory  by  Hoeeinger,  as  E.  bassettella.  The  breeding 
was  begun  on  June  9,  and  the  first  adult  insect  emerged  on  the  27th  of 
the  same  month.  By  the  middle  of  July,  23  adults  had  already  emerged. 
On  July  12,  some  of  the  apparently  normal  Kermes  were  opened,  and  in 
them  were  found  three  larvae  and  four  pupae  of  the  lepidopteron.  The 
adults  of  these  were  observed  at  liberty  during  July,  1917,  and  were  found 
by  Dr.  Haseman  visiting  onion  flowers.  An  adult  was  taken  by  Hoeeinger 
in  his  own  kitchen  garden  on  August  15. 

In  January,  1918,  the  authors  found  Q.  stellata  Wangenh.,near  Corsicana, 
Navarro  County,  Texas,  badly  infested  with  K.  galliformis  Riley.  The 
coccidae  were  seriously  attacked  by  larvae  of  E.  bassettella.  Adult  micro- 
lepidoptera  emerged  in  the  laboratory  from  collected  material  towards  the 
middle  of  July.  E.  bassettella  has  been  observed  as  a  parasite  of  the  coccid 
in  other  localities  in  Texas,  on  Q.  stellata,  Q.  maryiandica  Moench,  G.  vir- 
giniana  Mill.,  Q.  undulata  Torr.,  and  Q.  nigra  L,.  On  August  3,  1918,  a  single 
adult  E.  bassettella  was  found  by  Parks  in  a  field  of  cultivated  onions  in 
Robertson  County. 

The  insect  seems  to  have  a  single  generation  a  year.  So  far  no  parasite 
is  known  to  attack  E.  bassettella  in  any  of  its  stages.  The  insect  has  been 
found  sufficiently  plentiful  to  reduce  appreciably  the  number  of  the  coccid 
on  which  it  preys. 
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Morphological  descriptions  are  given  of  the  larvae,  pupa,  and  adult  of 
E.  bassettella,  together  with  information  on  the  habits  of  the  insect. 

671  -  A  Froghopperon  Sugar-Cane  in  British  Guiana(i).  —Williams;  c.  b., in  the  Bulletin 

of  Entomological  Research,  Vol.  IX,  Pt.  2,  pp.  163-173  +  3  Figs.  London,  Septcruber.igiS. 

All  along  the  coast  of  British  Guiana  and,  as  shown  by  observations 
made  by  the  author  in  1916,  more  especially  along  the  East  Coast,  west  of 
the  Essequibo  River  sugar  cane  is  attacked  by  the  froghopper  (Tomaspis 
flavilatera  Unch).  So  far  the  insect  has  done  no  really  serious  injury  to  this 
crop,  but  growers  look  upon  it  with  suspicion  after  the  experience  with  T. 
saccharina  Dist.,  which  has  become  the  greatest  pest  of  sugar  cane  in  Tri- 
nidad. 

The  author  gives  much  information  on  the  eggs,  pupae,  and  adults  of 
T.  flavilatera  which,  in  addition  to  sugar  cane,  seems  to  feed  on  nearly  all 
the  grasses  in  the  infested  zone.  Pupae  of  the  insect  were  found  on  Cynodon 
Dactylon,  Cynodon  sp.,  Stipa  «p.,  and  Panicium  laxun.  Adults  were  found 
in  rice  plantations  sucking  the  stems  of  rice,  though  they  do  not  appear 
to  do  it  great  injury. 

During  August  and  September,  1916,  the  following  natural  enemies  of 
T.  flavilatera  were  observed  ;  all  were  fairly  common  : 

1)  Egg  parasites  :  —  The  Vermilion  Parasite  [Oligosita  giraulii) 
and  Haplothrips  sp. 

2)  Parasite  op  the  pupa  :  —  The  Syrphid  Fly  (Salpingogaster  nigra) 
already  reported  from  British  Guiana,  in  1914. 

3)  Parasites  of  the  adult  :  —  Very  abundant  dragonflies,  attid 
spiders,  two  species  of  predatory  ants,  the  heteroptera  Heza  peramata  Kirby 
and  Zelus  mimus  Stal.,  the  grasshoppers  Pflugis  mantispa  Bol.,  and  XipJii- 
dium  propinqnum  Redt.,  lizards,  birds  (Tyrannus  melancholicus,  Muscivora 
tyr annus,  Fiuvicola  pica,  Arundinicola  leucocephala,  Crotophaga  ani,  Icterus 
xantharous,  Quisqualus  lugubris,  Volatina  jacarina),  and  the  mongoose. 

Before  the  author's  visit  the  artificial  means  of  control  used  against 
T.  flavilatera  consisted  in  flooding  the  land  and  collecting  the  pupae  by  hand. 
The  author  adopted  the  use  of  sweep-nets  to  catch  the  adults  which  are 
often  found  sitting  on  the  short  grass  in  the  drains.  After  testing  several 
kiids  of  net,  a  special  kind  was  evolved  by  means  of  winch  a  boy  can  catch 
an  average  of  1000  insects  an  hour.  The  boys  were  offered  two  cents  per 
hundred  adults  taken.  During  September,  1916,  on  one  plantation  two 
to  ten  boys  caught  533  540  adults  in  22  days.  During  the  same  peiiod 
540  000  pupae  were  collected  by  hand,  but-  this  required  a  larger  gang  and 
a  higher  price  (four  to  five  cents  per  hundred  pupae). 

Contrary  to  what  is  found  in  Trinidad,  the  sweep-net  has  proved  far 
more  efficacious  than  light  traps  in  British  Guiana. 

Reasons  are  given  why  T.  flavilatera  has  so  far  caused  very  little  damage 
in  British  Guiana  in  comparison  with  that  done  by  T.  saccharina  in  Trini 
dad.     Firstly  the  climatic  and  cultural  conditions  in  British    Guiana    are 


(1)  Sec  R.  June  1914,  No.  589  and  April,  1917,  No.  395.  {Ed.) 
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favourable  to  the  continual,  regular  existence,  not  only  of  the  froghopper, 
but  also  of  its  natural  enemies  throughout  the  year.  Moreover,  planters  are 
aware  of  the  danger  of  attacks  of  the  large  moth  borer  (Castnia  licus)  on 
sugar  cane  and  always  have  an  organized  insect  gang  at  work.  As  the  dam  - 
age  done  by  froghoppers  in  Trinidad  is  well  known,  the  slightest  trace 
of  them  in  a  plantation  is  immediately  reported  and  very  energetic  measures 
taken  to  exterminate  them.  One  of  the  most  efficacious  methods  adopted 
against  these  insects  in  British  Guiana  is  flooding,  which  is  quite  impossible 
in  Trinidad.  The  mongoose,  considered  as  indirectly  responsible  for  the 
abundance  of  froghoppers  in  Trinidad  because  it  destroys  its  natural  ene- 
mies (birds  and  reptiles) ,  is  comparatively  rare  in  British  Guiana.  Although 
on  some  plantations,  a  large  proportion  of  the  canes  are  burnt  before  cutting, 
yet,  on  account  of  the  scaicity  of  labour,  cutting  is  not  limited  to  one  season, 
as  in  Trinidad,  and  some  canes  are  always  standing  and  serve  as  shelter. 
Moreover,  when  burning  is  practised  it  is  done  at  night,  when  the  soil  is 
moist  with  dew,  or  on  damp  days,  so  that  some  of  the  trash  on  the  ground 
and  grass  in  the  drains  alwaj^s  remain,  and  the  eggs  and  their  parasites 
survive.  In  comparison  with  Trinidad  there  is,  in  British  Guiana,  very  little 
waste  land  to  serve  as  a  source  of  infestation. 

The  list  of  natural  enemies  of  the  froghopper  in  British  Guiana  is  practic- 
ally the  same  as  that  for  Trinidad,  and  with  the  exception  of  the  green 
muscardine  fungus  (Metarrhiziitm  Anisopliae)  which  might  be  introduced. 
Any  new  parasite  found  in  Trinidad  should  also  be  useful  in  British  Guiana. 

672  -  Lymidus  yaniicolor  n.  sp.,  A  Coleopteron  Injurious  to  Cacao  Trees,  in 

the    Island   Of  Sao    Thome.  —  Berlioz,    J.,  in  the    Bulletin  de  la  Societe    entomo- 
logique  de  France,  No.  4,  pp.  88-89.  Paris,   191 9. 

A  description  is  given  of  a  new  species,  Lymidus  variicolor  (fam.  Chry- 
somelidae)  found  by  A.  F.  de  Seabra,  in  the  island  of  Sao  Thome,  where  this 
insect  seems  to  live  on  leaves  of  Theobroma  Cacao. 

673  -  Insects  Injurious  to  the  Olive  Trees,  in  Apulia,  Italy.  —See  No.  598  of  this 

Review. 

674  -  The  Passion  Vine  Longicorn  Beette,  in  New  South  Wales,  Australia.  — 

P'roggatt,  W.  W.,  in  The  Agricultural  Gazette  of  New  South  Wales,  Vol.  XXX,  Pt. 
!»  PP-  37-38  +  1   Plate.  Sydney,  January  2,  1919. 

The  passion  vine  longicorn  beetle  (Monohammus  fistiilator  Germar) 
has  recently  been  reported  as  injurious  to  the  passion  vine  (Passiflora) 
in  the  Somersby  district,  near  Gosford,  New  South  Wales.  It  is  probable 
that  the  insects  have  been  present  in  fewer  numbers  in  the  orchards  of  the 
district  for  two  or  three  year;.  The  larvae  bore  galleries  in  the  stems  of 
the  host-plant  and  pupate  there. 

A  description  is  given  of  the  larva,  pupa,  and  adult. 

A  mixture  of  lime  and  sulphur  applied  from  October  to  January  may 
prevent  the  beetles  from  laying  their  eggs  in  the  bark.  As  the  eggs  are  de- 
posited in  the  bark  on  the  main  stems  during  this  period,  it -is  possible  to 
detect  their  presence  by  the  cut  made  by  the  insect  to  deposit  the  eggs,  and 
to  destroy  them. 
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Local  infestation  often  originates  from  a  dead  or  dying  tree,  either  fall- 
en or  cut  and  left  standing,  in  which  the  beetles  deposit  their  eggs.  When 
the  fully  developed  insect  emerges  it  lays  its  eggs  in  the  first  suitable  wild 
or  cultivated  plant.  For  this  reason  dead  timber  is  often  a  serious  danger 
to  an  orchard  or  garden. 

675  -  Cimbex  quadrimaculata,  A  Hymenopteron  Injurious  to  Almond  Trees, 
in  Italy.  —  Sarra,  R.,  in  the  Bollcttino  del  Laboratorio  di  Zoologia  generate  e  agra- 
ria  delta  R.  Scuola  superiore  d'Agricoltura  in  Portici,  Vol.  XII,  pp.  275-286  +  4 
Fig.  Portici,  1917-1918. 

A  description  is  given  of  Cimbex  quadrimaculata  Mull.,  together  with 
biological  notes  on  this  insect,  observed  principally  on  almond  trees  of 
recent  years  at  Santeramo  Colle,  province  of  Bari,  and  Matera,  province  of 
Potenza.  Only  two  larvae  of  this  insect  (iam.Tenthredinidae)  were  found  by 
the  author  on  hawthorn  on  which  the  insect  lives  in  other  parts  of  Italy. 
The  larva  of  C.  quadrimaculata  had  already  been  reported  as  injurious  to 
vines  at  Bari,  but  the  author  never  found  it  on  that  plant.  Nor  does  it  at- 
tack the  vine  in  Sicily.  In  Belgium,  where  it  is  rare,  it  lives  on  hawthorn  and 
plum  trees.  It  is  not  included  among  the  larvae  considered  injurious  to 
the  almond  trees  by  those  concerned  with  the  cultivation  of  this  tree  in 
Italy  and  elsewhere  (1) . 

The  adult  insects  emerge  during  the  last  days  of  March  and  first  ten 
days  of  April.  The  eggs  are  deposited  in  the  leaves  of  almond  trees  towards 
the  middle  of  April.  During  the  first  ten  days  of  May  the  larvae  hatch. 
Each  one  of  these  may  destroy  partly  or  totally,  according  to  its  age,  from 
one  to  three  leaves  a  day.  In  one  day,  therefore,  twenty  full-grown  lar- 
vae may  destroy  60  leaves,  and  in  ten  days,  600.  The  most  serious  damage 
is  done  to  seedlings  in  the  nursery  and  young,  grafted  trees.  The  larva 
undergoes  three  moults.  From  mid-June  till  the  first  ten  days  of  July  it 
weaves  its  cocoon  under  stones  or  in  the  ground.  There  it  remains  till 
the  end  of  February  or  middle  of  March  of  the  following  year,  when  it 
pupates.  The  pupal  stage  lasts  about  a  month.  The  insect  has  one  gene- 
ration a  year. 

The  author  found  that  two  other  hymeuoptera  (fam.  Iclineiunonidae) 
oppose  the  damage  done  by  Cimbex.  These  are  Ophcltcs  glaitcoptcrus,  I,. 
and  Lampronota  melancholica  Grav.,  both  with  only  one  generation  a  year. 
The  larvae  of  C.  quadrimaculata  are  parasitised  by  0.  glaucoptcnis  and  L. 
melancholica  in  the  proportion  of  20  and  25  %  respectively. 

On  young  grafted  almond  trees  and  nursery  plants  Cimbex  larvae  are 
controlled  by  collection  and  destruction,  or,  better  still,  by  spraying  the 
leaves  with  poisonous  substances  in  May.  This  method  is  very  costly  and 
unpractical  on  trees  with  high,  thick  trunks,  and  on  such  trees,  it  is  best 
to  leave  the  larvae  to  the  attacks  of  the  above-mentioned  ichneumonids. 


(1)  Rich,  Iv.,  Die  tierischen  Ftinde,  in  Sorauer,  P.,  Handbuch  dcr  Pflansmkrankheiten, 
Berlin,  I9Z3,  Vol.  Ill,  p.  (>oo,  reports  that,  in  1905,  the  Insect  In  question  did  great 
damage  to  almond  trees  in  Bulgaria.   [Ed.) 
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676  -  Corythucha  parshleyi,  a  Rhynchote   Injurious  to  Jugtans   spp.,  in 

New  Jersey,  U.   S.   A.   —  WEISS,    H.   B.   and    Dickerson,  E.  E.,  in    The    Canadian 
Entomologist,   Vol.   E,   No.    12,  pp.   401-406.  London,  December,    19 18, 

This  species  was  described  in  1918  by  E.  K.  Gibson  from  specimens 
collected  by  the  authors  on  Juglans  nigra  at  Hammonton,  in  the  south  of 
New  Jersey.  By  mistake  Gibson  also  mentioned  Amelanchier  intermedia 
as  a  host  plant  of  Corythucha  parshleyi.  The  authors  found  the  insect  in 
the  same  locality  on  /.  cinerea  and  /.  Sieboldiana;  at  Cedarville  and  Bridge- 
ton  they  again  found  it  on  /.  nigra.  Dr.  Lutz  found  it  at  Ramsey,  New 
Jersey,  and  it  has  been  reported  from  Lake  Waccamaw,  North  Carolina, 
on  Carya  olivacformis,  and  from  Great  i'alls,  Virginia,  on  J.  nigra.  There 
is  no  doubt  that  the  insect  also  exists  in  many  other  localities,  and  has  pro- 
bably been  erroneously  entered  in  collections  as  C.  juglandis  Fitch. 

The  larvae  li  e  in  colonies  on  the  under  surface  of  the  host  plant,  caus- 
ing discolouration  of  the  upper  surface.  In  cases  of  bad  infestation  the 
leaves  turn  yellow,  dry  up  and  fall  in  large  numbers. 

The  authors  describe  some  of  the  biological  observations  of  the  insect 
made  by  them  at  Hammonton,  and  give  a  description  of  the  egg,  the  five 
larval  stages,  and  the  adult. 

677  -  The  Seedling-Gum  Moth    (No/a    metal/6  pa),  Injurious  to  the  Crimson- 
Flower  Gum  and  the  Red  Gum,  in  New  South  Wales,  Australia.  —  Froggatt, 

W.  W.,  in  the   Agricultural  Gazette  of  New  South   Wales,   Vol.    XXX,   Pt.  3,   pp.   203- 
206  --  1    Plate.   Sydney,  March   3,    191 9. 

At  the  beginning  of  1899,  m  a  nursery  at  Botany,  near  Sydney,  the 
author  found  numerous  seedlings  of  crimson-flower  gum  {Eucalyptus  fici- 
folia)  with  leaves  badly  infested  with  larvae  of  the  seedling-gum  mo.th  (Nola 
metallopa  Walker).  In  the  notes  published  in  1900  on  his  observations  on 
this  subject,  the  author  showed  '.his  moth  to  be  comparatively  rare  in  col- 
lections, although  described  for  Australia  many  years  before. 

After  1900  only  a  few  larvae  were  found  now  and  again  damaging 
young  gum  trees.  During  November,  1918,  however,  the  moth  was  report- 
ed as  doing  great  damage  to  red  gum  over  a  large  area  in  ths  Deniliquin 
district.  In  this  district  the  trees  were  stripped  of  most  of  their  leaves, 
the  twigs  and  small  branches  were  mostly  dead,  and  in  many  cases  even 
the  outer  thin  layer  of  green  bark  was  attacked  by  the  insect. 

The  larva,  pupa,  and  adult  of  the  moth  are  described. 

678  -  Chalepus  rubra,  a  Calcopteron  Injurious  to  Oaks,  in  New  Jersey,  U.  S. 

A.  —  Nicolay,  A.   S.   and  Weiss,  H.   B.,  in   The   Canadian   Entomologist,   Vol.  E,  No. 
12,   pp.    398-400         1    Plate.   Eondon,   December,   1918. 

ChaLpus  rubra  Web.,  a  coleopteron  widely  distributed  throughout 
New  Jersey  State,  is  common  there  during  May,  June  and  September  on 
Robinia  and  sometimes  on  Tilia.  It  has  been  frequently  found  by  the  au- 
thors damaging  leaves  of  different  species  of  oak. 

The  larva  of  the  insect  bores  a  gallery,  usually  near  the  edge  of  the  leaf. 
by  eating  the  parenchyma  of  the  part  attacked.     The  galley  is  visible  on 
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both  surfaces  of  the  blade,  but  more  distinct  on  the  upper  surface,  where 
it  appears  as  a  long,  irregular,  white  patch.  During  the  secoud  half  of 
June  the  larvae  may  easily  be  found  in  their  galleries.  The  authors  ne- 
ver found  more  than  one  larva  in  each  gallery.  The  pupal  stage  lasts  about 
two  weeks  (last  week  of  July  and  beginning  of  August.  The  adults  emerge 
during  the  second  week  of  August,  or  even  later. 

A  full  description  of  the  larva  and  pupa  is  given. 

679  -  Phylloxera  stanfordiana  n.  sp.,  a  Rhynchote  Observed  ou  Quercus 
Dougf/asfl,  in  California.  —  Ferris,  G.  in  Entomological  News,  Vol.  XXX,  No.  4, 
pp.   103-105  -f  4  Figs.   Philadelphia,  April,   191 9. 

The  genus  Phylloxera  seems  to  be  very  little  represented  in  the  west 
of  the  United  States.  In  addition  to  Phyll.  vastatrix  Planch,  of  the  vine 
the  only  species  in  California  appear  to  be  the  two  reported  by  Davidson 
—  Phyll.  popularia  Perg.,  on  poplars,  and  Phyll.  salicola  Perg.,  on  wil- 
lows. 

The  author  describes  another  species  of  Phylloxera,  apparently  new  to 
science,  found  on  oak.  It  is  probably  the  first  Phylloxera  found  on  this 
plant  to  the  west  of  the  Missouri.  It  is  Phyll.  stanfordiana  n.  sp.,  and  was 
found  by  the  author  on  Quercus  Douglasii  in  the  grounds  of  Stanford  Uni- 
versity, California,  on  September  10,  1918. 

A  description  is  also  given  of  the  female  of  a  species  of  Phylloxera 
found  chiefly  on  twigs  of  Populus  trichocarpa  and  Salix  sp.  at  San  Francisco 
Creek,  near  Stanford  University,  and  of  P.  candicans  at  Salt  Lake  City, 
Utah.  The  author  identified  it  as  Phyll.  salicola  Perg.  ?  It  is  a  little  doubt- 
ful whether  the  species  in  question  is  really  Phyll.  salicola  Perg.,  although 
it  is  similar  to  this  species  in  many  of  its  characters.  There  is  no  doubt 
that  it  does  not  correspond  to  Phyll.  popularia  Perg. 
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'  GENERAL    INFORMATION. 

680  -  Products  from  Hainan  Island  (China)  and  the  Agricultural  Future  of  that  Coun- 
try.—  Bulletin  ecoiwmique  de  V Indochine,  Year  XXI,  New  series,  No.  133,  p.  1129.  Hanoi- 
Haiphong,  November -December,  191 8. 

The  British  Consul  in  charge  at  Kiungchow  and  Packnoi  states 
that  there  are  at  the  present  moment  at  Hainan  (an  island  in  the  Gulf  of 
Tonkin,  province  of  Kouang-Joung,  China)  about  25  companies  cultivat- 
ing Indiarubber.  The  products  obtained  are  of  the  best  quality,  and 
were  quoted  at  the  end  of  September,  in  the  market  at  Singapore, 
at  no  dollars  the  fiicul.  Although  the  Singapore  dollar  is  at  present 
worth  only  65  %  of  the  Shanghai  dollar,  the  price  reached  was  none  the 
less  most  interesting  (1). 

At  Nodoa  a  single  company  employs  500  workmen  and  has  expended 
150  000  dollars  in  constructing  a  cart  road  for  the  use  of  the  plantation, 
which  contains  about  10  000  rubber  plants. 

A  technical  expert  sent  to  Hainan  by  an  association  of  Chinese  mer- 
chants of  Malacca  stated  that  they  intended  to  cultivate  rubber  in  the  is- 
land. 

Coffee  too  thrives  very  well  at  Hainan  and  the  plantations  are  prosper- 
ing, but  exports  are  not  yet  organised  on  a  large  scale. 

Products  of  Hainan  Island  shown  at  the  last  agricultural  exhibition 
at  Canton  were  numerous.  For  example  :  —  pine-apple  fibre,  cotton, 
tobacco,  rice,  castor-oil,  various  oils  ;  Packoi  particularly  sent  pepper  and 
aniseed  ;  Linchow  was  represented  by  its  rice  and  beans  ;  Chinchow  by 
yellow  silk. 

From  this  account  the  possible  prosperity  of  Hainan,  and  the  utility 
of  its  regular  and  scientific  cultivation  can  be  judged. 

(1)  The  Shanghai  dollar  is  the  « Mexican  dollar »  much  used  in  this  town  (5.18:5  francs  at 
par).  (Ed.) 

[Abstract  No.   68«1 
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681  -  Overwintering  Of  the  House  Fly.  —  Hutchison,  R.  H.,  in  the  Journal  of  Agricul- 
tural Research,  Vol.  XIII,  No.  3,  pp.  149-169  -j-  1  Plate  +  Bibliography  of  18  Publications. 
Washington,  April,  15,  191 8. 

The  study  of  the  wintering  of  the  housefly  was  begun  during  the  autumn 
of  1914  at  the  Arlington  Experimental  Farm  of  the  Bureau  of  Plant  Industry. 
In  191 5  it  was  transferred  to  the  Experiment  Station  of  the  Bureau  of  Am 
mal  Industry  at  Bethseda,  Md.   The  conclusions  drawn  from  the  investiga- 
tions were  as  follows  : 

In  the  latitude  of  Washington  flies  may  hibernate  in  two  ways :  — 
1)  by  uninterrupted  reproduction  in  warm  places  where  food  is  available  and 
where  they  may  lay;  2)  during  the  pupal  or  larval  stages  in  or  under  large 
manure  heaps.  There  is  no  proof  that  flies  continue  to  live  in  the  adult 
stage,  from  November  to  April  in  the  open  air,  in  stables  having  a  roof,  but 
no  walls,  in  attics,  or  in  heated  buildings,  or  even  that  they  are  capable  of 
doing  so.  Temperatures  of  from  -9  to  -io°C  are  rapidly  fatal  to  flies,  and 
everything  goes  to  show  that  a  temperature  below  zero  is  fatal  to  them  if 
sufficiently  prolonged.  In  heated  buildings  they  live  no  longer  than  in 
equal  temperatures  in  summer;  neither  their  development  nor  their  sexual 
activity  is  suspended  or  retarded. 

Flies  continue  to  emerge  from  manure  heaps  up  to  the  first  week  in 
December.  Many  of  these  late  hatched  flies  enter  heated  buildings  on 
warm  days  ;  those  which  do  not  soon  die.  Those  which  enter  heated  build- 
ings are,  as  in  summer,  attracted  by  the  smell  of  food,  and  collect  in  kitchens, 
dining  rooms,  stables,  etc.  If  they  do  not  find  food  to  eat  they  rapidly 
die.  Should  they  find  food  they  may  continue  to  live  throughout  December, 
January,  and  even  February,  unless  they  perish  through  the  attacks  of 
fungi.  As  yet  no  experiment  or  observation  has  shown  that  they  may  live 
throughout  the  winter  till  the  return  of  a  temperature  sufficiently  high  to 
allow  them  to  live  in  the  open  air  and  to  lay.  If  in  the  autumn  flies  enter 
heated  buildings  where  they  can  find  food  and  suitable  places  for  laying 
their  eggs,  as  in  stables  or  restaurants  in  which  refuse  is  left  about,  they 
continue  reproduction  all  through  the  winter.  In  such  case  the  flies  found 
in  March  and  April  are  the  descendants,  not  the  survivors,  of  those  which 
found  shelter  in  these  plaees  the  previous  autumn.  This  method  of  wintering 
is  probably  much  more  common  than  is  thought,  especi ally  in  towns  where 
there  must  be  numerous  centres  of  propagation  which  the  flies  leave  on  the 
warm  days  of  March  and  April,  and  these  flics  produce  the  swarms  which 
begin  to  appear  at  the  end  of  May. 

The  possibility  of  flies  hibernating  in  the  pupal  or  larval  state  has  been 
shown  at  Washington  and  Columbo,  Ohio,  as  well  as  in  the  more  tempe- 
rate districts  of  Texas.  It  is  not  }Tet  possible,  however,  to  say  whether  this 
method  <<r  that  of  continual  reproduction  is  the  more  common.  Judging 
by  the  author's  experiments  with  larvae  and  pupae,  and  by  the  fact  that 
An  s  do  not  appeal  in  large  numbers  till  the  end  of  May  or  the  beginning  of 


(1)  See  also  R.,  1915,  No.  116  ;  R.,  191 6,  No.  137;  •*?•,  191 7.  No.  891.  (Ed.) 
[6HI] 


SOIL   PHYSICS,    CHEMISTRY   AND    MICROBIOLOGY 


639 


June  it  would  seem  that  a  very  small  percentage  of  the  larvae  present  iu 
manure  heaps  in  autumn  live  throughout  the  winter  and  grow  to  adults  in 
spring. 

CROPS  AND  CULTIVATION 

682  -  Variations  in  the  Moisture  Content  of  the  Surface  Foot  of  a  Loess  Soil  as  re- 
lated to  the  Hygroscopic  Coefficient ;  Investigations  in  Nebraska,  U.S.A.—  alway, 

F.  J.,  and  Mc  Dole  G.  R.,  in  the  Journal  of  Agricultural  Research,  Vol.  XIV,  No.  n» 
pp.  453-480  -f  16  Tables  +  5  Figs.  +  Bibliography  of  7  Publications.  Washington,  Septem- 
ber 9,  1918. 

A  study  was  made  of  the  moisture  variations,  in  each  inch  of  the  sur- 
face foot  of  fields  attached  to  the  Nebraska  Agricultural  Station,  situated 
near  the  western  border  of  the  wet  portion  of  the  North  American  prairies. 
The  investigations  were  carried  out  during  seasons  representative  of  the 
driest  and  wettest  conditions  common  to  the  district.  Four  adjacent  plots 
of  loess  silt  loam  were  used ,  one  a  ^lean  summer  fallow,  the  second  maize 
and  the  third  pasture.  The  fourth,  cleared  of  3  to  4  feet  of  surface  soi 
by  levelling,  represented  but  the  sub-soil,  free  from  vegetation.  The  degreel 
of  moisture  is  expressed  by  the  ratio  between  the  water  content  of  the 
soil  and  its  hygroscopic  coefficient. 

Results.- — The  extreme  values  of  this  ratio  were  found  in  the  fallow 
and  pasture  plots  respectively.  The  maize  plot  gave  intermediate  values, 
and  the  exposed  sub-soil  gave  results  which  differed  completely  from  those 
of  the  three  other  plots. 

Maximum,  ratios.  • —  In  the  fallow  and  pasture,  in  the  process  of  thaw- 
ing after  a  fortnight  without  rain,  the  ratios  found  were  as  high  as  in  all  the 
subsequent  periods  (except  immediately  after  heavy  rain).  They  were 
almost  equal  in  each  plot,  namely  3.1  and  3.2.  Twelve  hours  after  a  2.8  in. 
rainfall  the  ratios  found  in  these  two  plots  were  3.9  and  3.7  respectively  in 
the  first  6  inch  layer,  and  less  high,  3,3  and  2.9,  in  the  second  6  inch  layer. 

The  sub-soil  cleared  of  vegetation  differed  markedly  from  the  fallow, 
the  maximum  ratio  being  only  2.4  to  2.5. 

Minimum  ratios.  ■ —  These  were  found  in  the  surface  layers  of  pasture 
during  the  dry  periods.  The  fact  that  at  this  period  the  twelfth  inch  became 
as  dry  as  the  surface  layers  in  as  short  a  time  showed  the  principal  losses 
in  water  to  be  due  to  the  transpiration  of  the  plants. 

In  the  maize  plot,  near  the  period  of  maturity,  the  water  wa„  removed 
uniformly  from  the  various  layers,  but  the  ratio  never  fell  below  1.5. 

The  fallow  soil  remained  moist  a  few  inches  below  the  surface  even  dur- 
ing the  driest  periods. 

Conclusions.  —  The  distribution  of  moisture  in  the  surface  foot  of 
soil  depends  on  the  preceding  weather  conditions  and  on  the  presence  of 
vegetation. 

The  moisture  ratios  show  that  the  first  six  inches  may  be  a  more  im- 
portant source  of  food  elements  than  the  second  six  inches.  This  is  due  to 
the  depth  of  penetration  of  the  rain,  not  to  the  depth  of  ploughing  or  the 
distribution  of  the  roots. 
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683  -  Relation  of  Inorganic  Soil  Colloids  to  Plowsole  in  Citrus  Groves  in  Southern 

California.  —  Jensen  C.  A.,  in  the  Journal  of  Agricultural  Research,  Vol.  XV,  No.  9, 
pp.  505-519  -+-  10  Tables  +  bibliography  of  7  Publications.  Washington,  December  2,  1918. 

In  the  citrus  plantations  of  southern  California  where  the  soil  is  culti- 
vated during  the  irrigation  period,  a  compact  layer  called  "  plowsole  "  forms 
immediately  beneath  the  ploughed  soil.  The  depth  of  this  lay  r  may  vary 
from  a  few  inches  to  2  feet,  but  is  rarely  more  than  18  inches  below  the  sur- 
face. The  hardness  of  this  "  plowsole  "  varies  from  that  of  a  crust  to  that 
of  a  layer  difficult  to  break  with  a  spade.  Immediately  after  irrigation  the 
«  plowsole  »  is  usually  soft  enough  to  break  easily  but  becomes  hard  as  it 
dries. 

"Plowsoles  "  form  in  all  the  soils  of  the  district  studied  b}1-  the  author 
which  are  ploughed  during  the  irrigation  season.  They  do  not,  however, 
form  in  mulched  soils  which  are  rarely  ploughed,  and  pressure  from  the 
ploughing  machines  and  tools  does  not  appear  to  be  necessary  to  their 
formation.  As  plowsoles  limit  the  growth  of  the  roots  and  prevent  the 
penetration  of  the  irrigation  water,  it  is  important  to  control  them.  To 
this  end  the  author  studied  their  chemical  composition  in  order  to  discover 
the  true  cause  of  the  formation  of  "  plowsoles  ". 

Results.  —  The  "  plowsole  "  contained  no  more  water-soluble  iron, 
calcium,  magnesium,  or  silica  than  the  ploughed  soil  or  the  sub-soil,  nor, 
after  the  calcium  had  been  removed  by  hydrochloric  acid,  did  it  contain 
more  silica,  iron,  alu minium  and  phosphoric  acid  soluble  in  ammonia.  The 
humus  extract  of  the  "  plowsole  "  contained  more  colloidal  silica,  ferrous 
oxide  and  aluminium  (but  not  more  colloidal  phosphoric  acid)  than  the  humus 
extract  of  the  ploughed  soil  or  of  the  sub-soil.  Both  the  organic  and  mineral 
colloids  of  the  humus  extract  moved  towards  the  positive  pole  in  an  elec- 
tric current.  The  "  plowsole  "  contained  more  mineral  colloids  in  suspen- 
sion than  did  the  ploughed  soil  and,  as  a  rule,  than  the  sub-soil. 

When  soil  was  put  in  pots,  watered,  and  then  left  to  dry,  the  quantity 
of  colloids  in  suspension  was  much  greater  in  the  surface  layer  than  in  the 
lower  one.  This  shows  that  the  colloid  content  increases  with  the  capillary 
moisture.  No  relation  was  found  between  the  amount  of  mineral  colloids 
in  suspension  and  the  amount  of  organic  carbon  (humus)  in  the  soil.  Un- 
ploughed  soils  contained  far  fewer  colloids  in  suspension  than  similar  soils 
which  had  been  ploughed  for  several  consecutive  years. 

The  decomposition  of  1  %  of  organic  matter  in  the  soil  had  no  appreci 
able  effect  on  the  content  in  mineral  colloids  in  suspension.  On  the  other 
hand  this  content  was  sometimes  decreased  by  the  decomposition  of  3  % 
of  organic  matter.  The  addition  of  ground  lime  to  the  soil  caused  a  mark- 
ed decrease  in  the  content  in  mineral  :olloids  in  suspension  wheu  organic 
matter  was  not  applied  at  the  same  time,  as  by  doing  so  the  flocculating  ac- 
tion of  the  lime  is  diminished,  especially  in  clay  soils. 

The  application  of  ground  sulphur  and  gypsum  caused  a  marked  de- 
en  ase  in  mineral  colloids  in  suspension  and  organic  matter  did  not  prevent 
the  flocculent  action.     Sodium  nitrate  increased  the  quantity  of  mineral  col- 


SOIL   MICROBIOLOGY  —  TILLAGE   AND   METHODS   OF   CULTIVATION       64I 


loids  in  suspension,  but  its  de-flocculent  action  was  checked  by  the  organic 
matter. 

To  sum  up  it  may  be  said  that  the  iron  and  aluminium  content  of  the 
colloids  in  suspension  in  a  soil  is  in  direct  ratio  to  the  facility  with  which 
this  soil  forms  "  plowsoles  ". 

684  -  Effect  of  Carbon  Di-sulphide  and  Toluol  upon  Nitrogen-Fixing  and  Nitrifying 

Organisms.  —  Gaines,  P.  L-,  in  the  Journal  of  Agricultural  Research,  Vol.  XV,  No.  11, 
pp.  601-614  +  6  Tables.  Washington,  December  16,  1918.  . 

In  continuation  of  his  previous  work  on  the  effects  of  carbon  di-sulpbide 
and  toluol  on  the  total  number  of  bacteria  and  on  nitrification  in  soil  (1) , 
the  author  studied  the  effect  of  these  disinfectants  on  the  activity  of  nitro- 
gen-fixing   micro-organisms  and  on  nitrifying  bacteria. 

Results.  —  If  these  two  disinfectants  are  applied  to  the  soil  in  suf- 
ficiently large  quantities  they  may  destroy  the  Azotobacter  contained  in  it, 
inhibit  nitrification,  and  even  destroy  the  causal  agents.  The  amount  of 
disinfectant  required  to  produce  these  effects  varies  greatly  according  to  the 
moisture  content  of  the  soil  and  is  in  inverse  ratio  to  this  content. 

Both  disinfectants  have  a  stronger  action  on  the  Azotobacter  than  on  the 
nitrifying  bacteria.  When  applied  in  quantities  sufficiently  large  to  exer- 
cise a  marked  action  on  the  Azotobacter  they  seem  to  destroy  these  micro- 
organisms completely  rather  than  only  to  suspend  their  activity.  On  the  other 
hand  quantities  of  carbon  di-sulphide  or  toluene  which  are  sufficiently  large 
to  kill  the  Azotobacter  may  not  suffice  to  inhibit  nitrification.  Finally  the 
amount  of  these  disinfectants  required  to  kill  the  nitrifying  bacteria  great- 
ly exceeds  those  capable  of  inhibiting  their  activity. 

After  soil  has  been  antiseptically  treated  no  appreciable  formation  of 
ammonia  takes  place  until  nitrification  has  ceased. 

In  addition  to  Azotobacter  the  soil  may  contain  other  nitrogen -fixing 
bacteria  which  are  not  destroyed  by  the  maximum  quantities  of  carbon  bi- 
sulphide or  toluene  used  by  the  author  is  his  experiments,  namely  10  cc. 
to  100  gm.  of  soil,  even  when  the  soil  is  very  wet.    • 

The  experiments  did  not  show  that  antiseptic  treatment  stimulates  the 
activity  of  nitrifying  bacteria  and  gave  no  clear  proof  of  a  stimulating  effect 
on  ammonia -forming  or  nitrogen-fixing  bacteria. 

685  -  Subsoiling,  Deep  Tilling  and  Soil  Dynamiting  in  the  Great  Plains,  U.  S.  A.  — 

Chilcott,  E.  C  and  Cole,  J.  S.,  in  the  Journal  of  Agricultural  Research,  Vol.  XIV,  No.  11 , 
pp.  481-521  -f  4  Figs.  +  Bibliography  of  8  Publications.  Washington,  September  9, 1918. 
This  paper  gives  the  results  of  studies  made  of  the  sub-soil  of  12  sta- 
tions of  the  Bureau  of  Plant  Industry  of  the  U.  S.  Department  of  Agricul- 
ture. All  the  stations  were  in  the  Great  Plains.  The  investigations  were 
conducted  over  a  period  of  66  years,  that  is  an  average  of  5  y2  years  for 
each  station.  From  four  to  seven  different  crops  were  grown  every  year 
in  each  station  ;  they  were  winter  wheat,  spring  wheat,  oats,  barley,  flax, 

(1)  See  R.,  May,  191 3.,  No.  467.  (Ed.) 
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maize,  cotton,  kafir,  milo,  broom  sorghum,  and  sugar  sorghum.  In  conse- 
quence of  the  length  of  time  over  which  these  investigations  were  conduct- 
ed and  the  very  varying  climatic  conditions  under  which  they  were  made  the 
results  represent  the  most  diverse  conditions  found  in  the  Great  Plains 
region. 

The  same  crop  was  always  grown  on  each  plot.  As  a  rule  five  methods 
were  tested  —  spring  ploughing,  autumn  ploughing,  summer  fallow  alternat- 
ing with  a  crop,  ploughing  of  the  subsoil,  and  listing.  The  plots  ploughed 
in  autumn  were  compared  wth  those  of  which  the  sub-soil  was  ploughed,  this 
being  the  only  difference  between  them.  The  results  are  set  out  in  tables 
and  discussed  separately  for  each  district.  They  may  be  summarised  as 
follows :  — 

Ploughing  the  sub-soil,  deep  ploughing,  and  breaking  up  the  sub-soil 
with  dynamite,  raise  the  cost  of  production  above  that  of  ordinary  ploughing. 
These  methods  also  increase  the  amount  of  labour  per  surface  unit,  that  is 
to  say  they  diminish  the  surface  which  can  be  ploughed  by  a  unit  of  labour. 
Ploughing  the  sub-soil  is  as  difficult  and  as  costly  as  ploughing  the  soil,  but 
has  to  be  done  in  addition  to  and  at  the  same  time  as  this  last.  Ploughing 
to  a  depth  of  from  12  to  14  inches  with  a  special  machine  demands,  in  com- 
parison with  ordinary  ploughing,  rnore  than  double  the  work,  time,  and  ex- 
pense. The  use  of  dynamite,  even  in  the  smallest  quantities?  with  which 
satisfactory  results  may  be  obtained,  requires  an  increase  in  the  cost  of 
material  and  labour  of  more  than  of  $  20  per  acre.  In  order  to  justify  their 
use,  therefore,  these  methods  should  give  a  sufficiently  large  increase  in 
yield  to  compensate  for  the  extra  expense  incurred . 

In  any  year  and  at  any  station  there  may  be  a  combination  of  conditions 
favourable  to  the  ploughing  of  the  sub-soil.  In  some  stations  the  average 
results  of  a  series  of  years  do  not  show  ploughing  of  the  sub-soil  to  have  pro- 
duced appreciable  effects  on  the  crop,  in  some  stations  it  clearly  caused  a 
decrease  in  the  yield,  whereas  in  others  the  yield  was  increased.  The  rare 
increase  in  yield  with  both  ploughing  of  the  sub-soil  and  the  use  of  dynamite 
was  in  each  case  too  slight  to  be  beneficial. 

Although  in  some  seasons  and  places  favourable  results  may  be  obtained 
by  ploughing  the  sub-soil  and  other  methods  of  deep  ploughing,  the  average 
yields  obtained  by  the  authors  in  their  numerous  experiments  show  that, 
as  a  rule,  no  increase  in  yield  or  improvement  in  conditions  may  be  expect- 
ed from  deep  ploughing  in  the  Great  Plains.     - 

There  was  no  marked  difference  in  the  response  of  the  different  crops 
to  deep  ploughing.  Deep  ploughing  and  ploughing  the  sub-soil  are  of  no 
value  as  methods  to  avoid  injury  caused  by  drought;  on  the  contrary,  they 
may  cause  a  decrease  in  yield  in  years  when  the  crops  are  below  the  average. 
The  sub-soil  plough,  the  Spalding  deep-tillage  machine,  and  dynamite 
were  tested.  The  effed ,  or  rather  the  lack  of  effect,  of  deep  ploughing  was 
essentially  the  same  whatever  methods  were  used. 

The  conclusions  given  were  drawn  from  experiments  on  a  large  scale, 
including  very  varied  crops,  soils,  and  conditions  in  the  Great  Plains  region. 
Experiments  carried  out  in  the  Great  Basin  under  semi-arid  conditions,  with 
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practically  trie  whole  of  the  rainfall  during  the  winter  months  ;  under  wet 
conditions  in  the  States  of  Illinois,  Pennsylvania,  and  Mississippi ;  under  semi- 
arid  conditions  at  San  Antonio,  Texas ;  and  under  semi-arid  conditions  in 
the  black  soil?  of  South  Russia,  all  lead  to  the  same  conclusion,  namely  that 
ploughing  deeper  than  is  customary  does  not  increase  the  yield  or  decrease  the 
effects  of  drought. 

686  -  Electroculture  Experiments  at  Liantwit  Vadre,  Wales. —  i.  Allan,  c.  t.,  The 

Electrical  Review,    Vol.    1/XXXIII,  p.   536-537-     I/O'idon,  Dec.  6,  1918.  —  II.  Id.  The 
Electrician,  Vol.  EXXXIII,  p.   98-9Q.     London,  Jan.  17,   iqio.  (1) 

The  experiments  described  were  carried  out  by  The  South  Wales 
Electrical  Power  Distribution  Co.,  an  area  of  2,07  acres  being  used  for  the 
purpose.  The  crop  consisted  of  various  kinds  of  potatoes,  and  experiments 
were  carried  out  both  in  19 17  and  1918.  The  pressure  was  stepped  up  to 
32  000  volts  and  rectified  with  a  Delon  type  of  rectifier  which  held  the 
voltage  to  39  000  in  dry  weather  and  30  000  in  wet  weather.  In  1917  the 
wires  were  placed  6  feet  apart  with  cross  wires  arranged  6  feet  apart.  The 
height  from  the  ground  was  about  6  feet  6  in.,  afterwards  reduced  to  5 
feet.  In  191 8  the  wires  spaced  9  feet  apart,  with  no  cross  wires,  and  the 
network  was  kept  as  nearly  as  possible  2  feet  above  the  haulms.  In  1917  the 
current  varied  from  2,5  milliamperes  in  dry  weather  to  4,0-7,0  in  wet 
weather  ;  in  1918  it  varied  from  0,35  in  very  dry  weather  to  0,8  during 
heavy  rain.  Treatment  was  usually  given  between  the  hours  of  6  and  9  in  the 
morning  and  7  and  10  in  the  evening.  The  yield  in  1917  showed  an  increase 
of  17,2  %  over  the  control  and  in  1918  12,6  %,  the  crop  in  1918  being  some- 
what heavier  than  in  191 7.  It  is  suggested  that  the  decrease  may  be 
explained  by  the  smaller  area  of  network  in  1918.  The  cost  of  the  trans- 
former and  rectifier  was  £300  and  the  overhead  equipment  cost  £12  8s. 
It  is  estimated  that  the  transformer  and  rectifier  equipment  could  easily 
deal  with  100  to  150  acres. 

687  -  Determination  of  the  Value  of  Agricultural  Lime.  — Conner,  S.  d.,  in  The  Journal 
of  Industrial  and  Engineering  Chemistry,  Vol.  X,  !So.  12,  pp.  996-999.  Easton,  Pa.,  Decem- 
ber 1,  1 91 8. 

*  To  determine  the  value  of  agricultural  lime  and  calcareous  fertilisers  in 
general  three  methods  were  adopted:  ■ —  1)  determination  of  the  percentage 
of  calcium  and  magnesia  ;  2)  determination  of  the  carbon  dioxide  ;  3)  de- 
termination of  the  neutralising  power  to  acids. 

Pot  experiments  with  wheat  and  clover  grown  in  very  acid  soils  showed 
the  value  of  agricultural  lime  to  be  proportionate  to  its  power  of  neutralis- 
ing acidity  rather  than  to  its  content  in  lime,  magnesia  or  carbon  dioxide. 
The  neutralising  power  may  be  determined  by  boiling  1  gm.  of  the  sample 
analysed  with  6  cc.  N/4  hydrochloric  acid  and  75  cc.  of  water  for  15  minutes, 
and  titrating  the  excess  of  acid  with  an  N/2  solution  of  caustic  soda,  using 
phenolphthalein  as  an  indicator. 


(1)  .See  R.,  Jan.,  1918,  No.   10.      (Ed.) 
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The  results,  expressed  in  percentages  of  calcium  carbonate,  show  cer- 
tain magnesites  and  dolomites  to  contain  an  equivalent  of  calcium  carbonate 
exceeding  100  %. 

With  regard  to  their  effect  on  the  growth  of  crops  the  different  cal- 
careous or  magnesia  materials  may  be  classed  in  the  following  order  :  — 
calcite,  dolomite,  magnesite,  wollastonite,  rock  phosphate,  serpentine, 
enstatite,  gvpsum.  The  order  in  which  the  materials  diminish  the  acidity 
of  the  soil  is  as  follows:  —  magnesite,  dolomite,  calcite,  wollastonite,  serpen- 
tine, rock  phosphate,  gypsum,  enstatite. 

688  -  Effect  of  Farm  Manure  in  Stimulating  the  Yields  [of  Irrigated  Field  Crops.  — 

Scofield,  C.  S.,  in  the  Journal  of  Agricultural  Research,  Vol.  XV,  No.  9,  pp.  493-503- 

Washington,  December  2,  191 8. 

The  experiments  described  were  carried  out  in  three  stations  with 
irrigated  soil  under  semi-arid  climatic  conditions,  in  order  to  study  the  effect 
of  farmyard  manure  on  the  production  and  quality  of  sugar  beets  and  pota- 
toes. The  experiments  lasted  six  years,  from  1912  to  1917,  in  rotations 
of  two  to  six  years  with  oats  and  alfalfa.  The  manure  was  applied  at  the 
rate  of  12  tons  an  acre  for  each  rotation. 

The  application  of  manure  to  potatoes  increased  the  crop  by  about  40 
bushels  an  acre,  and  at  the  same  time  raised  the  proportion  of  marketable 
potatoes  by  8  %.  The  yield  of  sugar  beets  was  also  raised  by  4.3  tons 
without  any  appreciable  increase  in  the  .percentage  of  sugar.  In  five  out 
of  seven  rotations  the  manure  was  applied  to  the  experimental  crop,  and 
in  two  others  to  the  preceding  crop.  In  both  cases  the  beneficial  action  of 
the  manure  is  appreciable  for  two  years  or  more  after  its  application,  both 
for  the  crops  studied  and  for  the  other  rotation  crops. 

689  -  Value  of  Bracken  (Prer/'s  aquilina)  as  a  Fertiliser.  —  Shutt  f.  t.,  in  the  a.j  i- 

cultural  Gazette  of  Canada,  Vol.  VI,  No.  4,  pp.  328-329.  Ottawa,  April,  1919. 

Common  bracken  (Pteris  Aquilina  I/.)  grows  in  large  quantities  in 
Canada,  especially  in  the  neighbourhood  of  the  Pacific  Ocean.  A  long  time 
ago  already  the  author  drew  attention  to  the  value  of  bracken  as  a  fertili- 
ser. The  plants  also  make  excellent  bedding  material,  largely  on  account 
of  their  capacity  for  absorbing  liquids  and  ammonia.  Bracken  litter  used  as 
a  fertiliser  has  the  same  value  as  straw  litter. 

An  analysis  of  air-dried  bracken  made  in  1918  at  the  Agassiz  Agricul- 
tural Station,  British  Columbia,  gave  tie  following  results:  —  Moisture 
6.09  %,  ash,  7.84  %;  nitrogen  1.84  %,  phosphoric  acid  0.68  %,  potash  2.75%. 

Analy»  S  made  in  the  United  Kingdom  showed  the  ash  of  young  brack- 
en to  contain  50  %  of  potash.  Its  high  nitrogen  content  gives  bracken 
a  good  fertilisim:  value. 

The  bracken  is  gathered  in  autumn  and,  if  the  weather  conditions  per- 
mit, even  in  winter.  It  should  be  noted  that  dried  bracken  rapidly  loses  its 

sb. 

Recent  inv<  stigations  carried  out  in  the  Zootechnical  branch  of  the  De- 
partment of  Agrie-ultun  of  Canada  showed  that  dried  bracken  present  in  hay 
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may  prove  poisonous  to  horses.  The  best  use  to  which  bracken  can  be  put 
is,  therefore,  to  employ  it  as  litter  and  to  apply  the  litter  as  fertiliser.  Green 
bracken  may  also  be  mixed  directly  with  other  fertilisers,  or  else  burnt  and 
the  ashes  utilised. 


690  -  The  Industrial  Use  of  Locusts  as  Manure  in  Uruguay.—  Revista  de  la  Asociation 

Rural  del  Uruguay,  Year  XL  VII,  No.  7,  pp.  363-370  +  5  Fig.  Montevideo,  1918. 
Report  of  the  Commission  nominated  by  the  Minister  of  Industry  of 
Uruguay  on  experiments  carried  out  for  the  use  of  locusts  as  manure.  Dry- 
ing-rooms were  used  :  the  locusts,  put  into  a  hopper,  were  carried  by  an 
endless  band  into  suitable  ovens  whence  they  camp  out  almost  dry  ;  the 
drying  was  then  completed  by  exposing  them  to  the  sun.  An  analysis  of 
the  product  obtained  was  made.  The  locusts  used  are  known  as  «langosta 
saltona  »,  and  gave  the  following  results  (average  of  two  determinations) :  — 


Water 

Dry  matter 

Nitrogen 

Total  protein 

Digestible  protein 

Fatty  matter 

Acidity  expressed  in  acetic  acid 

Ash  (total) 

Ash  soluble  in  nitric  acid    .    .    . 

Phosphoric  acid  in  ash 

Lime   (in  ash) 


Result  obtained 

from 

the  artificial  drying 


8-93  % 
91.07 


10.28% 
64.25 

38.94 
9-39 
3-T9 
5-3i 
1.87 

o.73 
0.316 


Result  dried 
at  over  no0  C. 


IOO% 


U.30% 
70.62 
42.79 
IO.31 

3-5i 
5-8o 
2.02 
0.79 
.  0.34 


The  results  of  this  analysis  show  that  dried  locusts  can  be  used  in  the 
following  ways  : — 

As  cattle-food,  their  integral  nutritive  value  is  superior  to  that  of  oil- 
cake: they  can  then  be  used  as  supplementary  fodder  to  fatten  cattle  and 
pigs,  which    eat  them  readily,  as  do  horses  and  sheep. 

.4s  manure,  the  residue  from  the  extraction  of  the  fatty  matter  by 
benzine  or  some  other  volatile  solvent  can  be  employed,  for  it  is  richer  in 
nitrogen  and  phosphoric  acid  than  dried  blood  or  powdered  meat  meal. 
In  intensive  cultivation  each  ton  of  this  manure  represents,  theoretically, 
four  metric  tons  of  bread  wheat,  and  eight  metric  tons  of  straw. 

The  fatty  matter,  extracted  in  the  above  manner,  can  be  used  as 
a  lubricant.  In  1918  it  was  worth  20  centesimos  (1.07  francs  at  par)  the 
kilogram. 

The  commission  has  had  some  modifications  made  in  the  drying-rooms 
in  order  to  guarantee  a  good  output  ;  in  addition  attention  is  drawn  to  the 
advantages  that  national  economy  will  be  able  to  realise  by  the  intensiii- 
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cation  and  popularisation  of  methods  for  destroying  locusts  in  view  of 
their  industrial  use.  That  is  to  say  : — 

(i)  Given  the  considerable  economic  value  of  dried  locusts,  they  en- 
courage the  co-operation  of  the  indifferent  and  indolent  against  this  serious 
pest  ;  (2)  they  offer  to  persons  interested  in  stock  breeding  a  partial  com- 
pensation for  expenses  incurred  in  this  struggle  under  its  actual  form  ; 
(3)  they  relieve  the  national  budget  by  a  part  of  the  considerable  sums 
which  the  struggle  against  the  locusts  demands ;  (4)  they  increase  the  va- 
lue of  landed  property  and  encourage  agricultural  production  in  regions 
menaced  by  periodical  invasions  ;  (5)  the  pest  itself,  undergoing  a  profit- 
able transformation,  covers  and  more  than  covers,  by  its  economic  value, 
the  expenses  incurred  in  its  destruction. 

691  -  Solubility  of  Basic  Slag  in  diluted  organic  Acids.  —  sirot,  m.  and  foret,  g.,  in 

Annales  de  Chimie  analytique,  2nd  Series,  Vol.  I,  No.  3,  pp.  80-85.  Paris,  March  15.  1918. 

Employing  for  the  experiments  basic  slag  of  various  grades  of  fine- 
ness, the  authors  have  determined  the  solubility  of  the  constituents  of 
slag  in  3  %  solutions  of  various  organic  acids  (after  shaking  for  thirty  mi- 
nutes) for  phosphoric  acid  and  in  a  separate  sample  for  sulphur. 

Results.  —  The  solubility  of  the  constituents  was,  up  to  a  certain 
point,  in  proportion  to  the  fineness  of  each  slag.  The  results  set  out  in 
the  following  table  concern  the  sample  that  gave  86.6  %  of  fineness  in 
sieve  No.  iuo  ;  the  solubility  of  diluted  organic  acids  is  expressed  by  per- 
centages of  ths  total  content  of  each  constituent. 


Constituent 


Total 
content 


Solubility  (in  percentages  of  the  total  content)  in  the  acids 


citric 


malic         tartaric    j      lactic  acetic  oxalic 


Phosphoric  acid  . 
Lime  .    . 

Silica 

Iron 

Manganese.  .  .  . 
Magnesium  .  .  . 
Sulphur 


18.50 
51.40 
6.50 
10.30 
4.00 
3.00 
0.48 


82.5  <\ 

76.6 

99-2 

34-7 

27-5 

21.0 

43-7 


84  8  % 

54-4  % 

99-7 

59-4 

83.6 

46.1 

88.7 

68.6 

95-3 

57-3 

100.0 

8S.3 

3i-3 

11.9 

255 

15-3 

25.0 

15-5 

22.5 

14-5 

31-3 

5-o 

25-0 

19.0 

47-9 

33-3 

26.7- 

o 

307 

23-3 

13-4 

traces 


Conclusions.  — Basic  slag  contains,  in  an  eminently  soluble  form,  a 
great  variety  of  elements  which  are  of  fertilising  value  .  som.2  plastic,  that 
is  to  say  necessary  for  the  normal  formation  of  plant  tissues  (phosphorus, 
linie.'silit  1,  magnesium,  etc.),  the  others  diastatic,  that,  is  to  say  capable 
of  favouring,  solely  by  their  presence  intimate  transformations  (manga- 
nese, sulphur). 

Basic  slag  can  ther<  fore  be  considered,  up  to  a  re-rtiin  point,  as  a  true 
compound  manure,  thus  explaining  more  or  less  the  differences  in  effect 
shown  by  slag  having  the  same  value-  of  total  and  soluble  phosphoric  acid. 
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692  -  The  Solvent  Action  of  Dilute  Citric  and  Nitric  Acids  on  Rock  Phosphate.  — 

Sthntus,  J.  A.,  in  The  Journal  of  Industrial  and  Engineering  Chemistry,  Vol.  XI,  No.  3, 
pp.  224-227  +  6  Tables.  Easton,  Pa.,  March,  1919. 

Citric  acid.  —  A  study  was  made  of  the  solvent  action  of  citric  acid 
in  five  different  solutions  varying  from  0.2  to  0.5  %.  Three  gramme  samples  of 
mineral  phosphate  were  shaken  for  30  minutes  in  a  shaking  machine  with 
100  cc.  of  citric  solution.  The  liquid  was  then  diluted  to  500  cc.  and  filter- 
ed. Two  portions  of  200  cc.  each  were  taken  from  the  filtrate  in  order  to 
estimate  the  phosphoric  acid  dissolved. 

Results.- —  The  0.2%  citric  acid  solution  extracted  about  the  same  quanti- 
ty (0.1918%)  of  phosphoric  acid  from  the  mineral  phosphate  as  the  neu- 
tral citrate  solution  used  to  estimate  the  so-called  "  assimilable  "  P2  05 
(0.2  %).  Five  per  cent,  citric  solution  extracted  more  than  double  that 
quantity. 

On  the  other  hand  if  samples  of  phosphate  smaller  than  3  gr.  (1  gr., 
0.5  gr.,  and  0.1  gr.)  are  used  to  extract  an  0.2  %  citric  solution,  the  amount 
of  P2  05  dissolved  is  in  inverse  proportion  to  the  weight  of  the  sample. 
Thus,  for  example,  100  cc:  of  0.2  %  citric  solution  only  extracted  0.1918  % 
of  P2  05  from  a  3  gm.  sample  as  compared  with  4.289  %  from  an  0.1  gm. 
sample 

The  addition  of  a  basic  substance,  such  as  calcium  carbonate,  which 
frequently  accompanies  mineral  phosphates,  to  the  phosphate,  appreci- 
ably decreases  the  solvent  action  of  the  citric  solution.  This  decrease  is 
not  completely  inhibited  by  the  addition  of  a  quantity  of  citric  acid  equiva- 
lent to  that  of  the  base  present. 

Nitric  acid.  —  Its  action  was  studied  in  four  solutions  varying  from 
0.015  to  0.06%.  Two  gramme  samples  of  phosphate  were  used  and  shaken 
for  30  minutes  with  500  cc.  of  nitric  solution. 

Results.  ■ —  The  dilute  nitric  acid  dissolved  more  P2  05  than  the  dilute 
citric  acid,  so  that  it  is  much  less  suitable  than  the  citric  acid  for  estima- 
ting the  assimilable  phosphoric  acid  of  the  mineral  phosphates.  On  the 
other  hand,  the  decrease  in  its  solvent  action  produced  by  basic  substan- 
ces (calcium  carbonate)  may  be  completely  inhibited  by  the  addition  of 
nitric  acid  in  quantities  equal  to  the  base  present. 

Conci  usiONS.  —  Both  dilute  citric  acid  and  nitric  acid.have  too  strong 
a  solvent  action  to  make  it  possible  to  determine  the  true  proportions  of 
assimilable  P2  05in  mineral  phosphates.  Moreover,  objection  may  be  raised 
to  the  use  of  dilute  citric  acid  on  account  of  its  solvent  action  produced 
by  basic  substances  and  incompletely  prevented  by  the  addition 
of    acid. 

With  regard  to  ammonium  citrate,  although  this  does  not  extract 
the  actual  quantity  of  assimilable  P2  05,  it  nevertheless  appears  to  give  a 
satisfactory  notion  of  it  and  to  supply  indications  of  the  effect  produced 
by  certain  processes  which  render  the  phosphoric  acid  of  mineral  phosphates 
more  assimilable,  on  condition  that  determinations  are  carried  out  under 
uniform  conditions  both  before  and  after  the  experiment. 
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693  -  Effect  of  Sulphofication  and  Nitrification  on  Rock  Phosphate.  —  Ames  j.  w.  and 
Richmond,  T.  E.,  in  Soil  Science,  Vol.  VI,  No.  5..  pp.  351-364  +  7  Tables  +  Bibliography 
of  5  Publications,  Baltimore,  November,  1918. 

Recent  investigations  have  shown  that  certain  bio-chemical  proces- 
ses, such  as  the  oxidation  of  sulphur  ("  sulphofication  ")  (1)  and  nitrification, 
may  make  the  phosphoric  acid  of  mineral  phosphates  more  assimilable. 
The  authors,  therefore,  undertook  an  investigation  into  the  effects  of  these 
two  processes  respectively.  They  used  four  different  soils : —  a)  an  acid  silt 
loam  ;  *)  a  basic  black  clay  ;  c)  an  acid  peat ;  d)  a  quartz  sand.  To  these 
were  added  the  following  substances  in  varying  combinations  and  quanti- 
ties :• — ■  mineral  phosphate,  sulphur,  dried  blood,  ammonium  sulphate,  and 
calcium  carbonate.  These  mixtures  were  moistened  and  determinations 
made  of  the  quantity  of  soluble  phosphoric  ac'd  and  other  elements  pre- 
sent at  the  beginning  of  the  experiment  and  after  nineteen  weeks'  in- 
cubation. 

RESUL1  s.  —  Tn  acid  soil  the  oxidation  of  the  sulphur  was  vigorous,  about 
half  of  it  being  transformed  into  sulphate.  The  addition  of  calcium  car- 
bonate to  the  soil  somewhat  decreased  the  oxidation.  In  sandy  soil  the 
presence  of  lime  was  indispensable  to  sulphofication,  because,  in  the  absence 
of  other  bases  the  calcium  of  the  mineral  phosphate  was  hardly  capable  of 
fulfilling  the  basic  function  necessary  to  the  process. 

Tn  an  acid  soil  to  which  no  lime  or  other  substances  favourable  to 
nitrogen  transformation  had  been  added,  the  oxidation  of  the  sulphur 
contained  in  the  mineral  phosphate  rendered  about  Yi  °f  the  ^2  ^5  °f 
this  phosphate  soluble  in  neutral  ammonium  citrate.  In  acid  soil  to 
which  lime  had  been  added  sulphofication  had  practically  no  solvent 
effect  on  mineral  phosphate. 

In  basic  soil  the  acidity  resulting  from  sulphofication  jvas  partly  neu- 
tralised by  the  calcium  present  in  the  form  of  carbonate  or  other  compounds, 
so  that  the  solvent  action  of  the  mineral  phosphate  was  much  slighter  than 
in  acid  soil. 

The  very  weak  solvent  action  of  ammonium  sulphate  in  acid  soil  is 
much  more  to  be  attributed  to  the  sulphate  ion  than  the  biochemical  pro- 
cess, nitrification  being  possible  in  a  soil  poor  in  bases  only  after  the  addition 
of  lime. 

The  nitrification  of  ammonium  sulphate  and  dried  blood,  active  in 
soils  of  normal  composition,  only  had  a  slight  solvent  action  on  the  mineral 
phosphate.  In  the  same  way  nitrification  was  stimulated  very  little  by 
the  phosphate. 

In  the  absence  of  mineral  phosphate  or  calcium  carbonate  the  nitri- 
fication of  the  dried  blood  and  the  peculiar  action  of  the  ammonium  sul- 
phate described  above,  increased  the  amount  of  water-soluble  calcium  at 
the  expense  of  the  soil  itself.  This  would  seem  to  show  that  the  non- 
carbonated  calcium  of  the  soil  (silicates  and  other  compounds)  is  attacked 
almost  as  quickly,  if  not  quite  as  quickly,  as  the  mineral  phosphate. 


(1)  See  R.  Jan.  191 9,  No.  24.  (Ed.) 
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694  -  Experiments  on  the  Value  of  Greensand  as  a  Source  of  Potassium  for  Plant 

Culture.  —  True  R.  H.  and  Geise,  F.  W.,  in  the  Journal  of  Agricultural  Research, 
Vol.  XV,  No.  9,  pp.  483-492  +  2  Tables,  Washington,  December  2,  1918. 
The  authors  consider  the  green  sands  or  green  sand  marls  of  the  United 
States  to  be  composed  principally  of  glauconite  (amorphous  hydrated 
silicate  of  iron  and  potassium)  with  ot  without  fossil  detritus.  Their  com- 
position is: —  Calcium  oxide  0.33  to  12.50  %  ;  phosphorus  pentoxide  0.16 
to  1.25  %  ;sulphurtrioxideotoo.50  %  ;  total  potassium  oxide  1.52  to  7.63  %  ; 
potassium  soluble  in  dilute  hydrochloric  acid  1.35  to  6.80  %. 

The  authors  tested  the  fertilising  values  of  these  substances  as  com- 
pared with  those  of  various  potassium  salts  in  sand  and  water  cultures 
of  wheat  and  clover  grown  in  pots.  The  experiments  lasted  two  months. 
From  the  results  obtained  it  appears  that  green  sands  and  green  sand 
marls  are  capable  of  supplying  adequately  the  potassium  requirement  of 
the  two  crops  tested  during  the  first  two  months  of  their  vegetative  life. 
The  aerial  parts  of  the  plants  gave  a  higher  yield  in  dry  matter  than  that 
obtained  with  similar  crops  which  had  received  potassium  salts. 

Exceptional  results  were  obtained  with  a  green  sand  of  a  so-called 
"  poisonous  "  marl.  Even  in  this  case,  however,  the  application  of  1  to 
5  tons  per  acre  suffices  only  if  t  ton  or  more  of  ground  lime  be  added  to 
the  fertiliser. 

695  -  Exploitation  [of  Mexican  Guano  Deposits.  —  feely  e.  f.,  in  Commerce  Reports 

No.  51,  p.  989.  Washington,  191 9. 
By  a  contract  made  in  December,  1918,  a  concession  was  made  by  the 
Mexican  Government  for  the  exploitation  of  the  guano  deposits  of  ihe  Isa- 
bela  and  San  J'uanico  Islands  in  the  Pacific  Ocean.  The  contract,  which  is 
valid  for  five  years,  may  be  renewed,  when  it  expires,  for  a  further  five 
years.  It  stipulates  for  an  annual  minimum  yield  of  2  000  metric  tons.  A 
due  of  1.50  pesos  (4s.  at  par)  per  ton  is  to  be  paid  by  the  lessees  to  the  Govern- 
ment. 

696  -  Experiments  regarding  the  Use  of  Nitrate  of  Ammonia  as  a  Manure  in  the 

United  Kingdom  (i).  —  Russell,  E.  J.  (Director  of  the  Rothamsted    Experimental 

Station),  in  The  Journal  of  the  Board  of  Agriculture,  vol.  XXV,  N°  n,  p.  1332-1339.  London, 

February,   1919. 

At  the  experimental  station  of  Rothamsted    (England)    experiments 

have  been  carried  out  comparing  the  effect  of  nitrate  of  ammonia  (96  % 

pure  and  33.59  %  of  nitrogen)  with  that  of  nitrate  of  soda  and  of  sulphate 

of  ammonia  on  potatoes,  mangolds  and  wheat. 

The  nitrate  of  ammonia,  which  is  the  most  concentrated  nitrogenous 
manure  of  the  three,. showed,  in  equal  weights  of  nitrogen,  as  much  fertil- 
ising value  as  the  nitrate  of  soda  and  the  sulphate  of  ammonia. 


(1)  Concerning  experiments  with  nitrate  of  ammonia  made  in  France,  see  R.,  August  1918, 
No.  847  (Ed.) 
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^  It  is  best  to  employ  it  alone  as  a  top-dressing,  and  not  to  mix  it  with 
other  manures.  It  cannot  be  advised  for  potatoes,  as  it  may  lead  to  an 
excessive  development  of  the  tops  and  also  produce  mildew. 

On  the  other  hand,  it  is  essential  to  prohibit  deliquescent  nitrates  of 
ammonia  which  are  liable  to  set  in  a  compact  mass,  difficult  to  break  up, 
arid  also  those  which  contain  as  impurity  more  than  1  %  of  trinitroto- 
luene (quantities  of  this  substance  of  less  than  1  %  do  not  appear 
harmful).  Agriculturists  must  then  make  sure  that  the  nitrate  of  ammonia 
which  they  buy  is  not  defective  in  this  wa> ,  and  that  it  corresponds  pro- 
perly to  the  guarantee  "  riot  deliquescent  ". 

Finally  it  must  not  be  forgotten  that  if  nitrate  of  ammonia  is  not 
itself  combustible,  it  makes  very  inflammable,  by  way  of  compensation, 
receptacles  (sacks,  barrels,  etc.)  which  are  impregnated  with  it,  and 
greatly  favours  the  combustion  of  burning  matter. 

This  shows  the  need  of  special  precautions  against  risk  of  fire  in  places 
where  this  fertiliser  is  stored. 

Other  experiments  (made  at  Aberdeen,  Scotland,  on  natural  meadows 
and  on  oats,  and  at  Newton  Rigg  on  mangolds)  have  given  results  similar 
to  those  of  the  Rothamsted  experiments. 

697  -  Comparative  Trials  of  Various  Nitrogenous  Manures  in  Germany.  — mitscher- 

lich,  E.  A.,  Sancken,  S.  N.  and  Iffland,  F.,  in  the  Journal  fur  Landwirtschafl,  Vol.  I, VI, 

Pt.  3,  pp.  187-198  -f  1  Fig.  -f  1  table.  Berlin,  1918. 

Experiments  with  various  nitrogenous  manures  (nitrate  of  soda, 
sulphate  of  ammonia,  urea,  nitrate  of  urea),  on  crops  of  oats  on  a  sandy 
soil,  compared  with  control  plots  without  nitrogenous  manures.  The 
results  have  shown  that  urea  and  nitrate  of  urea  are  at  least  equal  to  other 
ordinary  nitrogenous  manures,  nitrate  of  urea  constituting  an  excellent 
top-dressing,  and  capable,  in  this  respect,  of  replacing  effectively  nitrate  of 
soda. 

The  authors  then  develop  some  theoretical  considerations  to  show  the 
error  of  the  common  idea  that  a  given  quantity  of  a  manure  should  bring 
about  a  determined  increase  in  yield;  the  contrary  takes  place,  in  virtue 
of  the  law  of  physiological  ratios  which  has  the  effect,  for  example,  that 
the  first  10  kg.  of  nitrogen  applied  per  hectare  have  a  more  efficacious 
action  than  the  second  10,  the  latter  a  superior  action  to  that  of  the 
third,  and  so  on. 

698  -  Cross-inoculation  Of  Legumes.  —  Koch,  G.  P.  and  Butler,  J.  R.,  in  Soil  Science, 
Vol.  VI,  No.  5,  pp.  397-403  +  4  Tables  -f-  Bibhography  of  4  Publications.  Baltimore,  No- 
vember, 1 91 8. 

When  a  mixture  of  various  Leguminosae  seeds *is  sown  it  is  of  great 
practical  value  to  know  to  what  extent  a  crop  containing  a  single  variety 
of  root  nodule  microorganisms  is  capable  of  inoculating  all  the  different 
seed1-  simultaneously,  in  other  words,  if  the  root  microorganisms  of  one 
species  of  Leguminosae  can  be  inoculated  satisfactorily  into  another  spe- 
cies (cross -inoculation). 
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To  throw  light  on  this  question  the  authors  made  a  series  of  cross-in- 
oculation  experiments  with  the  following  four  groups  of  Leguminosae  ' 

I.  —  Alfalfa  group,  including  cultivated  alfalfa  (Medicago  sativa) , burr 
clover  (Medicago  denticulata  and  Medicago  maxulata) ,  and  sweet  clover  (Me- 
lilotus  alba). 

II.  —  Clover  group,  including  four  clovers :  crimson,  alsike,  red  and 
white,   (Tri folium  incamatum,    T.  hybridum,  T.  repens,  and  T.  pratense). 

III.  —  Pea- vetch  group,  including  the  garden  pea  (Pisum  sativum), 
Canadian  field  pea  (Pisum-  arrense). 

IV.  —  Cowpea  group,  including  the  cowpea  (Vigna  Catjang),  Japan 
clover  (Lespedeza  striata),  and  the  velvet  bean  (Mucuna  pruriens). 

Results.  —  1)  Bacillus  radicicola,  isolated  from  roots  of  alfalfa,  burr 
clover,  and  sweet  clover  respectively,  is  adapted  to  cross-inoculation,  but  the 
microorganisms  of  alfalfa  and  sweet  clover  only  infected  the  roots  of  burr 
clover  very  slightly. 

2)  The  micro-organisms  isolated  from  the  four  clovers  caused,  when 
cross-inoculated,  nodules  as  vigorous  as  those  obtained  by  direct  inoculation 
on  the  original  plant. 

3)  The  micro-organisms  of  the  four  plants  of  the  pea-vetch  group  re- 
spectively maj''  be  used  for  cross-inoculation.  In  the  garden  pea  and  the  field 
pea,  however,  the  nodules  produced  by  cross-inoculation  were  not  so 
vigorous  as  those  caused  by  direct  inoculation  of  the  specific  organism. 

4)  In  the  cowpea  group  cross-inoculation  produced  nodules  in  each 
case  except  when  Japan  clover  was  inoculated  with  the  micro-organisms 
of  the  cowpea.     In  all  cases  the  roots  of  Japan  clover  produced  few  nodules. 

699  -  Patents  concerning  Fertiliser.  —  See  No.  679  of  this  Review. 


700  -  Chemical  Constituents  of  the  Cotton  Plant.  —  1.  Viehoever,  a.,  chernoff,  l.  h.,  and 

Johns  C  O.,  Chemistry  of  the  Cotton  Plant,  with  Special  Reference  to  Upland  Cotton, 
in  the  Journal  of  Agricultural  Research,  Vol.  XIII,  No.  7,  pp.  345-352  Bibliography  of 
10  Publications,  Washington,  May  13,1918  —  II.  Stanford,  E.  E.  and  Viehoever,  A.,  Che- 
mistry and  Histology  of  the  Glands  of  the  Cotton  Plant,  with  Notes  on  the  Occurrence  of 
Similar  Glands  in  Related  Plants,  Ibid.,  Vol.  XIII,  No.  8,  pp.  419-435  ;  9  Plates  +  Bib- 
liography of  19  Publications.  Washington,  May  20,  191 8. 

I.  —  Chemistry  of  the  cotton  plant,  with  special  reference  to 
Upland  cotton.  —  The  principal  aim  of  the  work  under  consideration  was 
to  isolate  the  substance  so  strongly  attractive  to  the  boll  weevil  (Anthono- 
mus  grandis)  which  does  such  great  damage  to  Upland  cotton  (Gossypium 
hirsutum) .  It  is  the  first  of  a  series  of  studies  made  by  the  Bureau  of  Chemistry 
of  the  U.  vS.  Department  of  Agriculture  on  the  chemical  constituents  of  the 
cotton  plant.  A  description  is  given  of  the  methods  used  for  isolating 
the  glucosides  of  the  plant  and  of  their  hydrolysis  products,  together  with 
an  account  of  the  preliminary  investigations  of  an  essential  oil  isolated  from 
the  plant  which  proved  very  attractive  to  the  weevil.  It  was  found  that 
leaves  and  flowers  from  which  the  petals  have  been  removed  contain  querci- 
meritrine  and  isoquercitrine.     No  trace  was  found  of  gossypitrine  or  gossy- 
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petine  which,  however,  were  isolated  from  other  species  and  varieties  of 
cotton. 

The  essential  oil  isolated  from  Upland  cotton  differs  from  that  isolated 
from  the  hark  of  the  roots  of  G.  herbeceum.  It  distils  at  between  200  and 
300°C,  leaving  a  black  empyreumatic  residue.  The  fractions  which  distil  at 
the  lowest  temperatures  vary  in  colour  from  yellow  to  greenish  yellow.  The 
colour  of  those  distilling  at  higher  temperatures  varies  from  blue  green  to 
dark  blue. 

II.  —  Chemistry  and  histology  of  the  glands  of  the  cotton  plant, 

WITH  NOTES  ON  THE  OCCURRENCE  OF  SIMILAR  GLANDS  IN  RELATED  PLANTS. — 

The  glucosides,  essential  oil,  and  several  other  substances  described  in  the 
preceding  work  were  largely  localised  in  the  internal  glands,  which  are  very 
numerous  in  nearly  all  parts  of  the  plant.  A  study  was  therefore  made  of 
the  presence,  formation,  structure,  and  content  of  these  glands.  They  dif- 
fer distinctly  from  the  nectaries  which  occupy  a  superficial  position  and  are 
clearly  localised. 

The  internal  glands  of  lysigenous  formation  occur  in  the  primary  cor- 
tex, the  leaves,  flowers,  and  seed  of  Upland  cotton.  The  secondary  cortex 
contains  glands  of  a  similar  type.  Some  of  these  are  derived  from  the  de- 
velopment of  a  single  cell.  In  the  part  of  the  plant  exposed  to  the  light 
the  glands  are  surrounded  by  an  envelope  of  flattened  cells  containing  antho- 
cyanine  and  contain  quercetine  (probably  partially  or  completely  in  {he  form 
of  its  glucosides,  quercimeritrine  or  isoquercitrine) ,  essential  oil,  resins,  and 
perhaps  tannins.  The  glands  which  are  not  normally  exposed  to  the  light 
are  surrounded  by  a  layer  of  flattened  cells  which  contain  gossypol  but  no 
anthocyans.  The  gossypol  forms  in  the  glands  of  the  growing  corolla  ; 
if  they  are  exposed  to  the  light  this  body  is  replaced  by  quercimeritrine.  In 
the  opening  cotyledons  the  gossypol  undergoes  a  change,  probably  as  a 
result  of  oxidation.     The  product  formed  is  not  quercimeritrine. 

Internal  glands  are  always  present  in  the  different  species  of  Gossypiitm. 
They  are  also  found  in  the  related  species  Thespesia,  Cienhtegosia,  Erioxylon 
and  Ingenhouzia.  In  addition  Upland  cotton  has  four  types  of  glands  which 
act  as  nectaries. 

701  -  Comparison  of  Percentages  of  Nitrogen  in  Tops  and  Roots  of  Head  Lettuce  Plants. 

— ;Noyes  II.  A.,  in  The  Journal  of  Industrial  and  Engineering  Chemistry,  Vol  X,  No.  8, 
pp.  621-624  +  2  Diagrams,  Easton,  Pa.,  August,  19x8. 

Having  found  very  great  variations  in  the  nitrogen  content  of  lettuce, 
the  author  made  analyses  of  this  plant  grown  under  glass,  a)  in  very  poor 
sandy  soil,  b)  in  sandy  soil  mixed  with  partly  rotted  horse  manure  in  the 
ratio  of  3  :  2,  c)  in  fertile  sandy  loam,  with  and  without  the  addition  of  horse 
manure,  sodium  nitrate,  a  phosphatic  fertiliser,  and  potassium  chloride. 

An  analysis  of  the  different  crops  showed  the  nitrogen  content  of  let- 
tuce grown  in.various  soils  to  differ  greatly,  and  the  various  fertilisers  to 
vary  the  nitrogen  content  of  the  lettuce  in  the  same  soil.  The  same 
fertiliser,  however,  has  not  a  similar  effect  on  the  nitrogen  content  of 
plants  grown  in  different  soils. 
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In  lettuces  grown  in  fertile  silt  loam  and  those  grown  in  sand  to  ■  which 
manure  has  been  added  there  was  less  difference  in  the  nitrogen  content  of 
the  roots  than  in  that  of  the  aerial  parts.  In  sand  to  which  manure  has 
been  added  together  with  various  fertilisers,  to  a  nitrogen  content  equal  to 
100,  the  nitrogen  content  of  the  heads  varied  from  105  to  132.  The  nitro- 
gen content  of  the  heads  is,  however,  not  in  constant  ratio  to  that  of  the 
root.  Taking  the  nitrogen  content  of  the  roots  as  100,  the  closest  ratio  to 
that  of  the  heads  was  100  :  105,  and  the  widest  100  :  236. 

Phosphatic  fertiliser  must  be  considered  as  decreasing  the  nitrogen 
content  of  the  lettuce  heads  in  the  three  soils  and  slightly  increasing  that 
of  the  roots  grown  in  sand. 


»■" 


702  -  Researches  on  the  Toxic  Principles  of  the  Seed  and  Oil  of  the  Physic-Nut  Tree 

(Jatropha  C  ureas  L.)  (1).  —  Heim,  P.,  and  Rullier,  in  the  Bulletin  del' Office  colonial, 
Year  XII,  No.  134,  pp.  96-110  Paris-Melun,  February  1919. 

Experiments  made  at  the  "  Service  d'etudes  des  productions  coloniales  " 
of  the  French  Colonial  Office  seem  to  show  that  at  least  two  poisonous 
substances  occur  in  the  seed  of  Jatropha  C ureas. 

The  first,  contained  in  the  oil,  has  a  necrotic  action  when  a  small  quantity 
is  injected,  but  its  effects  are  soon  fatal  for  white  mice  injected  subcuta- 
neously  with  a  dose  of  ice.  This  substance,  destroyed  by  heating  at  a  tem- 
perature of  ioo°C.  for  an  hour,  is  not  destroyed  by  being  heated  for  15  mi- 
nutes at  the  same  temperature. 

The  second  is  contained  in  the  seed  coat.  It  is  not  necrotic  but  congestive. 
A  dose  of  22.5  mgm.  is  fatal  for  white  mice  of  19-20  gm.  in  15  to  26  hours. 
Insoluble  in  alcohol  at  960,  it  is  soluble  in  water  and  destroyed  by  being  heat- 
ed to  ioo°C.  in  aqueous  solution,  even  if  this  heating  does  not  exceed  15 
minutes. 

The  authors  had  not  a  sufficient  weight  of  these  products  available 
to  be  able  to  study  their  nature. 

Can  we  conclude  from  the  facts  observed  that  there  is  no  toxalbumin  in 
the^eed  albumen  of  the  Physic-nut  tree  ?  Although  the  authors'  experiments 
were  negative  in  this  respect,  they  do  not  consider  that  they  can  give  a 
definite  conclusion  on  this  point.  It  may  be,  in  fact,  that  the  product 
employed  (ether)  to  extract  the  oil  from  the  albumen  has  coagulated  the 
poison  of  albuminoid  nature,  and  if  it  exists,  has  made  it  insoluble  and, 
consequently,  it  has  not  been  observed. 

703  -  Chemical  Edaphism.  —  Amann,  J.  (Reports  of  meetings  of  the  Vaudoise  Society  of 
Natural  Science,  ordinary  meeting  on  November  27,  1918),  in  the  Archives  des   Sciences 
Physiques  el  Nalurelles,  Year  CXXIV,  pp.  143-144.  Geneva,  March-April,  1919. 
Communication  on  chemical  edaphism,  that  is  to  say  on  the  relations 
existing  between  the  chemical   and  physico-chemical  properties  of  soils 
and  the  vegetation  they  bear  (1).   The  author  describes  the  method  he  em- 
ploys to  study  the  chemical  reaction  of  soils,  the  presence  or  the  absence  of 


(1)  On  the  subject  of  the  oil  of  the  Physic-nut  (Pulza-Oil)  see  R.  Sept.  1917.N0. 853.  (Ed.) 
(1)  See  E.,  1912,  No.  1606.  {Ed.) 
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free  OH  and  H  ions,  b)T  means  of  a  especial  indicator,"  Amann's  pan-chroma- 
tic indicator  ",  prepared  by  the  author  in  his  laboratory.  This  study  per- 
mits us  to  distinguish,  among  plants  and  plant  associations,  the  four  follow- 
ing categories  : 

Basiphiles,  growing  only  on  soils  with  an  alkaline  reaction  (OH  ions) ; 
oxyphiles,  growing  only  on  soils  with  an  acid  reaction,  neutrophils,  growing 
only  on  neutral  soils  ;  indiffsrents,  living  indifferently  on  various  soils. 

As  regards  the  demands  of  plants  in  connection  with  lime,  it  may  be  said 
that  in  general  calciphiles  are  basiphiles.  calcifuges  are  oxyphiles  or  neutro- 
philes,  but  the  coincidence  between  the  two  series  is  far  from  perfect,  and 
there  are  numerous  exceptions. 

Application  of  this  new  method  of  soil-study,  simple  as  it  is  in  practice, 
is  capable  of  furnishing  exact  information  regarding  the  requirements  of 
plant  species  and  associations  relatively  to  a  property  of  the  soil  which  must 
be  considered  of  great  importance  to  the  vital  chemistry  of  the  plant. 

704  -  Influence  of  Environment  on  the  Loss  in  Weight  and  Germination  of  Seed  Po- 
tatoes during  Storage.  —  Butler,  O.,  in  the  J oiirnal  of  the  American  Society  of  Autonomy, 
Vol.  XI,  No.  3,  pp.  114-118  +  3  Tables.  Lancaster,  Pa.,  March,  1919. 

Potatoes  generally  lose  from  10  to  16  %  of  their  weight  when  preserved, 
and  the  tubers  germinate  for  a  long  time  before  it  is  possible  to  plant  them. 
The  author  attempted  to  discover  what  factors  might  be  applied  in  order 
to  reduce  the  loss  in  weight  and  retard  germination,  and  found  them  to  be 
the  temperature,  oxygen 'supply,  and  the  moisture  of  the  air. 

'At  a  temperature  of  8. 820  C.  the  loss  in  weight  of  potatoes  increases 
rapidly  with  the  number  of  days  they  are  preserved,  but  at  a  temperature 
of  3.74°C.  the  loss  in  weight  practically  ceases  after  the  120th  day.  This 
may  be  attributed  to  the  fact  that  the  starch  is  rapidly  hydrolysed  when 
the  temperature  sinks  below  8°C.  thus  compensating  more  or  less  largely 
for  the  losses  in  weight  due  to  transpiration  and  respiration  by  gains  in 
weight  resulting  from  the  accumulation  of  sugar.  From  the  point  of  view  of 
loss  in  weight  it  is,  therefore,  advantageous  to  store  seed  potatoes  at  a  low 
temperature. 

Loss  of  weight  is,  however,  also  partly  due  to  respiration.  Consequently 
a  diminution  in  oxygen  must,  by  reducing  respiration,  involve  a  reduction  in 
the  loss  of  weight.  The  author  made  the  following  experiment  on  tins 
subject: — The  tubers  were  placed  in  three  narrow-necked  bottles.  The 
first  bottle,  closed  with  cotton  wool,  allowed  free  diffusion  of  the  gases. 
The  second  was  connected  with  a  siphon  which  made  it  possible  to  regulate 
the  air,  8  %  of  which  was  renewed  daily.  The  third  bottle  was  fitted  with  an 
apparatus  similar  to  that  of  the  second,  but  only  0.8  %  of  the  air  was  renewed 
daily.  During  the  experiment  the  temperature  varied  from  S  to  io°C. 
At  the  end  of  ninety  days  the  air  in  the  bottles  was  saturated  with  steam, 
but  the  tubers  were  sound  ;  those  in  the  first  bottle  had  germinated  ami  lost 
1.55  %  of  their  weight,  those  in  the  second  bottle  had  only  just  begun  to 
germinate  and  had  lost  bu1  0.72  %  of  their  weight,  finally  those  in  the  third 
bottle  had  oo1  germinated  and  had  lost  only  0.58  ",,  of  their  weight. 
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It  is,  therefore,  possible  to  avoid  loss  in  weight  by  decreasing  the  amount 
of  oxvgen  present,  and  the  preceding  experiment  shows  that  asphyxia  does 
not  occur  at  8°  or  io°  C.  even  when  the  air  is  only  renewed  at  the  rate  of 
0.8  %  daily  during  90  days. 

The  author  undertook  another  experiment  in  which  the  tubers  were 
exposed  to  an  average  temperature  of  9.3i°C.  in  an  atmosphere  poor  in  oxy- 
gen. Under  these  conditions  the  tubers  only  germinated  at  the  end  of  207 
days.  Germination  is >  therefore,  more  retarded  by  preservation  at  Q.3i°C. 
in  an  atmosphere  poor  in  oxygen  than  by  preservation  at  3-74°C.  in  a  free 
atmosphere  even  though,  in  the  second  case,  the  losses  are  slighter. 

The  loss  in  weight  of  the  tubers  during  storing  is  distinctly  influenced 
by  the  moisture  in  the  air.  This  is  a  yet  more  important  factor  than  that 
of  temperature,  for  whereas  a  lowering  of  the  temperature  from  8.820  to 
3. 740  only  reduces  loss  in  weight  1.8  times  at  the  end  of  120  days.  A  modifi- 
cation in  the  water-content  of  the  air  changing  the  atmosphere  from  a  dry 
one  to  a  moderately  dry  one  reduces  the  loss  in  weight  2.7  times  after  the 
same  number  of  days. 

Both  an  excessively  saturated  and  an  excessively  dry  atmosphere  must 
be  avoided,  the  first  because  it  induces  too  intense  a  transpiration,  the  se- 
cond because  it  causes  the  vapour  to  condense  on  the  surface  of  the  tuber, 
thus  favouring  the  development  of  moulds. 

705  -^Utilisation  of  Glucose  and  Levulose  by  Higher  Plants.  —  Colin,  h.,  in  the  Comptes 

Rendus  de  V Academic  des  Sciences,  Vol.  168.  No.  13,  pp.  697-699.  Paris,  March  1919. 
It  is  known  that  the  reducing  sugar  of  beet  leaf  offers  a  different  com- 

dextrose 

position   in    the  blade    and  in  the    petiole    the    ratio   r— 7— -  often  less 

than  unity  in  the  leaf  parenchyma,  increases  all  along  the  median 
nervure  and  the  petiole.  The  author  remarks  that  it  is  not  a  question  of 
an  isolated  fact  ;  indeed  it  is  reproduced  in  chicory  leaves  and  in  all  proba- 
bility in  the  greater  part  of  plants  with  fleshy  petioles  which  enclose  no  other 
carbo-hydrates  than  crystallisable  sugar  and  its  hydrolysis  products :  glucose 
is  in  excess  over  levulose  in  tissues  deprived  of  chlorophyll.  If  the  pheno- 
menon is  general,  it  should  be  easily  observable  in  the  stems  and  etiolated 
leaves  supplied  by  a  root  or  a  tuber  with  reserves  of  saccharose  or  inulin. 

The  author  details'  the  observations  he  has  made  on  the  subject  on 
various  plants  : 

Beet :  shoots  which  are  developed  on  a  root  sheltered  from  the  light 
receive  only  saccharose  rapidly  hydrolysed  ;  in  the  absence  of  any  other  ac- 
tive substance  the  extracts  should  thus  be  laevo-rotatory  if  dextrose  and 
levulose  were  found  in  the  same  proportion  ;  but  experiment  shows  the  con- 
trary :  in  etiolated  leaves  glucose  is  more  abundant  than  levulose. 

Jerusalem  artichoke :  tubers  of  this  plant  (which  contain  inulin  as  well  as 
saccharose),  put  into  a  cellar  in  the  spring,  soon  give  numerous  etiolated 
stems  ;  the  rotatory  power  of  the  carbohydrate  reserve  is  thus  about 
500  at  I5°C,  which  corresponds  to  the  proportions  of  5  parts  of  levulose  to 
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2  of  dextrose.  The  sap  of  the  stems  is  none  the  less  sharply  dextro-rotatory, 
even  after  the  action  of  acids  or  of  sucrase. 

Chicory  :  the  root  of  this  plant  is  much  richer  in  levulose  than  the  Je- 
rusalem artichoke  tuber  :  in  spite  of  this  excess  of  levulose  in  the  root,  the 
etiolated  leaves  contain  a  mixture  of  dextrose  and  levulose  the  rotatory 
power  of  which  is  generally  superior  to  that  of  inverted  sugar.  . 

It  may  be  supposed  that  dextrose  and  levulose  migrate  with  unequal 
speed  or  that  they  are  unequally  utilised  (the  hypothesis  of  isomerisation 
is  quite  gratuitous). 

The  concentration  of  the  two  hexoses  in  the  cells  is  too  small  for  the 
viscosity,  and  consequently  the  speed  of  diffusion,  to  differ  much.  In  the 
preceding  examples  the  dextrose  is  used  up  by  the  cells  less  rapidly  than  the 
levulose.  It  is  best  perhaps  to  adopt  the  hypothesis  of  Brown  and  Morris, 
according  to  which  "  glucose  would  be  burned  in  the  cell  in  preference  to 
levulose,  this  latter  playing  the  essential  part  in  the  building  up  of  tissues  ". 
In  reality,  it  is  known  that  respiration  is  less  intense  in  the  petiole  than 
in  the  blade,  in  etiolated  leaves  than  in  green  leaves. 

706  -  Researches  on  the  Comparative  Development  of  the  Lettuce  in  Sun  and  in  Sha- 
dow.—  Daniel,  L,-,  in  the  Comptes  Remius  de  V Academie  des  Sciences,  Vol.  1 68,  No.  13, 
pp.  604-697.  Paris,  March  31,  191 9. 

Certain  wild  plants  exposed  to  attenuated  light  undergo  modifica- 
tions which  vary  with  the.  species :  the  internodes  are  so  much  the  longer  as 
the  light  is  feeble,  the  inflorescence  is  more  straggling  in  the  shade,  the  repro- 
ductive function  is  impeded  or  even  annihilated,  the  form  of  the  leaves  may 
be  modified,  etc. 

The  author  has  set  himself  to  find  out  how  lettuce  behaves  in  full  light 
and  in  half  shadow,  in  the  heart  stage  and  when  going  to  seed,  when  the 
harmony  of  other  factors  of  growth  is  ensured,  or  when,  on  the  contrary, 
the  supply  of  water  varies.  He  made  experiments  in  1917,  a  normal  year, 
and  in  1918,  a  year  with  a  dry  summer,  with  lettuces  grown  from  seed  from 
a  single  plant  (sprung  from  a  strain  selected  carefully  for  15  years).  These 
were  planted  in  soil  having  the  same  chemical  and  physical  composition, 
some  exposed  to  the  sun,  some  in  a  half  light. 

The  author  states  in  detail  his  observations  and  results.  Attenuated 
light  transforms  orbicular  leaves  into  elongated  leaves,  and  is  more  harm- 
ful to  the  formation  of  the  heart  the  more  the  light  is  reduced.  If  an  opti- 
mum is  realised  for  the  other  factors  of  development,  lettuce  behaves  just 
as  other  plants  submitted  to  attenuated  light,  and  there  is  a  very  distinct 
correlation  between  the  respective  developments  of  vegetative  and  repro- 
ductive equipment.  If  the  supply  of  water  is  reduced,  the  inhibitory  ac- 
tion of  light  on  growth,  is,  in  half  shadow  ,  compensated  more  or  less  quickly, 
then  annihilated,  size  is  reduced,  and  at  the  same  time  the  sexual  reproduc- 
tive faculties  are  rapidly  weakened. 

Within  tin'  limits  of  the  optimum  of  light,  li^ht  permits  the  attain- 
ment of  maximum  development  only  on  condition  of  assuring  complete  har- 
mony of  other  factors,  and  in  particular  trie  supply  of  water.     This  harmony 
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seldom  exists  at  the  sea-side,  where  the  spurts  of  vegetation  are  more  intense 
and  more  frequent  than  inland,  and  when  the  plant  does  not  succeed  in 
establishing  it,  its  size  is  reduced  and  its  cycle  of  development  is  shortened. 
Dwarf  size,  short  life  of  species  on  dunes  and  down,  and  the  necessity  for 
them  to  grow  only  in  spring  and  autumn,  are  due  to  excess  of  light  and 
heat  combined  with  rapid  shortage  of  water  at  the  beginning  of  the  dry 
periods.  Phenomena  of  giant  growth,  frequent  at  the  sea-side,  especially 
in  deep  humid  valleys,  and  variations  in  the  size  of  species  with  seasonal 
dimorphism  are  generally  due  to  variation,  of  light  and  water  supply 
during  the  growing  season,  other  conditions  being  equal.  In  this  way  the 
predominance  of  vegetative  reproduction  and  the  weakening  of  the  sexual 
value  among  certain  species  can  be  explained.  The  author  also  remarks 
that  those  phenomena  are  more  frequent  and  more  intense  near  the  sea  than 
inland. 

707  -  Respiration  Of  Stored  Wheat.—  Bailey  C.  H.  and  Gurjar  A.M.,  in  the  Journal  of 
Agricultural  Research,  Vol.  XII,  No.  1 1,  pp.  685-71 3  +  7  Figs.  +  Bibliogaphy  of  49  Publica- 
tions. Washington,  March  18,  191 8. 

The  storage  of  large  quantities  of  grain  demands  methods  not  only  for 
the  control  of  parasites,  but  also  for  the  control  of  damp  which  causes  the 
grain  to  become  heated  and  to  rot.  This  fact  has  been  known  since  pre- 
historic times,  but  only  at  the  present  time  has  it  been  proved  to  be  due 
to  respiration. 

At  the  Minnesota  Agricultural  Station  the  authors  made  a  special  study 
of  the  respiration  of  grain  which  they  define  as  the  production  of  energy 
caused  by  biochemical  oxidation  of  the  organic  compounds  hastened  by 
certain  enzymes.  As  grain  is  a  bad  conductor  of  heat,  the  calorific  energy 
produced  by  respiration  accumulates  within  the  mass  in  quantities  propor- 
tionate to  this  respiration,  causing  an  increase  in  temperature  which  may 
be  very  high. 

The  amount  of  heat  produced  by  respiration  was  determined  by  mea- 
suring the  amount  of  carbon  dioxide  given  off,  thus  making  it  possible  to 
estimate  the  respiratory  intensity  by  Truog's  method.  For  this  purpose 
Truog's  apparatus  was  slightly  modified.  The  results,  expressed  in  milli- 
grammes of  carbon  dioxide  produced  in  24  hours  by  100  grm.  of  dry  matter, 
are  collected  into  tables  and  represented  by  diagrams.  The  respiratory  in- 
tensity was  studied  in  its  relation  to  various  factors  —  moisture  of  the  grain , 
plumpness  of  wheat  grains,  density  and  relative  soundness  of  the  grain, 
period  of  dampness,  i.  e.  period  during  which  wheat  is  exposed  to  an  excess 
of  moisture,  temperature,  amount  of  carbon  dioxide  accumulated,  respira- 
tion in  an  ox}?gen-free  atmosphere. 

The  results  obtained  confirm  those  of  other  workers  and  show  the  spon- 
taneous heating  of  damp  grain  to  be  caused  by  the  biological  oxidation  of 
dextrose  and  other  reducing  sugars,  and  that  the  greatest  expenditure  of 
energy  must  occur  in  the  tissues  in  which  this  oxidation  is  necessary  to  the 
formation  of  new  organic  compounds.  This  is  why  respiration  is  either 
especially  vigorous  within  the  embryo  or  else  limited  to  it. 
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Moisture  is  one  of  the  determinating  factors  of  respiration  and  deter- 
mines the  relative  rate  of  diffusion  between  the  various  tissues  of  the 
grain.  Any  increase  in  the  moisture  content  of  the  grain,  therefore, 
causes  a  corresponding  increase  in  the  rate  of  diffusion  and,  at  the  same 
time  an  intensification  of  respiration.  The  increase  is  gradual  and  fairly 
uniform  so  long  as  the  moisture  content  does  not  exceed  14.5  %.  When 
this  percentage  is  exceeded,  as  in  the  case  of  plump  spring  wheat,  the 
increase  rises  abruptly. 

The  density  of  wheat  seeds  generally  increases  with  the  gluten  content. 
Gluten  absorbs  by  imbibition  more  water  than  does  starch.  Consequently 
different  percentages  of  gluten  result  in  different  degrees  of  viscosity  for 
the  same  moisture  content.  The  relative  viscosity  influences  the  rate  of 
diffusion  which,  in  its  turn,  has  a  direct  influence  on  the  intensity  of  respira- 
tion. For  this  reason,  when  the  moisture  content  is  equal,  soft  wheats 
rich  in  starch  respire  more  intensely  than  hard  wheats  of  glassy  structure. 

A  comparison  of  very  full  seed  with  shrivelled  seed  shows  that  the  re- 
spi  ratory  intensity  of  wheat  is  influenced  by  its  plumpness.  The  respiratory 
intensity  of  shrivelled  wheat  is  twice  or  three  times  that  of  the  full  seed  when 
the  moisture  content  exceeds  14  %.  Below  this  figure  the  difference  is 
not  very  marked.  The  great  acceleration  in  the  respiration  of  seeds 
containing  more  than  14  %  of  moisture  may  be  attributed  to  the  higher 
ratio  between  the  germ  and  the  endosperm  involving  a  higher  ratio  between 
the  enzymes  and  substratum. 

The  duration  of  the  period  of  dampness,  or  period  during  which  the 
.wheat  contains  an  excess  of  moisture,  is  in  relation  to  the  respiratory  inten- 
sity. It  may  be  calculated  by  comparing  the  respiration  of  wheat  which 
has  just  been  moistened  with  that  of  naturally  wet  grain  or  with  that  of  grain 
moistened  and  stored  for  various  periods  of  time.  The  respiration  curve 
differs  from  that  of  wheat  which  has  just  been  moistened  when  the  moisture 
content  exceeds  1 2  %,  and  the  difference  is  still  more  marked  when  the  con- 
tent reaches  13  %.  In  the  case  of  wheat  damped  and  then  stored  the  amount 
of  carbon  dioxide  given  off  during  respiration  is  in  proportion  to  the  number 
of  days  during  which  the  wheat  has  been  stored. 

The  temperature  at  which  the  wheat  is  stored  influences  the  intensity 
of  the  diastatic  action,  thus  increasing  the  amount  of  substratum  avail- 
able for  the  respiration  enzymes.  This  is  proved  by  the  stronger  respira- 
tory intensity  of  wheat  stored  at  an  ordinary  temperature  as  compared  with 
that  stored  at  outdoor  temperature  during  the  winter. 

The  injury  done  to  wheat  seed  by  frosts  while  the  plant  is  still  green 
results  in  greater  respiratory  activity  of  the  seeds  after  threshing.  This 
was  proved  by  a  comparative  examination  of  strongly  or  slightly  frostbit- 
ten wheat  and  sound  wheat.  The  greater  respirator}  activity  of  the  Frozen 
seed  is  attributed  by  the  authors  to  inhibition  of  the  synthesis  processes 
produced  1>\  the  frosl  and  the  subsequent  activity  of  the  hydrolytic  en- 
zymes during  thawing. 

The  accumulation  of  gli  a  rapultofthe  hydrolysis  of  the  starch 

supplies  the  respiration  enzymes  with  a  larger  quantit3  of  substratum. 
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Raising  the  temperature  up  to  35°C.  hastens  respiration.  The  diasta- 
tic  action  exercised  on  the  starch  is  intensified  by  raising  the  temperature, 
but  above  a  certain  point  it  is  reduced. 

An  accumulation  of  carbon  dioxide  in  the  respiration  chamber  decreases 
the  respiratory  intensity.  The  average  intensity  of  respiration  during  con- 
secutive four-day  periods  is  greatest  during  the  first  period  and  decreases 
considerably  during  the  following  periods.  In  an  oxygen-free  atmosphere  re- 
spiration is  reduced.  The  ratio  between  respiration  under  these  conditions 
and  that  which  occurs  in  a  normal  atmosphere  is  about  1  :  2.5. 

708  -  Comparative  Transpiration  of  Maize  and  the  Sorghums.  —  Miller  e.  c.  (Department 

of  Botany,  Kansas  Agricultural  Experiment  Station)  and  Coffmann  W.  B.  in  the  Journal 
of  Agricultural  Research,  Vol.  XIII,  No  11,  pp.  579-604,  13  Diagr.  +  2  Plates.  Washing- 
ton, June  10,  1918. 

New  contribution  of  the  Kansas  Agricultural  Experiment  Station  (1) 
to  the  study  of  the  relations  between  consumption  of  water  and  formation 
of  dry  matter  in  maize  and  sorghums.  The  writers  describe  the  experiments 
conducted  at  Garden  City  in  1916  and  in  1917  to  determine  the  relative 
transpiration  of  maize  and  the  sorghums. 

Pride  of  Saline  maize,  Blackhull  kafir,  Dwarf  Blackhull  kafir,  and  Dwarf 
milo  were  used  in  1916  ;  and  in  1917,  in  addition  to  these,  Freed's  White 
Dent  corn,  Sherrod's  White  Dent  corn,  Freeds'  sorgo,  Red  Amber  sorgo 
and  Feterita  were  used.  The  plants  were  grown  in  large  galvanized  iron 
cans  with  a  capacity  of  about  120  kilos  of  soil.  The  soil  used  in  1916  had  a 
water  content  of  10  per  cent  and  a  wilting  coefficient  of  11.1,  while  the  moi- 
sture content  of  the  soil  used  in  1917  was  22  per  cent  and  had  a  wilting  coeffi- 
cient of  15. 1.  The  moisture  content  of  the  soil  was  kept  as  nearly  constant 
as  possible  by  the  addition  of  water  to  the  cans  from  three  to  four  times  each 
day  during  the  time  of  the  experiments.  The  number  of  plants  grown  in 
each  can  was  reduced  to  one  plant  for  each  of  the  varieties  of  corn,  Blackhull 
kafir,  and  Red  Amber  sorgo,  while  the  number  of  plants  of  Dwarf  milo, 
Feterita,  Dwarf  Blackhull  kafir,  and  Freed's  sorgo  varied  from  one  to  three 
to  each  can. 

The  transpiration  was  determined  in  most  of  the  experiments  every 
two  hours  from  7  a.  m.  to  7  p.  m.  Each  experiment  extended  through 
two  or  three  days.  The  cans  were  weighed  on  scales  of  the  platform  type 
with  a  carrying  capacit}T  of  180  kilos  and  were  sensitive  to  about  5  gm. 
In  1916  the  cans  were  placed  in  the  open  on  the  surface  of  the  ground,  but 
in  191 7  they  were  placed  in  a  pit  in  the  centre  of  a  plot  that  was  planted 
with  maize.  The  pit  was  of  such  depth  that  the  tops  of  the  cans  were  on  a 
level  with  the  surface  of  the  ground. 

The  amount  of  water  transpired  per  plant  in  a  given  period  stood,  with 
the  exception  of  Dwarf  Blackhull  kafir  in  1917,  in  the  same  relative  order 
as  the  extent  of  leaf  surface.  The  amount  of  water  transpired  per  plant, 
however,  was  not  proportional  to  the  extent  of  leaf  surface.  Blackhull 
kafir  and  Dwarf  Blackhull  kafir  always  had  the  lowest  rate  of  transpiration 
per  unit  of  leaf  surface  in  the  experiments  in  which  these  plants  were  used. 

(1)  See  R.  Dec.  1917,  No.  1135.  {Ed.) 
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All  the  varieties  of  maize  used  always  transpired  more  water  per  plant  dur- 
ing any  given  period  than  any  of  the  sorghums.  Their  rate  of  transpiration 
per  unit  of  leaf  surf  ace  was,  (with  the  exception  of  the  kafirs),  always  much 
lower  than  that  of  the  sorghums.  The  rate  of  transpiration  per  unit  of 
leaf  surface  for  Feterita,  Dwarf  milo,  Freed's  sorgo,  and  Red  Amber  sOrgo 
was  much  higher  than  that  of  the  maize  plant  under  the  same  conditions. 
This  difference  in  the  transpiration  rate  of  maize  and  the  sorghums  was  more 
marked  when  the  plants  had  reached  their  full  leaf  development  and  the  dif- 
ference in  leaf  surface  of  these  plants  had  reached  a  maximum.  The  differ- 
ence in  the  transpiration  rate  per  unit  of  leaf  surface  was  also  more  evident 
under  severe  climatic  conditions  than  under  conditions  where  the  evapora- 
tion was  low. 

The  results  of  these  experiments  with  maize  and  the  sorghums  seem  to 
indicate  that  in  most  cases  a  small  leaf  surface  is  the  most  important  fac- 
tor in  reducing  the  loss  of  water  from  these  plants.  The  maize  plant  is  not 
capable  of  supplying  its  large  extent  of  leaf  surface  with  a  sufficient  amount 
of  water  to  satisfy  the  evaporating  power  of  the  air,  and  as  a  result  its  rate  of 
transpiration  per  unit  of  leaf  surface  falls  below  what  it  would  be  if  the  needed 
amount  of  water  was  supplied.  The  sorghums,  on  the  other  hand,  with 
their  small  leaf  surface  are  able  to  supply  water  in  amounts  sufficient  to 
satisfy  the  evaporating  powder  of  the  air,  and  as  a  result,  their  rate  of  trans- 
piration per  unit  of  leaf  surface  is  higher  than  that  of  the  maize. 

709  -  Sterility  in  the  Strawberry.  —  Vaixeau  W.  D.  in  the  Journal  of  Agricultural  Research, 
Vol.  XII,  So.  10,  pp.  613-669  +  4  Figs.  +  6  Plates  +  Bibliography  of  44  Publications. 
Washington,  March,  11, 191 8. 

The  investigations  described  were  made  during  the  four  years  1913-1917 
at  the  Agricultural  Station  of  Minnesota  with  the  object  of  finding  a  plaus- 
ible explanation  of  the  abortion  of  pollen  so  frequent  in  plants  of  hybrid 
origin.  Sterility  of  the  pistil  and  abortion  of  the  anther,  which  result  from 
a  strong  tendency  of  the  Fragaria  genus  to  dioecia  were  also  studied  in  wild 
species  and  cultivated  varieties  of  strawberry. 

All  parts  of  the  flower  of  the  Fragaria  genus  are  pentamerous  with  the 
exception  of  the  pistils.  The  stamens  are  arranged  in  three  whorls : —  1)  The 
external  parapetalous  series  of  ten  stamens  ;  2)  the  centre  antipetalous 
series  of  five  short  stamens,  3)  the  internal  antisepalous  series  of  rive  sta- 
mens. The  increase  in  the  number  of  stamens  is  caused  by  an  addition 
of  five  (or  multiple  of  five)  stamens  to  the  antisepalous  or  antipetalous  se- 
ries, while  the  decreases  in  this  number  are  due  to  the  disappearance,  first 
of  the  antipetalous  series,  then  of  the  antisepalous  series.  The  parape- 
talous series  appears  to  be  constant.  The  decrease  in  the  number  of  the 
stamens  is  in  110  way  connected  with  dioecia.  There  is,  however,  a  positive 
correlation  .between  the  position  of  the  flower,  the  number  of  its  parts  and 
the  size  of  the  fruit . 

The  wild  species  of  ■'  a  of  North  America,  from  which  the  straw- 

berries cultivated  on  this  continent  are  derived,  are  mostly   diecious.    The 
pistillate  plants  bear  staminodia  which  rarely  reach  the  stage  of   pollen 

[7  08-109] 


PHYSIOLOGY    OF    PLANT?  66l 


mother  cells.  The  staminate  plants,  however,  bear  pistils  which,  at  first 
sight,  appear  perfect,  but  which  are  rarely  capable  of  functioning. 

In  a  few  wild  Fragaria  Virginiana  plants  which  appear  sterile  the  de- 
velopment of  the  pollen  continues  to  the  stage  at  which  the  tetrads  divide, 
or  a  little  beyond  this  stage,  to  the  liberation  of  microspore,  when  the  con- 
tents of  the  anthers  are  completely  broken  up  into  an  oily  mass.  In  other 
cases  part  of  the  microspores  of  an  anther  develop  normally  and  the  other 
part  is  subjected  to  the  disintegration  already  described.  Finally,  in  other 
plants,  soon  after  the  liberation  of  the  microspores,  which  is  followed  by 
their  very  slight  development,  there  is  a  complete  abortion  of  the  pollen 
of  the  same  type  as  that  of  the  hybrids. 

In  wild  strawberries  these  types  all  seem  to  express,  in  different  manners, 
a  tendency  to  dioecia,  and  no  hybridisation  occurs.  Similar  types  of  anthers 
are  common  in  certain  cultivated  strawberries  on  the  first  flowers  of  an 
inflorescence,  specially  at  the  beginning  of  the  season. 

There  is  a  correlation  between  the  position  of  the  flowers  and  the  ferti- 
lity of  the  pistils.  The  fertility  decreases  in  the  last  flowers  of  an  inflore- 
scence to  open.  The  sterility  of  the  pistils  causes  the  production  of  fruit 
irregular  in  shape,  or  even  the  complete  absence  of  fruit  (completely  sterile 
flowers).  The  sterility  of  the  late-opening  flowers  of  an  inflorescence  is 
more  general  in  hermaphrodite  flowers  than  in  those  having  pistils  only. 
This  seems  to  show  that  hermaphrodite  flowers  are  derived  from  staminate 
flowers  of  diecious  wild  varieties. 

In  wild  Fragaria  Virginiana  and  F.  Americana  types  considerable  quan- 
tities of  aborted  pollen  are  rarely  found  except  in  the  anthers  of  the  inter- 
mediate t)rpe.  On  the  other  hand  most  of  the  cultivated  varieties  of  these 
two  species  produce  abundant  aborted  pollen  of  the  type  common  in  hybrids. 
The  percentage  of  aborted  pollen  grains  is  not  constant  either  in  the  differ- 
ent flowers  of  one  variety  or  in  the  different  anthers  of  one  flower,  but  seems 
to  vary  as  much  in  the  second  case  as  in  the  first. 

In  varieties  of  strawberries  with  a  high  percentage  of  aborted  pollen 
there  occur  a  certain  number  of  morphologically  normal  pollen  grains  capable 
of  functioning.  This  has  been  proved  by  germination  tests  and  fertilisa- 
tion tests  with  subsequent  isolation  of  the  flowers  in  bags.  There  is  no 
proof  of  the  physiological  self- sterility  of  the  Fragaria  genus. 

In  the  partially  sterile  variety,  Minnesota  3,  the  pollen  develops  normally 
till  the  microspores  separate  from  the  tetrad.  At  this  moment  all  the  mi- 
crospores appear  normal  and  similar,  but  later  variations  appear,  in  their 
rate  of  development,  the  period  of  their  division  from  the  nucleus  and  their 
individual  capacity  for  normal  development.  At  all  the  stages  of  their 
development  microspores  are  found  in  various  states  of  abortion.  In  Fra- 
garia Virginiana,  however,  development  is  as  regular  after  the  liberation  of 
the  microspores  as  previous  to  it. 

This  marks  the  beginning  of  a  gametophytic  generation  independent 
of  the  metabolic  development  processes.  The  individual  microspores  float 
in  a  homogeneous  nutrient  medium  supplied  by  the  sporophyte,  but  the  uti- 
lisation of  this  food  in  the  metabolism  of  the  cell  depends  on  the  indivi- 
dual organisation  of  the  microspores. 
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Many  workers  have  shown  that  the  specific  combinations  of  chromo- 
somes are  a  powerful  positive  or  negative  factor  in  the  individual  develop- 
ment of  plants  and  animals.  In  plants  such  as  strawberry  varieties,  hete- 
rozygous for  many  factors,  numerous  new  chromosome  combinations  occur 
for  the  first  time  in  the  microspores.  The  differences  observed  in  the  rate 
of  growth,  in  the  period  of  division  of  the  microspores,  in  the  growing  capa- 
city of  the  cytoplasm,  and  also,  in  many  cases,  in  the  incapacity  for  normal 
development,  appear  to  be  the  external  manifestation  of  differences  in  the 
capacity  of  these  new  chromosome  combinations  to  cause  the  metabolism 
of  the  cell  to  progress. 

710  -  Foundation  of  a  Selection  Station  auxiliary  to  that  of  Svalof  in  Jamtland,  Sweden. 

—  Siden,  J.  F.,  in  Sveriges    Utsddesforenings  Tidskrift,  Year  XXIX,  Pt.  1,  pp.  24-27. 
Malmo,  191 9. 

The  foundation  of  this  auxiliary  Station  (situated  in  the  commune  of 
As,  to  the  north  of  the  town  of  Ostersund)  with  buildings  and  experimental 
fields  of  its  own,  supplier  a  great  need  and  will  certainly  have  an  advanta- 
geous influence  on  the  agricultural  development  of  Jamtland. 

In  this  region  the  work  of  selection  depends  upon  two  series  of  factors  : 

1)  Agrogeological  factors.  —  The  greater  part  of  the  agricultural  soil 
of  Jamtland  comes  from  the  weathering  of  Silurian  rocks  ;  it  is  rich  in  lime, 
fertile,  and  favourable  to  the  development  of  cereals  and  fodder  plants,  pro- 
vided that  types  which  are  early  and  resistant  to  cold  are  to  be  obtained. 

2)  Climatic  factors.  —  During  the  summer  differences  of  temperature 
depend  much  more  on  altitude  than  on  latitude ;  so  that  thermic  contrasts 
are  much  greater  between  the  plain  region  in  the  east  and  the  hilly  region 
in  the  west  than  between  the  extreme  districts  of  the  south  and  north  of 
the  province. 

An  idea  of  the  distribution  of  crops  in  Jamtland  can  be  obtained  from 
the  appended  Table,  which  indicates  also,  by  way  of  comparison,  how  crops 
are  distributed  in  the  region  of  Xorrlaud  and  in  the  whole  of  Sweden. 

In  Jamtland  the  principal  crops  are  fodder  plants,  grown  chiefly  in 
artificial  meadows,  which  give  large  yields,  thanks  to  the  richness  of  the 
soil  in  lime.  One  of  the  obstacles  to  the  extension  of  the  cultivation  of 
the  best  fodder  plants,  for  instance  clover,  is  the  harshness  of  the  climate, 
which  often  seriously  diminishes  the  crop. 

Another  great  inconvenience  is  the  use  of  seed  coming  from  the  south 
of  Sweden  and  sold  without  any  guarantee  of  origin  or  purity.  One  of  the 
principal  tasks  of  the  new  Station  then  will  consists  in  selecting  types  of  clo- 
ver and  other  fodder  plants  which  are  especially  suited  to  local  conditions; 
to  augment  their  earliness  and  resistance  and  to  supply  agriculturists 
with  trustworthy  guaranteed  seed  {see  table  pag.  663). 

The  cereal  most  cultivated  in  Jamtland  is  barley  and  the  favourite 
variety  is  Norrbotten  6-rowed.  In  some  localities  the  Svanhals  and  Gnll- 
korn  varieties  have  la-en  introduced,  but  they  are  generally  too  late,  and  are 
consequently  exposed  to  the  first  autumn  frosts  before  having  attained 
maturity.  In  the  work  of  selection  the  chief  object  must  be  earliness  even 
if  it  is  obtained  at  the  expense  ol  productivitj . 
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Crops 


Province 
of  Jamtland 


Region 
of   Norrland 


Whole 
of  Sweden 


Fodder   plants 

Spring  cereals 

Winter  cereals 

Roots 

Various  .    .    .    . 
Fruit  trees.    .    . 


16.6 


72.9% 
(,  13.8  barley 


2.4  oats 
1.0 

3-7 
4.9 
0.8 


25-5 


62.1% 
\   1 5. 1  barley 
/     9.4  oats 

i-7 
4-3 

2.S 

1.6 


J  00,0 


i  00.0 


3i-3 


33-4% 

4.6  barley 
21.3  oats 

13-2 

6.9 
5-9 
9-3 


100.0 


711  -  Selection  Work  with  Winter  Wheat  at  the  Station  of  Ultima,  Sweden.  — 

Torssell,  R.,  in  Sveriges  Utsddeforenings  Tidskrift,  Year  XXIX,  Pt.  1,  pp.  10-13.  Malmo, 
1919. 

The  auxiliary  Station  of  Ultima  (to  the  south  of  Upsala)  serves  the 
region  of  Malaren,  the  lower  zone  of  the  territory  of  Delarne  and  the  south- 
ern districts   of   Gastfikland. 

Among  the  plants  submitted  to  selection  and  hybridisation,  winter 
wheat  holds  one  of  the  first  places  and  its  cultivation  could  be  extended 
with  advantage  over  vast  expanses  of  good  wheat  land. 

The  climatic  conditions,  on  the  contrary,  are  very  unfavourable  ; 
the  shortness  of  the  growing  season  constitutes  a  serious  obstacle  to  the 
work  of  the  selector,  who  must  limit  the  choice  of  material  for  study 
to  the  most  early  types. 

For  a  long  period  numerous  comparative  cultural  experiments  have 
been  made  with  some  of  the  best  wheats  obtained  at  Svalof,  such  as  Re- 
nodlad  Squarehead,  Bor,  Ris,  Igris  and  Pudel,  which  have  given  good 
results  ;  but  finally  these  have  been  totally  replaced  b3^  the  new  types 
of  the  Thule  series,  created  specially  for  Mid  Sweden. 

From  the  beginning  of  the  work  it  was  seen  that,  to  arrive  at  posi- 
tive results,  it  was  necessary  to  have  recourse  to  the  old  pubescent  native 
wheat,  which  has  a  high  degree  of  resistance  to  cold  and  at  the  same 
time  is  very  early  ("  gamla  hiirdiga  ludna  lantvetet").  In  the  work 
of  selection  the  following  two  methods  have  been  pursued :  —  (1)  ge- 
nealogical selection  (by  pure  lines)  of  native  wheat ;  (2)  crossing  of  this 
wheat  with  exotic  wheats  remarkable  for  their  high  productivity. 

Work  of  crossing.  —  In  1905,  at  Svalof,  a  beginning  was 
made  by  crossing  native  wheat  and  -Pudel  (this  last  relatively  resistant 
to  cold  and  a  good  producer)  ;  from  these  crossings  the  series  of  Thule 
wheats  is  derived. 

In  1914,  after  four  years  of  cultural  experiments  at  Ultuna,  Thule 
was  put  on  the  market  and,  in  1917,  another  type  appeared,  produced  by 
subsequent  selection  from  the  same  material,  that  is  to  say  Thule  II. 

Thule  I  and  Thule  II  were  both  created  at  Svalof,  but  meanwhile 
some  of  the   experimental   seed  taken   to   Ultuna   to   be   submitted   to 
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selection  gave  rise  to  new  and  valuable  types,  notably  Svea  wheat,  still 
more  resistant  than  Thule  II  to  the  severity  of  winter.  All  these  newly 
created  varieties,  although  very  good  from  the  point  of  view  of  yield,  of 
strength  of  straw  and  of  resistance  to  rust,  are  not  yet  so  early  and 
resistant  as  the  native  varieties. 

In  order  to  obtain  types  which,  while  retaining  the  productivity 
of  Thule  II,  possess  to  a  higher  degree  the  resistant  character  of  native 
wheat,  rehybridization  of  Thule  with  this  native  wheat  has  been  carried 
further. 

The  products  of  this  crossing  are  at  present  under  examination  ; 
and  so  far  they  are  considered  very  promising. 

Genealogical  selection.  —  In  resistance  to  blight,  strength  of 
straw,  and  productivity,  the  native  types,  while  leaving  on  the  whole 
much  to  be  desired,  present  great,  individual  differences  both  fixed  and 
transmissible,  which  give  opportunity  for  improvement  by  direct 
selection. 

The  native  wheats  of  Svalof  selected  from  pure  strains  (the  "  Svalof 
renodlade  Sammetsvete  ")  are  worthy  of  note,  although  the  best  types 
have  not  yet  been  put  on  the  market. 

At  Ultima  numerous  strains  and  families  of  native  wheats  derived  from 
various  provinces  of  Sweden,  as  far  as  Norrland,  are  on  trial.  For  example, 
wheats  from  Filholm,  Tornerud,  Latorp,  native  wheat  from  Varmland 
and  Vasternorrland.  These  last  two  have  given  the  best  results.  They 
are  distinguished,  in  fact,  from  common  native  wheat  ("  vauliga  Sammets- 
vete ")  not  only  by  their  greater  productivity,  but  also  by  a  higher  degree 
of  resistance  to  rust  (especially  Vasternorrland)  and  by  the  strength  of 
the  straw    (especially    Varmland). 

Improved  native  types,  which  can  be  classed  among  good  wheats, 
offer  excellent  material  for  further  work  of  selection  and  hybridisation. 
Several  crosses  have  already  been  made  between  these  types  and  the 
Sven  and  Thule  varieties  at  Ultuna,  and  the  products  of  the  crossing 
are  at  present  under  examination. 

The  following  are  some  comparative  data  on  the  productivity  of 
Ultuna  wheats  furnished  by  a  series  of  cultural  experiments  : 


Varieties  "i    Wheat 

Kg.   of   grain 

per  hectare 

Relative 
index  <>t  productivity 
(Sammets\  i  te       1 

[80 
28.25 

|OIO 
'  20 

10  . 
1  1 
C09.  | 

1    1     *     ^ 



Thule    11 

Svea 

Varmland 

2755 

MMI.O 
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Sol  (a  high  producer)  and  Pansar  (very  resistant  to  rust),  cannot, 
by  reason  of  the  climate,  penetrate  into  Svealand,  but  it  may  well  be 
that,  in  the  future,  with  suitable  recrossing,  these  excellent  wheats  may 
become  more  resistant,  and  be  able  to  withstand  the  climatic  conditions 
of  Malaren. 

712  -  Hybridisation  and  Selection  of  Wheat,  Oats,  and  Barley  in  the  Interior  of 

Alaska  ( 1 ).  —  Georgeson  C.  C,  I.  Wheat,  in  the  Report  of  the  Alaska  Agricultural 
Experiment  Stations,  1917,  pp.  23-25,  43-46  and  63-65.  —  II.  Oats.  Ibid  ,  pp.  25-26;  III. 
Barley,  Ibid.,pp.  46-49,  p.  62.  Washington,  1919. 

I.  —  Wheat.  —  The  results  are  given  of  a  series  of  experiments  on  ac- 
climatatioii,  selection,  and  hybridisation  of  different  varieties  of  spring  and 
winter  wheat  in  the  interior  of  Alaska,  at  the  stations  of  Rampart  in  the 
Yukon  Valley,  and  Fairbanks  in  the  Valley  of  the  Tanana,  a  tributary  of 
the  Yukon. 

1 

Winter  wheat.  —  In  both  centres  the  results  of  the  experiments  with 
winter  wheat  were  definitely  negative.  During  the  winter  of  1917  Khar- 
kov wheat,  the  sole  variety  of  which  some  hope  still  remained,  was  complete- 
ly destroyed  by  the  cold. 

Spring  wheat.  —  For  spring  wheat  the  situation  is  better,  and  contrary 
to  all  expectations,  the  results  of  the  last  years  gave  better  hopes  for  the 
future.  Romanov  and  Marquis  wheats,  which,  however,  deserve  to  be' 
subjected  to  new  tests,  were  left  aside,  and  attention  concentrated  on  the 
recently-introduced  Siberian  types.  The  H.  G.  and  Chogot  varieties, 
are  both  extraordinarily  early  wheats  (90  days'  vegetative  period)  and  are 
able  to  ripen  their  seeds  regularly  every  year.  In  1917  Chogot  proved  ear- 
lier than  Rampart  and  H.  G.  at  Fairbanks".  Although  it  was  not  possible 
to  realise  a  subsequent  improvement,  the  results  obtained  with  these  Si- 
berian wheats  are  already  such  as  to  assure  a  good  grain  harvest  each 
year,  even  in  these  high  latitudes. 

Of  the  hybridisation  tests  made  to  unite  in  the  best  proportions  the 
characters  of  earliness,  productivity,  and  good  quality  of  grain,  the  most 
promising  results  were  obtained  with  the  crosses  Chogot  X  Marquis  and 
Chogot  X  Romanov.  In  each  case  the  hybrids  were  earlier  than  the  la- 
test parent  (Romanov  and  Marquis),  and  it  would  doubtless  prove  possi- 
ble to  fix  the  characters  which  still  have  a  tendency  to  dissociation  and  to 
obtain  types  particularly  well  adapted  to  the  districts  in  question  in  the 
interior  of   Alaska. 

II.  —  Oats.  —  Although  Finnish  Black,  Norwegian,  and  South  Dakota, 
all  three  black  oats,  have  given  relatively  satisfactory  results,  they  are 
still  far  from  the  desired  type  capable  of  ripening  its  grain  each  year.  The 
degree  of  earliness  still  has  to  be  increased. 

Copperfield  is  a  grey  oat  with  really  valuable  characters.  It  is,  how- 
ever, still  over-late  and  is  thus  exposed  to  the  first  autumn  frosts  before 
the  ripening  stage  is  ended. 

Toholampi  (a  type  of  Finnish  Black)  is  of  fine  growth  and  has  open 
panicles.  «. 


(1)  On  hybridisation  and  selection  of  cereals  in  Alaska,  see  R.,  April  1918,  No.  405.  (Ed.) 
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The  cross  Copperfield  X  Toholampi  gave  descendants  which,  though 
not  yet  fixed,  are  earlier  than  either  parent.  In  1917  complete  ripening 
took  place  on  August  20th.  These  hybrids  have  received  the  distinctive 
number  of  25  a. 

Very  promising  material  (No.  36  a)  was  obtained  by  crossing  Black 
Tartarian  X  Yakoutsk  (G.  I.  No.  498).  Almost  all  the  hybrids  ripened  on 
August  27th,  1917  (two  weeks  before  Black  Tartarian).  At  the  same  time 
they  showed  very  vigorous  growth  and  yellow,  well-developed  grain.  In 
these  lrvbrids  the  yellow  colour  of  Yakoutsk  was  absolutely  dominant  over 
the  black  of  Tartarian. 

The  series  No.  25  and  No.  36  represent  two  types  of  oats  which  appear 
capable  of  ripening  regularly  each  year  in  the  interior  of  Alaska. 

Some  of  the  No.  25,  a  hybrid  series  (Copperfield  X  Toholampi)  $  X 
South  Dakota  (G.  I.  No.  637)  are  still  being  tested."  They  are  very  early 
but  still  far  from  stable.  The  investigations  reported  were  all  carried  out 
at  the  Rampart  Agricultural  Station  at  650  30'  of  northern  latitude. 

III.  —  Barley.  —  The  types  of  barley  adapted  to  Alaska  must  be  early 
and  hull-less.  The  hybrid  19  b  (derived  from  the  hybrid  I  a  X  S.  P.  I. 
No.  12  709)  would  satisfy  these  requirements  very  well.  It  reaches  a 
height  of  48  inches,  has  strong,  stiff  straw,  smooth  grain,  and  is  long  and 
straight  in  the  ear.  The  absent  awns  are  replaced  by  mucrons.  The  largest 
ears  of  the  190  variety  have  70  to  78  caryopses  and  ripen  in  106  days. 
This  series  of  hybrids  will  be  subjected  to  selection. 

The  hybrid  14  a  (S.  P.  I.  No.  19  851  X  Abyssin)  is  also  worthy  of  note. 

The  specimens  belonging  to  these  types  vary  greatly  in  colour,  from 
yellowish  white  to  yellow  and  clark  blue  with  purple  shades.  Awns  are 
absent.  Among  the  specimens  of  this  series  now  being  examined,  the  type 
2-2-1-2  deserves  special  mention.  It  is  a  two-row  barley  with  smooth 
grain,  no  awns,  stiff  straw,  reaching  a  length  of  46  inches,  with  ears  over 
3  inches  long  containing  32  thick  caryopses.  This  hybrid  will  be  repro- 
duced. Another  promising  hybrid  is  the  six-row  28  e  (=  hybrid  14  e  X 
Hansen).  Many  of  the  plants  are  bearded,  but  it  is  hoped  by  subsequent 
work  to  eliminate  this  fault  whilst  still  preserving  the  best  characters. 

Of  the  numerous  crosses  studied  only  a  few  deserve  to  be  retained. 
They  are  superior  to  the  varieties  tested  hitherto  and  justify  all  the  work 
expended  on  them. 

713  -  Contribution  to  the  Technique  of  the  Selection  of  Rye.  —  iteribert-nilsson,  N., 
in  Nordisk  Jordbrugforskning,  Parts  1-2,  pp.  1-9.  Copenhagen,  1919. 
It  has  been  found,  from  several  hundreds  of  observations,  that  the  de- 
gree of  soli"  -fertilisation  in  rye  is  very  low  :  from  o  to  5  %.  It  is  not  rare, 
however,  to  see  isolated  plants,  submitted  in  consequence  to  compulsory 
self-fertilisation,  behave  like  wheat  or  oats  and  give  a  relatively  high  per- 
centage  of  setting.  The  frequency  of  these  individuals  may  be  1  or  2 
In  such  a  case  the  character  of  self-fertilisation  is  hereditary,  as  is  shown 
in  the  following  Table,  which  gives  data  concerning  three  successive 
generations. 
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Behaviour  of  the  progeny  of  a  self -fertilised  rye  plant  as  regards 

their  self -fertility. 
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Unfortunately  self-fertile  plants  cannot  be  selected  as  a  starting  point 
for  important  new  varieties,  by  reason  of  a  rapid  degeneration  of  character 
which,  is  observed  in  successive  generations.  Although  the  degree  of  auto- 
fecundity  remains  high,  the  seeds  are  small  and  deformed,  the  tillering 
is  insufficient,  the  stems  are  fragile  and  tend  to  be  dwarfed.  Self -ferti- 
lisation and  autovitality  constitute  in  these  cases  two  distinct  characters 
which  cannot  coexist,  so  that  a  prolonged  isolation  from  generation  to 
generation  leads  to  a  progressive  degeneration  of  the  vitality  of  indivi- 
duals. So  much  for  the  isolation  of  individuals  (where  each  individual  is 
always  fertilised  by  its  own  pollen) . 

For  the  isolation  of  populations  a  choice  is  made  of  one  plant,  for 
example  the  Petkuser  variety  of  rye.  Its  seeds  are  sown  at  such  a  distance 
from  other  populations,  as  to  exclude  contact  with  their  pollen  while 
individuals  of  the  same  population  can  easily  fertilise  each  other.  If 
this  procedure  is  continued  for  a  series  of  generations  the  same  phenome- 
non is  repeated  as  for  isolated  individuals  :  that  is  to  say  a  progressive 
diminution  of  yield. 

It  must  be  concluded  that  selection  by  pure  descent  (necessitating  iso- 
lation)  is  impossible  in  the  case  of  rye. 

It  can  now  be  asked  whether  it  is  possible  or  not  to  maintain  vitality 
without  sacrificing  the  differentiation  obtained  by  isolation.  The  author 
thinks  he  has  practically  solved  the  problem  by  the  following  proceedure  : 
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by  crossing  two  individuals  of  the  third  and  fourth  generation  and  belong- 
ing to  two  different  strains  and  already  very  degenerated  (with  very  fragile 
straw  and  of  a  height  equal  to  half  the  normal),  there  are  immediately 
obtained,  in  the  first  generation,  robust  and  entirely  normal  descendants. 

Analogous  results  are  obtained  on  repeating  the  operation  for  two 
different,  isolated  populations.  In  this  case  the  products  of  hybridisation 
are  even  sometimes  endowed  with  a  degree  of  productivity  superior  to 
that  of  the  original  species.  It  is,  however,  certain  that  with  hybridi- 
sation a  part  of  the  differentiation  obtained  by  means  of  isolation  is  lost  ; 
but  this  loss  is  so  much  the  less  acute  as  the  degree  of  differentiation 
obtained  is  higher  and  as  the  contrast  or  incompatibility  of  positive  cha- 
racteristics is  feebler.  By  aid  of  a  methodical  series  of  hybridisations  and 
by  following  the  ordinary  rules,  there  may  even  be  created  types  in  which 
the  combination  of  the  factors  of  productivity  is  better  than  in  the  two 
parents. 

Such  a  procedure  certainty  admits  of  the  unforeseen  and  can,  in  so 
far  as  concerns  the  combination  of  characters  give  entirely  negative  re- 
sults. But  other  methods  supplying  a  remedy  for  the  diminution  of 
vitality  due  to  isolation,  are  not  known  up  to  the  present. 

Conclusions.  —  (i)  A  beginning  is  made  by  practising  indivi- 
dual selection  by  pure  strains  during  3  or  4  generations  so  as  to  beable 
to  isolate  with  certainty  various  isogenous  types. 

(2)  In  a  second  period  types  are  crossed  to  obviate  phenomena  of 
degradation  which  have  become  rapidly  accentuated. 

(3)  By  the  aid  of  successive  and  methodical  selection  the  best  com- 
binations are  isolated  in  practically  homozygotic  conditions. 

714  -  First  Selection  of  Rice  made  at  the  Laboratory  for  the  Study  of  Cereals  at 
Saigon,  Cochin-China.  —  Carle,  Edmond,  in  the  Bulletin  agricole  de  I'lnstitut  scien- 
tifique  de  Saigon,  Year  I,  No.  3,  pp.  74-87.     Saigon,  March,  1919. 

This  work,  commenced  in  1912,  comprises : —  (1)  gathering  and 
classification  of  material;   (2)  Choice  of  grain  ;   (3)  genealogical  selection. 

Gathering  and  classification  of  material.  —  With  the  colla- 
boration of  the  Administrators  of  the  Provinces  and  of  some  planters,  the 
Laboratory  of  Saigon  has  been  able,  in  two  years,  to  get  together  a  col- 
lection of  rice,  which,  if  not  complete,  is  at  least  most  important,  for  it 
includes  700  to  800  varieties.  As  soon  as  it  was  received,  each  variety 
(accompanied  by  a  label  with  particulars  concerning  name,  source,  date  of 
collection,  length  of  vegetative  ■period,  etc.)  was  classified  and  ticketed. 
It  was  ascertained  thus  that  the  number  of  really  distinct  varieties  was 
much  smaller  than  at  first  appe  red,  certain  identical  varieties  bear- 
ing different  names  according  to  the  places  of  origin.  To  establish  the 
synonymy  of  varieties  more  satisfactorily,  to  study  each  of  them  and  at 
tin-  same  time  select  the  best,  a  series  of  cultural  trials  was  made 
on  small  plots,  followed  by  the  study  of  the  grains  obtained.  The  whole 
of  these  research  aprised  the  EollQwing  series  ol  operations  : 

(1)  Agricultural  study  :  Cultivation  ;  Sowing  time  ;  Time  of  flower- 
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ing  ;  Time  of  maturity  ;  Duration  of  life  ;  Yield  per  hectare  ;  Weight 
of  one  hectolitre  of  grain  ;  Weight  of  1000  grains  ;  Number  of  grains  to 
the  ounce  of  25  grammes. 

(2)  External  study  of  the  grain.  —  Form,  (long,  medium,  round); 
Dimensions  (length,  breadth)  ;  Colour  of  the  kernel. 

(3)  Study  of  the  kernel  after  decortication  by  hand.  —  Appearance 
of  the  kernel  (hard  or  not,  transparent  or  opaque). 

(4)  Botanical  and  micrographical  study.  —  Stem ;  Leaves ;  Flow- 
ers ;  Ears  ;  Germination  of  grain. 

(5)  Chemical  study.  —  Research  on  the  nutritive  principles, 
Classification  in  varieties  good  for  consumption,  or  suitable  "for  the  ma- 
nufacture of  alcohol. 

(6)  Commercial  study.  —  Homogeneity ;  Weight  of  kernels  after 
decortication  ;  Weight  of  husk  ;  Fitness  for  polishing. 

Choice  of  grain.  —  In  Cochin-China  one  sign  of  degeneration  in 
numerous  varieties,  due  generally  to  the  primitive  cultural  practices  of  the 
natives,  is  the  red  colour  of  the  tegument  of  the  grain.  This  colouring 
has  two  principal  inconveniences  :  (1)  at  the  moment  of  maturity  many 
red  grains  fall  before  or  during  harvesting,  in  consequence  of  their  feeble 
adherence  to  the  rachis,  which  may  cause  a  considerable  loss  in  certain 
cases  ;  (2)  red  rice  gives  a  smaller  yield  in  polishing  for  it  necessitates 
a  greater  wear  of  the  tegument  to  obtain  the  pure  white  colour. 

Varieties  of  rice  with  red  grain  may  have  other  characteristics 
identical  with  those  of  the  principal  cultivated  varieties  and  present 
only  faults  of  red  colouring  and  liability  to  fall ;  on  the  other  hand  the 
proportion  of  red  grains  may  reach  100  %  in  certain  varieties. 

These  facts  show  the  necessity  of  eliminating  all  the  red  grains  from 
the  seed,  for  they  reproduce  this  character  easily ;  but  this  sorting  would 
be  too  costly  if  it  were  practised  on  varieties  containing  too  many  red 
grains,  it  is  best  then  to  do  it  only  when  the  proportion  of  red  grains  does 
not  exceed  20%.  To  this  purpose  the  "Certani"  table  is  used,  by 
which  distinction  can  be  made  between  transparent  grains  (good  seed), 
opaque  grains,  red  grains,  grains  with  deteriorated  starch,  etc.),  which 
are  rejected. 

The  operations  of  sorting  varieties  after  culture,  in  view  of  their  classi- 
fication, have  permitted  the  putting  aside  of  a  certain  number  which  it  was 
of  interest  to  select  by  scientific  methods.  These  are  Hue-ky ;  Ra-may ; 
Cadung  Baria  ;  Bong-dua  ;  Phung-tien ;  Nang-gong-trang  ;  Tam-vuoc ; 
Nang-so  ;  Cadung-bap  ;   Cadung-Gocong  ;  Nang-meo. 

These  are  in  general  varieties  of  rice  with  more  or  less  round  grains 
(Gocong  type),  which  are  the  best  for  obtaining  the  finest  rice. 

Geneaeogicae  selection.  —  Except  for  some  differences  in  detail, 
the  method  employed  is  the  same  as  at  the  agricultural  Station  of  Tjikeu- 
meuh    (Java). 

First  generation.  —  From  a  plot  sown  with  seeds  which  had  been 
already  selected  for  several  generations,  the  finest  plants,  distinguished  by 
their  vigour,  their  tillering,  etc.,  were  taken.    They  were  harvested  se- 
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parately,  and  then  studied  at  the  Laboratory  to  ascertain  the  number 
and  weight  of  the  panicle  of  each  plant  (tuft).  Afterwards  the  15  best 
tufts  were  chosen  and  numbered. 

Second  generation.  —  From  each  of  the  15  numbered  tufts  100  grains 
were  sown,  spaced  out  20  cm.  apart  is  every  direction  in  a  separate  plot 
(15  plots  in  all).  It  was  not  thought  necessary  to  separate  these  plots 
by  intercalary  crops  because  staurogamy  does  not  occur  naturally  in  rice. 
On  the  contrary,  with  a  view  to  compare  the  plants  of  the  15  selection  plots 
with  those  coming  from  unselected  seeds  (populations),  three  plots  of  po- 
pulations   were    intercalated. 

In  all,  there  were  obtained  thus  15  X  100  =  1500  selected  indivi- 
duals, plus  a  certain  number  of  plants  from  the  populations.  This  mate- 
rial was  then  classified  according  to  : —  quality  and  dimensions  of  the  grain; 
weight  of  1000  grains  ;  number  and  weight  of  the  panicles  for  each  plant. 

Third  generation.  —  From  each  of  the  15  selection  plots  the  four 
best  types  were  chosen,  and  a  hundred  grains  sown  on  distinct  plots. 
There  were  thus  4  X  15  =  60  plots  each  containing  100  plants,  which 
brought  the  total  number  of  plants  (tufts)  of  this  generation  to  60  X  100 
=  6000.     At  harvest  they  were  classified  as  before. 

Fourth  generation.  ■ —  At  the  moment  when  the  author  wrote  his  art- 
icle this  generation  was  in  course  of  development. 

Conclusions.  —  From  the  2nd.  generation  there  has  been  ascertained : 

(1)  a  very  considerable  improvement  in  the  homogeneity  of  the 
grains ; 

(2)  a  slight  increase  in  the  weight  of  1000  grains,  and,  consequently, 
an  increase  in  the  weight  of  a  hectolitre. 

(3)  an  increase  of  tillering,  manifested  by  an  increase  of  the  average 
number  of  stems  per  100  tufts. 

(4)  certain  strains  are  sharply  distinguished  by  much  greater  yields 
than  those  of  the  average  of  populations ;  on  the  contrary,  in  the  succeeding 
generations  it  was  observed  that  this  special  characteristic  of  heavy  yield 
in  a  given  descent  had  no  great  fixity. 

In  the  3rd.  generation,  by  comparing  the  yields  given  by  all  descents 
in  the  preceding  generation,  it  has  been  already  possible  : 

(5)  to  classify  the  strains  which  appear  to  have  most  fixity  from 
the  point  of  view  of  heavy  yield. 

In  the  4th.  generation  it  will  be  possible  : 

(6)  to  isolate  a  certain  number  of  choice  strains. 

715  -  Character  Inheritance  in  the  Cowpea.  --HARLAND.s.C.inthe  Journal  of  Genetics, 
Vol.  VIII,  No.  2,  pp.  101-132  +1  Fig.  +  1 7  Tables  +  Bibliography  of  7  Publications. 
London,  April,  1919. 

The  inheritance  of  the  following  characters  was  studied  in  the  cowpea 
[Vigna  sinensis  Endl.  =     I'.  Catjang  Walp.)  ; — 

I.  — Colour  of  the-  Glowers. 

II.  —  Shape  and  design  of  the  marking  of  the  sp<  rmoderm. 
III.-     Colour  of  the  spermoderm. 
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I.  —  Colour  OF  the  flowers.  —There  are  three  principal  types  of 
colour  : 

1)  Dark  type.  —  Strong  anthocyanine  content  producing  a  pre- 
dominant, more  or  less  dark,  reddish  violet  colour  which  affects  the  stan- 
dard and  the  wings  more  especially.  The  corona  is  usually  colourless  but 
sometimes  has  slight  violet  markings. 

2)  Pale  type.  —  l>ss  anthocyanine,  producing  slight  violet  mark- 
ings on  the  wings,  the  standard  being  almost  white  and  the  corona  co- 
lourless. 

3)  White  type.  —  Complete  absence  of  anthocyanine.  The  flower 
is  white  except  for  a  pale  greenish  yellow  shade  round  the  base  of  the 
standard. 

Results  of  crosses.  —  Dark  type  x  pale  typo.  Many  reciprocal 
crosses  were  made. 

In  the  F\,  the  colour  of  the  flower  of  the  hybrid  could  not  be  distin- 
guished in  any  way,  from  that  of  the  dark-flowered  parent.  The  dark 
type  is,  therefore,  absolutely  dominant  over  the  pale  type. 

In  the  F2  there  was  segregation  in  the  Mendelian  ratio  of  3  dark 
flowers  ;  1  pale  flower. 

In  the  Fz,  the  pale-flowered  plants  of  the  F.^  gave,  with  very  few  excep- 
tions, descendants  which  maintained  this  character  constant.  Among 
1he  descendants  of  the  dark-flowered  plants  of  the  F2,  however,  this 
character  remained  constant  in  one  third  of  the  plants,  and  one  third  gave 
segregation  in  the  ratio  3  dark-flowered  plants  :  1  pale-flowered  plant. 

To  explain  this  phenomenon  two  genetic  factors  appear  to  be  •  pre- 
sent. L,  the  factor  of  pale  colouration,  and  D,  the  factor  which  increases  the 
anthocyanine  content  without  producing  any  visible  effect  except  when  in 
the  presence  of  L.  According  to  this  hypothesis  the  combination  of  these 
two  factors  would  give  four  homozygous  types  represented  by  the  follow- 
ing formulae  : 

LLDD  X  dark  flowers. 
LLdd  X  pale  flowers. 
HDD  X  white  flowers. 
lldd  X  white    flowers. 
The  dark  and  pale  types,  therefore,  differ  only  in  the  presence  or  ab- 
sence of  the  factor  D.     This  explains  the  behaviour  of  the  hybrids  in  the 
successive  generations,  namely  : 
Fv  -  LLdD  or  LLDd. 

F2  =  14  LLDD,  l/g  {LLdD  +  LLDd),  1/1  LLdd. 
Dark  type  X  white  type  =  LLdd  X  HDD.  Only  the  F{  of  two  crosses 
was  studied  which,  in  each  case,  was  composed  solely  of  dark    flowered 
plants  corresponding  to  the  formula  ILdD. 

Form  and  extent  of  the  markings  on  the  spermoderm.  —  From 
this  point  of  view  Spillman  divides  the  seed  into  two  groups  : 

A)  Solid  colour  ;  the  pigment  covers  the  whole  surface  of  the  spermo- 
derm. 
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B)  With  more  or  less  developed  markings  of  four  types  : 
i)  Small  eye  ;  a  small  spot  round  the  hilum. 

2)  Holstein  (the  name  of  a  variety  showing  this  type)  ;  a  large  part 
of  the  suiface  is  coloured,  that  which  is  not  has  two  or  three  round  spots. 

3)  Large  eye  ;  the  pigmented  spot  round  the  hilum  is  very  large. 
This  type  is  considered  to  be  heterozygous  between  the  Holstein  and  Small 
eye  types. 

4)  Watson  (name  of  a  variety)  ;  the  edge  of  the  pigmented  spot 
surrounding  the  hilum  is  indistinct  towards  the  micropyle,  where  it 
ends  in  a  point. 

Spillman  (i)  made  a  study  of  21  hybrids  including  the  small  eye  and 
solid  colour  varieties.  In  every  case  the  Fx  was  composed  solely  of  plants 
with  solid  colour  seeds.  The  F2,  included  the  solid  colour,  Watson, 
Holstein,  large  eye,  and  small  eye  types  in  the  ratio  9  :  9  :  1  :  2  :  1. 
Spillmann  explains  this  by  the  existence  of  two  factors  transmitted  indepen- 
dently of  each  other,  namely  a  factor  W  for  the  Watson  type,  and  a  factor  H 
for  the  Holstein  type.  The  presence  of  both  these  factors  would  determine 
the  appearance  of  the  uniform  colour  ;  their  absence  the  formation  of  a 
single  small  spot  of  pigment.  The  types  composing  the  F2  have  the  fol- 
lowing formulae  : 

1)  Solid  colour  ='WWHH. 

2)  Watson  =  WWhh. 

3)  Holstein  =  wwHH. 

4)  Small  eye  =  wwhh. 

The  author  made  several  crosses  between  the  different  types  and  ob- 
tained results  similar  to  those  of  Spillman,  except  that  the  large  eye  type 
was  absent,  being  replaced  by  the  large  eye  spotted  type  which  also 
has  a  large  eye  but,  in  addition,  small  spots  of  pigment  over  the  rest  of  the 
spermoderm.  This  type  may  be  classified  as  Holstein.  In  genetic  be- 
haviour it  resembles  the  true  large  eye  type  and  may  be  considered  heter- 
ozygous between  small  eye  and  Holstein. 

The  cross  small  eye  (Black  variety)  solid  colour  (Rounceval  variety) 
gave  an  Fx  composed  solely  of  plants  with  a  spermoderm  of  uniform  co- 
lour, and  an  F2  including  an  average  of  365  solid  colour  plants  +  68  of 
the  Watson  type  -f-  119  of  the  Holstein  type  -f  27  of  the  small  eye  type. 
The  numbers  of  the  plants  corresponding  to  the  ratio  cf  di-hybridism 
9:3:3:1  should  be  326  :  109  :  109  :  36  respectively.  The  true  number 
of  plants  having  the  Holstein  factor  (solid  colour  and  Holstein  types)  was, 
therefore,  much  greater  than  the  calculated  number.  This  would  make 
Spiilman's  theory  of  two  factors  inapplicable  to  this  cross. 

The  behaviour  of  the  F3,  was  as  follows  : 

1)  The  solid  colour  type  behaved  in  four  different  ways  :  -  a)  it 
remained  constant  ;  b)  it  broke  up  into  plants  of  the  solid  colour  (H)  type 


(1)  Spillman,  W.  J.,  Inheritance  of  the  "Eye"  in  Vigna,  in  The  American  S a  lit  rail st, 

Vol.  45,  No.  537,  pp.  513-523;  1911.  Sec  ciso  Colour   Correlation  in   the    Cowpca,    by  the 
same  author  in  Science,  No.  974,  p.   302,    1913. 
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and  the  Watson  (h)  type  in  the  ratio  H  :  h  =  4.8  : 1,  differing  from  the  theo- 
retical ratio  3  :  1  of  Spillman  ;  c)  it  broke  up  into  solid  colour  (W)  and 
Holstein  (w)  plants  in  the  ratio  W  :  w  =  3,1  : 1  ;  d)  it  broke  up  into  plants 
of  the  solid  colour,  Watson,  Holstein,  and  small  eye  types  in  the  ratios 
H  :  h  =  7,2  :  I,  and  W  :  w  =  2,6  :  I. 

2)  The  Watson  type  broke  up  into  the  Watson  and  small  eye  types 
in  the  ratio  W  :  w  =  2,6  : 1. 

3)  The  Holstein  type  broke  up  into  the  Holstein  and  small  eye  types 
in  the  ratio  H  :  h  =  4,7  :  I,  or  else  remained  constant. 

4)  The  small  eye  type  remained  constant. 

These  results  show  that  in  both  the  F2  and  the  Fz>  the  ration  H  :  h 
differs  appreciably  from  the  theoretical  ratio  3:1. 

According  to  Spileman's  theory  the  following  geno-types  should  ap- 
pear in  the  Fz  : 


Homozygous 

Heterozygous 

WWHH  =  Solid  colour 

(S) 

wwhH 

==  Holstein        breaking  up  into 

3  H  :  1  Se 

WWhh    =  Watson 

(W) 

wWhh 

=  Watson                 »              » 

3  W  :  1  Se 

wwHH    =  Holstein 

(H) 

wWhH 

-    Solid  colour          »              » 

gS-.3W-.3H: 
1  Se 

WWhh       -  Small  eye 

{Se) 

wWHH 

=  Solid  colour          »              » 

3S:iW 

All  remaining  constant 

WWhH 

=  Solid  colour          »              » 

sS'.iH 

According  to  the  above  scheme  the  heterozygous  types  with  solid 
colour  seed  should  produce  a  certain  number  of  families  including  plants 
of  the  f  olid  colour  type  and  others  of  the  Watson  type,  and  an  equal  num- 
ber of  families  including  both  the  solid  colour  and  the  Holstein  types..  On 
the  contrary,  however,  there  is  a  marked  numerical  predominance  (three 
times  greater)  of  the  mixed  families  with  the  Holstein  type. 

According  to  the  author  this  is  due  to  the  presence  of  two  factors  Hi 
and  H2,  both  capable  of  producing  the  Holstein  type,  so  that  the  gametic 
formula  of  the  type  with  solid  colour  seed  would  be  WWH1H1H2H2.  The 
cross  WWHiHiHaHo  X  wwhjhjhaha  should  give  in  the  F2  27  WH^ 
(solid  colour)  -f-  9  WHxh2  (solid  colour)  -+-  9  Wh^  (solid  colour)  -4-  9 
wHxHa  (Holstein)  +  3  Whjha  (Watson)  +  3  wHxH2  (Holstein)  +  3 
Wh^  (Holstein)  -f  I  wh^  (small  eye).  The  ration  betweer  the  four 
types  should  be  45  S  :  3  W  :  15  H  :  1  Se.  Of  the  45  S,  7  remained  constant, 
14  broke  up  into  S  and  H,  8  into  S  and  W,  and  the  16  remaining  into 
four  types.  This  would  account  for  the  numerical  predominance  of  Hol- 
stein. 

The  presence  of  two  Holstein  factors  capable  of  producing  the  same  ef- 
fect when  acting  in  conjunction  or  separately  is  a  case  similar  to  that  of  the 
cereal  grain  possessing  two  or  more  independent  factors  for  the  same  co- 
lour, such  as  the  black  oats  studied  by  Niesson-Ehle  in  1908,  and  the  red 
wheat  described  by  Howard  in  1912. 
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Colour  of  the  spermoderm.  —  The  most  important  results  obtained 

were  : 

1)  The  black  colour  of  the  spermoderm  is  due  to  a  single  factor  B, 
the  presence  of  which  is  dominant  over  its  absence. 

2)  In  the  crosses  between  brown  and  red  types  two  factors  are 
involved  ■ —  N  which  produces  the  brown  colour  and  is  dominant  to  M 
which  produces  a  chestnut  colour.  In  the  absence  of  both  N  and  M  the  sper- 
moderm is  red.  These  two  factors  are  transmitted  independently  of  each 
other. 

Relation  between  the  colour  of  the  flowers  and  the  spermoderm.  —  Crosses 
between  solid  colour  and  small  eye  types  have  shown  the  presence  of  a  gene- 
tic correlation  between  the  colour  of  the  flowers  and  that  of  the  spermodeim. 
Thus,  the  flowers  of  plants  having  the  Watson  factor  were  always  dark, 
whereas  Holstein  and  small  eye  plants,  in  which  this  factor  is  absent,  had 
pale  flowers.  It  may  be  concluded  that  the  dark  colour  of  the  flowers 
and  the  spots  on  the  spermoderm  of  the  Watson  type  are  due  to  a  single 
factor. 

General  list  of  the  factors  producing  the  colour  of  flowers, 
the  design  and  colour  of  the  spermoderm  '. 

L  produces  the  colour  of  the  pale  flowers  and  its  action  is  seen  only  in 
the  types  with  a  Holstein  or  small  eye  spermoderm. 

D  only  shows  its  action  in  the  presence  of  L  when  it  makes  the  co- 
lour of  the  flowers  dark  and  changes  the  small  eye  markings  to  Watson 
markings,  and  the  Holstein  marking-,  to  solid  colour. 

Hx  changes  the  small  eye  markings  to  Holstein  markings. 

H2  has  the  same  effect  as  Ht. 

B  produces  the  black  colour  of  the  spermoderm. 

N  produces  the  brown  colour  of  the  spermoderm. 

M  produces  the  chestnut  colour  of  the  spermoderm. 

The  factors  forming  the  following  pairs  appear  in  each  case  to  be 
transmitted  independently  of  each  other:  —  L  and  D,  D  and  H^,  D  and 
H2,  Hj  and  H2,  M  and  N. 

716  -  Improvement  in  Strawberries  in  America  by  Hybridisation  and  Selection;  New 
Types  of  Strawberries  with  Continued  Production.  —  Van  Fleet,  w.  in  Out  Journal 

of  Heredity,  Vol.  X,  No.  1,  pp.  12-16  +  2  Figs.  Washington,  January,  1919. 

Varieties  of  strawberries  which,  under  favourable  weather  conditions, 
continue  to  bear  fruit  throughout  the  summer  and  autumn  after  having 
given  a  good  yield  in  siring  are  more  and  more  appreciated  by  growers. 
These  types  which  produce  continuously  have  the  stolons  very  slightly 
developed  and  an  abundant  formation  of  tufts  of  fertile  branches.  They 
are  all  derived  from  Pan  American,  which  originally  was  a  mutation  from 
the  Bismark,  an  old  commercial  variety  of  Fragaria  Virginiana. 

Among  the  new  types  the  first  place  is  held  by  Progressive  and  Su- 
perb, which  are  rapidly  propagated  by  seed  and  subjected  to  suitable  cros- 
ses with  European  Alpine  varieties  of  Fragaria  vesca  with  the  object  of 
adding  valuable  new  characters.     Fragar{a  vesca  (both  the  European  and 

[T 1 5-7 16] 


PLANT   BREEDING  675 


Mexican  types)  cannot  nourish  in  North  America  because  of  the  excess- 
ively hot  summer, .  and  the  fruit,  although  fragrant,  is  small  and  not 
very  firm. 

In  1914  Prof.  W.  F.  Wight,  of  the  U.  S.  Bureau  of  Plant  Industry, 
who  had  been  sent  out  to  Chile  as  Agricultural  Explorer,  sent  the  Bureau 
seeds  of  a  strawberry  of  the  Alpine  type  (Fragaria  vcsca)  bought  on  the 
market  of  Santiago.  He  was  unable  to  discover  their  exact  origin.  These 
seeds  were  sown  in  the  Experimental  Acclimatation  Gardens  of  Rcck- 
ville,  Md.,  and  Chico,  Cal.  and  plants  were  obtained  of  vigorous  growth, 
high  productivity,  and  a  capacity  of  adapting  themselves  to  the  climatic 
conditions  of  the  United  States  superior  to  that  of  any  other  variety  of 
Fragaria  hitherto  studied.  The  characteristics  of  the  new  strawberry 
(No.  35005)  obtained  are  : 

1)  Resistance  to  the  hot,  dry  summers  of  North  America. 

2)  Continuous  production  from  June  till  the  first  autumn  frosts. 

3)  The  fruit  is  fine  and  large,  but  not  very  firm  and,  in  this  respect, 
inferior  to  the  fruit  of  Fragaria  Virginiana.  ( 

4)  Abundant  formation  of  sterile  branches  accompanied  by  an  abun- 
dant production  of  stolons.  In  this  respect  the  new  Chilian  variety  is 
distinctly  superior  to  the  Virginiana  types  with  continuous  production  and 
floral  ramifications  but  a  low  stolon  production. 

In  order  to  combine  the  positive  characters  of  the  South  American 
variety  with  those  of  the  Fragaria  Virginiana  variety,  a  series  of  crosses 
were  started  in  February,  1916,  on  the  Bell  Experiment  Plot,  at  Glendale, 
Md.,  between  the  South  American  type  and  the  two  varieties  Early  Jersey 
Giant  and  Chesapeak.  The  hybrids  thus  obtained  the  characters  of  the 
parents  in  good  proportions  : — 

1)  Uninterrupted  production  from  July  till  November  ; 

2)  in  addition  to  the  very  copious  formation  of  fertile  branches  there 
is  an  abundant  formation  of  stolons  ; 

3)  the  fruit  is  fine,  large,  and  compact. 

Attempts  are  also  being  made  to  fix  and  propagate  a  new  type  which 
would  satisfactorily  replace  the  Pan  American  variety,  which,  as  has  been 
said,  has  the  disadvantage  of  too  slight  a  formation  of  stolons. 

• 

717  -  Strawberry  Hybrids  Resistant  to  Cold  in  Alaska  (i).—  Georgeson  c.  C,  in  the 

Report  of  the  Alaska  Experiment  Station,  1917,  p.  27  +  1  Fig.  Washington,  1919. 
The  strawberry  hybrids  Nos.  320. and  275  obtained  at  the  Sitka  Expe- 
riment Station  (coastal  district)  proved  capable  of  resisting  and  flourish- 
ing at  Rampart,  in  the  Yukon  Valley,  without  any  further  protection  than 
that  offered  by  the  snow.  It  should  also  be  noted  that  the  fruit  is  of  bet- 
ter quality,  sweeter  and  firmer  at  Rampart  than  at  Sitka.  This  is  perhaps 
because  in  the  interior  the  summer  is  warmer  and  drier. 


(1)  On  the  hybridisation  of  strawberries  in  Alaska,  see  R.  June,  1918,  No.  632.  [Ed.) 
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718  -  Isolated  Case  of  Mutation  in  a  Sweet  Pea  Hybrid,  in  England.— punnett  r.  c, 

in  the  Journal  of  Genetics,  Vol.  VIII,  No.  i,  pp.  27-31  +1  Fig. London, December,  1918. 

In  1903  a  cross  was  made  between  the  two  white-flowered  varieties 
of  the  sweet  pea  (Lathyrus  odoratus)  Blanche  Burpee  (with  elongated  pol- 
len grains)  and  Emily  Henderson  (with  spheroid  pollen  grains).  The  flo- 
wers were  normal  in  the  hybrids,  not  only  of  the  F±  generation,  but  also 
in  the  F2  and  F3. 

From  the  F3  family  of  No.  304  were  selected  14  plants  and  the  seed 
sown.  This  gave  an  Fi  composed  of  1118  plants.  All  these  were  normal 
except  one,  the  flowers  of  which  were  completely  abnormal  in  character, 
showing  characters  of  a  mutation  already  previously  described  by  the 
author  and  M.  Bateson  {Journal  of  Genetics,  Vol.  I,  1911),  i.  e.  :  —  1)  long, 
narrow  stigmata  projecting  far  beyond  the  corona  ;  2)  standard  and 
wings  smaller  than  in  normal  flowers  ;  3)  sterile  female  organs. 

The  mutating  plant  was  derived  from  a  single  seed  of  the  Fs  plant. 
No.  3046/i9o6  and  was  unique  in  a  f?mily  composed  of  52  plants.  It  is 
unlikely  that  this  mutation  was  produced  by  the  fusion  of  two  gametes 
with  disappearance  of  the  factor  determining  the  normal  structure  of  the 
flower,  because  this  fusion  should  already  have  occurred  in  the  parent  plant 
No.  3046  of  the  F3,  that  is  to  say,  in  the  plant  No.  3097  of  the  F2.  In  this 
case  there  should  have  been  not  one  single  mutant  but,  in  accordance 
with  Bartlett's  theory  of  mass  mutation  (1)  a  number  of  mutations  re- 
presenting about  25  %  of  the  total  number  of  plants  of  the  family  in  which 
the  mutation  occurred.  Moreover  there  should  have  been  further  cases 
of  similar  mutations  in  the  successive  generations  to  the  F&.  This  did 
not,  however,  occur. 

For  these  reasons  the  author  believes  the  isolated  case  of  mutation  des- 
cribed to  be  caused  by  a  change  taking  place  in  the  plant  at  some  stage 
following  fertilisation.  As  a  result  of  this  change  the  factor  determining 
the  normal  structure  of  the  plant  is  either  lost  or  modified  during  the  pro- 
cess of  the  sometic  division  of  the  cells. 

719  -  On  Hybridisation  of  Some  Species  of  Salix,  in  Japan.  —  ikeno,  s.,  in  the  Journal 

of  Genetics,  Vol.  VIII,  No.  1,  pp.  33-58  +  1  Pis.  +   1  Plate.     Loudon,  December,  1918. 

The  author  crossed  different  species  of  willow  (Salix  purpurea  var.  mul- 
tinervis,  S.  gratilistyla,  etc.)  with  the  object  of  determining,  1)  whether  there 
is  any  segregation  of  the  characters  ;  2)  whether  such  segregation,  if  it  oc- 
curs, is  in  accordance  with  the  Mendelian  laws. 

Method.  —  Branches  with  male  inflorescences  were  cut  a  few  days 
before  the  flowers  open  and  the  lower  end  kept  in  a  jug  of  water.  As  soon  as 
the  flowers  opened  the  pollen  was  removed  from  the  stamens  with  a  brush 
and  placed  in  a  Petri  dish. 

*  The  brandies  with  female  flowers  were  isolated  by  means  of  paper  bags 
two  or  three  days  before  the  flowers  opened.  At  a  suitable  time  a  brush 
covered  with  pollen  was  passed  over  the  stigmas  of  each  flower  in  turn.  If 
fertilisation  takes  place  the  stigma  fades  two  or  three  days  after  pollinisation 


(1)  See  R.  April,  191 9,  No.  416.  (Ed.) 
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and  the  ovary  begins  to  swell.  If  fertilisation  does  not  take  place  the  stigma 
remains  firm  for  several  days,  until  the  whole  inflorescence  becomes  de- 
tached from  the  branch. 

Crossing  experiments.  ■ —  Of  the  crosses  made  by  the  author  in  the 
Botanical  Garden  of  Komaba,  near  Tokyo,  the  most  interesting  was  that  of 
Salix  purpurea  var.  multinervis,  x  S.  gracilistyla  made  in  1910. 

Characters  op  the  parent  Salix  purpurea  var  multinervis  :  Erect 
stem  and  branches;  glabrous  leaves  without  stipula;  catkins  not  very  hairy; 
scarlet  stigma. 

Characters  op  the  parent  Salix  gracilistyla  :  —  Spreading  branches, 
leaves  hairy  on  the  under  surface,  especially  along  the  veins,  catkins  covered 
with  long,  close,  grey  hairs,  green  stigma. 

Characters  op  the  hybrids  :  —  In  the  Fx:  —  Spreading  branches  ; 
glabrous  leaves,  some  with,  some  without  stipules  ;  catkins  covered  with 
hairs  that  are  usually  abundant  but  sometimes  scarce;  scarlet  stigma. 
Taken  as  a  whole  the  characters  are  intermediate,  but  there  are  some 
phenomena  of   dominance.     Individually  they  behave  as  follows  : 

1)  Manner  of  growth  of  the  plant.—  During  the  first  stages  of  growth  the 
Ft  hybrids  behave  like  S.  gracilistyla.  The  trunk  ramifies  almost  at  the  base 
and  the  branches  are  horizontal.  Spreading  growth  is,  therefore,  dominant 
to  erect  growth.  Later  the  plant  may  produce  erect  branches  of  the  S.  p. 
multinervis  type,  thus  assuming  an  appearance  intermediate  to  those  of  the 
two  parents. 

In  the  F2,  out  of  442  plants,  224  were  spreading  in  growth  and  218  erect. 
This  shows  there  to  be  segregation  of  characters,  but  not  conforming  to  the 
Mendelian  laws. 

2)  Hairiness  of  the  leaves.  —  During  the  first  stages  of  development  the 
leaves  of  the  F±  hybrids  were  completely  glabrous,  so  that  absence  of  hairs 
may  be  considered  a  character  dominant  to  hairiness. 

Of  425  plants  of  the  F2,  351  had  completely  glabrous  leaves  and  74 
more  or  less  hairy  leaves.  Here  also,  then,  there  is  segregation  of  dominant 
and  recessive  characters,  but  in  a  ratio  differing  widely  from  that  of  Mendel. 

3)  Stipules. —  The  F2  hybrids  form  a  sort  of  mosaic  with  respect  to  the  two 
parents.  On  the  same  plant,  sometimes  even  on  the  same  branch,  there  were 
both  leaves  without  stipules  and  leaves  with  fairly  well  developed  stipules. 

In  the  F2.  of  232  plants,  170  were  intermediate  in  type  and  62  without 
stipules.  Nevertheless,  the  author  believes  that  the  stipules  may  form  at  a 
more  advanced  stage  of  the  plant's  development  and,  for  the  moment  he  is 
of  opinion  that  segregation  of  the  two  characters  should  not  be  definitely 
admitted. 

4)  Colour  of  the  stigma.  —  In  the  Fx  the  stigma  was  scarlet,  this  colour 
being  dominant  to  green. 

Distinct*  segregation  took  place  in  the  F2 ;  there  were  115  plants  with  a 
scarlet  stigma,  16  with  a  green  one,  and  7  with  a  greenish-red  one.  If  all  the 
plants  with  scarlet  or  greenish  red  stigmas  are  placed  in  one  group  (red) 
there  are  122  plants  w'th  red  stigmas  and  16  with  green  ones.  The  ratio 
between  them  will  be  8  ;  i,  a  totally  different  one  from  the  Mendelian  ratio. 

[ri9] 
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5)  Character  of  the  catkins.  —  In  the  F^  there  were  two  distinct  types  — 
type  0  {"racilistyla)  with  catkins  covered  with  close  hairs,  and  type  M  {muU 
tinerivs)  with  catkins  having  little  hair. 

In  addition  to  the  two  types  0  and  M  there  was,  in  the  F2  a  new,  com- 
pletely glabrous  type. 

To  explain  these  phenomena  the  author  made  three  series  of  crosses  : — 
1)  Q  V  X  G  ^  ;  2)  M  ?  XQ^;3)Mfx2  XMf2(j.  The  following  table 
gives  the  results  obtained  and  shows  the  number  of  plants  of  each  type  in 
the  F2  of  each  of  the  crosses  respectively. 


Number  of  plants  in  the  F, 

Cross 

Type  G 

Type  M  +  new  type 

Total 

1)  G    $    x   G  c^ 

2)  M   ?    x   G  S 

3)  M  F,  V    X  M  F2  S 

187 

77 
3 

32 

82 

15 

219 

159 
18  . 

Totals 

26?  -  64,4  % 

129   =  32,6  % 

3»fi 

In  case  1,  which  may  be  considered  as  corresponding  to  self -fertilisa- 
tion of  the  F1  plant  with  hermaphrodite  flowers,  there  are,  in  the  F2,  many 
descendants  of  the  Q  type,  and  few  of  the  M  type. 

Just  the  opposite  occurs  in  case  3. 

In  the  F2  of  case  2  both  types  are  present  in  almost  equal  numbers. 

These  three  crosses  show  that  each  of  the  Ft  plants,  whether  of  the  Q  type 
or  the  M  type,  is  heterozygous,  and  produces  when  fertilised  in  a  maimer 
corresponding  to  self-fertilisation  of  the  hermaphrodite  flowers,  not  only  de- 
scendants reproducing  its  own  type,  but  also  a  small  number  of  descendants 
of  another  type.  There  is,  therefore,  distinct  segregation  of  characters, 
but  not  in  accordance  with  the  Mendelian  ratios. 

Conclusions.  —  As  a  result  of  the  crosses  carried  out  by  Wichura 
in  1865  it  was  generally  admitted  that  willow  hybrids  were  stable  and  trans- 
mitted their  characters  integrally  to  their  descendants.  The  author's 
experiments,  however,  seem  to  show  the  contrary  to  be  true,  at  least  with 
respect  to  certain  characters.  For  example,  spreading  growth  is  dominant 
to  erect  growth,  on  the  leaves  pubescence  or  absence  of  hairs  may  be  domin- 
ant or  recessive  according  to  the  species,  and  scarlet  stigma  is  dominant  to 
green  stigma.     All  these  characters  undergo  segregation  in  the  F2. 

The  F1  hybrids  between  species  with  stipules  and  species  without  sti- 
pules, however,  show  a  sort  of  mosaic,  some  of  the  leaves  having  stipules,  and 
some  having  none,  and  so  far  it  has  not  been  possible  to  prove  any  segrega- 
tion of  these  characters  in  the  h\. 

With  the  exception  of  this  case  the  author  was  able  to  prove  se- 
gregation of  the  other  alklomorphic  characters.  This  segregation,  however, 
occurs  in  ratios  very  different  from  the  usual  Mendelian  ones  3  : 1,  15  :  1, 
63  :  1,  etc. 
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It  is,  therefore,  probable  that  each  character  depends  on  a  large  number 
of  factors  which  complicate  segregation  in  the  F2  This  segregation  may  also 
obey  laws  different  from  the  Mendelian  ones  and  hitherto  unknown. 

720  -  The  Electro -Chemical  Treatment  of  Seeds.  —  r.  Dunn,  h.  h.,  The  Electrification     agricultur 

of  Seeds,  in  The  Journal  of  the  Land  Agents'  Society,  Vol.  XVII,  No.  12,  pp.  460-462.  seeds 

London,  December,  191 8.  —  II.  Idem,   Idem.,  in   The  Electrical  Review,  Vol.  LXXXIV, 
pp.  89-90.     London,  191 9.  —  III.  The  Times,  passim. 

Agricultural  journals  and  other  publications  have  lately  frequently  dis- 
cussed Wolfryn's  electro-chemical  process  for  the  treatment  of  seeds.  By 
this  method  the  seeds  are  soaked  in  the  chemical  solution  of  a  salt  (sodium 
nitrate,  ammonium  sulphate,  etc.)  which  is  then  subjected  to  a  low  electric 
current  (0.5  -  1.25  amperes  ;  200  volts)  during  a  period  varying  from 
3.5  to  6  hours,  according  to  whether  wheat,  barley,  or'  oats  are  being 
treated. 

The  nature  of  the  salt  in  solution  the  density  of  the  solution,temperature, 
intensity  of  the  current,  arrangement  of  'the  electrodes,  duration  of  immer- 
sion and  passage  of  the  current,  have  not  yet  been  determined  exactly  with 
relation  to  the  kind  of  seed  treated.  The  effect  of  the  ions  (produced  by  elec- 
trolysis of  the  salt  solution)  on  the  germinating  capacity  of  the  different 
seeds.the  conditions  necessary  to  favour  the  penetration  of  these  ions  through 
the  tissues  of  the  seeds,  and  the  extent  to  which  the  beneficial  effects  are  due 
to  the  action  of  the  current  itself  rather  than  to  ionisation,  all  remain  to  be 
studied.  Some  of  the  various  patents  taken  out  recommend  the  use  of  ra- 
dio-active solutions,  others  the  exposure  of  the  seeds  to  ultra-violet  rays. 

The  drying  of  the  seeds  is  very  important  and  presents  both  practical 
and  technical  difficulties.  It  demands  a  rather  ow,  uniform  temperature 
throughout  the  drying  room  and,  to  be  commercially  profitable,  it  must  be 
possible  to  treat  large  quantities  of  grain  simultaneously.  Up  to  the  pre- 
sent the  best  results  have  been  obtained  in  malt  kilns,  but  a  mechanical 
process  is  being  studied  which  does  not  require  skilled  workmen,  and,  at  the 
same  time,  assures  a  uniform  and  constant  production.  Seed  treated  electro- 
chemically  germinates  more  rapidly  and  gives  a  better  and  higher  yield. 

Henceforth  all  investigations  should  especially  aim  at  determining  the 
specific  treatment  to  be  applied  to  every  variety  of  seed  with  respect  to  the 
solution  used,  etc.  The  fundamental  question  to  be  solved  is  that  of  mak- 
ing electrification  practical,  economical,  and  commercially  profitable.  When 
the  newness  of  these  experiments  is  considered  good  progress  seems  to  have 
been  made  in  this  direction.  The  first  installations  for  this  treatment  only 
date  from  the  beginning  of  1918.  The  largest  is  at  Poole,  Dorset.  Over 
two  thousand  acres  were  sown  with  electrified  seed.  At  the  end  of  July 
and  beginning  of  August  the  experimental  plots  were  visited  by  three 
delegations  including  representatives  of  the  following  governments  : — • 
United  States  India,  Australia,  Brazil  and  Japan,  as  well  as  most  of  the 
Dest  known  agriculturists  and  representatives  of  the  London  daily  press. 

According  to  the  results  registered  by  a  witness  who  was  neither  a 
farmer  nor  interested  in  any  patent,  the  increase  in  yields  obtained  from 
the  crops  at  Poole  were  (in  bushels)  :— 
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Wheat  6.74,  12.33;  oats  5.73, 18.49,  20.06,  barley  16.87. 

Farmers  reported  the  following  increases  : 

Wheat  5.90,  6.76,  7.72,  8.75,  oats,  5.14,  6.67  ;  barley  1.11. 

Other  farmers  estimate  the  increase  in  grain  yield  to  be  approximately 
50  %  and  the  yield  in  straw  to  be  increased  also. 

Good  results  have  also  been  obtained  with  potatoes,  maize,  tomatoes, 
and  other  plants.  In  the  United  Kingdom  there  are  no  fewer  than  25  estab- 
lishments for  the  electro-chemical  treatment  of  grain  either  finished  or 
in  course  of  construction. 

721  -  Relation  of  Varying  Degrees  of  Heat  to  the  Vitality  of  Seeds.  —  burgess,  j.  l., 

in  the  Journal  of  the  American  Society  of  Agronomy,  Vol.  XI,  No.  3,  pp.  118-120  +  1  Ta- 
ble.    Lancaster,- Pa.,  March,  1919. 

In  order  to  determine  the  extent  to  which  treating  seed  by  heat  for 
the  destruction  of  insects  may  influence  their  vitality  the  authors  made 
a  series  of  experiments  at  the  North  Carolina  Seed  Laboratory.  Wheat, 
oats,  rye,  maize,  soybeans,  cowpeas,  etc.,  were  subjected  to  different  de- 
grees of  heat  during  various  periods.  As  a  rule,  the  higher  the  tempera- 
ture, the  shorter  was  the  time  the  seed  was  subjected  to  it. 

Results.  —  Cowpea  seeds  were  the  most  sensitive  to  heat.  They 
were  generally  killed  when  exposed  to  a  temperature  of  900  C  for  a  period 
of  5  hours,  but  their  germinating  capacity  did  not  appear  to  be  affected 
when  they  were  subjected  to  a  temperature  of  6o°  C  for  1  hour. 

The  germinating  capacity  of  soybeans  was  hardly  affected  by  a  treat- 
ment at  60  to  900  C  during  1,  3,  or  5  hours. 

When  maize  was  subjected  to  a  temperature  of  8o°  C  during  1  hour 
its  germinating  capacity  was  reduced  to  68  %  ;  the  same  treatment  dur-   | 
ing  3  hours  reduced  it  to  32  %.     The  germinating   capacity  of  the  con- 
trol seed  was  94  %. 

The  germinating  capacity  of  oats  did  not  seem  to  be  affected  by  dif- 
ferent treatments  varying  from  6o°  to  90°C  during  1,  3,  or  5  hours.  In  this 
case,  however,  there  appears  to  have  been  an  experimental  error  as  the 
germinating  capacity  of  the  control  seed  was  shown  to  be  lower  than 
that  of  the  treated  seed. 

Subjecting  rye  to  a  temperature  of  8o°toioo°C  during  5  hours  had 
practically  no  effect  on  its  germinating  capacity,  but  a  treatment  at  no0 
during  2  hours  reduced  this  capacity  to  78  %,  and  a  treatment  at  1200 
during  5   hours  killed  the   grain. 

High  temperatures  seriously  affected  the  germinating  capacity  of 
wheat.  Treatment  at  no0  for  1  hour  reduced  it  to  60  %  and  when  pro- 
longed during  3  hours,  to  55  %.  A  temperature  of  1200  during  1  hour 
killed  the -grain.     The  germinating  capacity  of  the  control  seed  was  92  %. 

CONCLUSIONS.  —  Soybeans,  rye  and  oats  may  safely  be  subjected 
to  high  temperatures  ^to  destroy  insects.  According  to  some  workers 
(Dean,  etc.)  the  lowest  temperature  used  in  these  experiments  is  sufficient 
to  destroy  insects.  It  has,  however,  not  yet  been  determined  whether 
this  temperature  is  high  enough  to  destroy  the  eggs  of  the  insects. 
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722  -  The  Effect  of  Certain  Organic  Substances  on  Seed  Germination.  —  Fred,  e.  b., 

in  Soil  Science,  Vol.  VI,  No.  5,  pp.  333-342  +  8  Tables  -f-  4  Plates  +  Bibliography  of  27 

Publications.     Baltimore,  November,  1918. 

Previous  experiments  have  shown  that  green  manure  is  unfavourable 
to  the  germination  of  certain  seeds  (1),  the  injurious  factor  being  attri- 
butable to  certain  soil  fungi.  A  continuation  of  these  investigations 
gave  further  data  on  the  effect  of  different  organic  compounds  on  germi- 
nation. The  results  obtained  showed  that  alfalfa  powder,  casein,  and 
peptone,  have  little  or  no  effect  on  the  germination  of  different  types 
of  seed  except  when  used  in  large  quantities.  There  is,  therefore,  no 
relation  between  the  injurious  effect  of  green  manures  and  their  nitrogen 
content.  The  reduced  germination  due  to  the  application  of  excessive 
quantities  of  casein  or  alfalfa  powder  is  not  further  reduced  by  applying 
calcium  carbonate. 

Sugar  delays  germination  and,  at  the  same  time,  favours  bacterial 
development  and  also  reduces  the  germination  percentage.  The  retard- 
ing action  of  sugar  on  the  germination  of  seeds  is  due  to  the  large  amount 
of  carbon  dioxide  formed  during  the  decomposition  of  the  sugar. 

Sterilisation  of  the  soil  inhibits  the  germination  of  seeds  to  a  con- 
siderable   extent. 


723  -  Comparative  Cultural  Tests  with  Different  Varieties  of  Winter  Wheat  at  Tornby, 

Sweden. —  Walstedt,  I.,  in  the  Sveriges  Utsddesforenings  Tidskrift,  Year  XXIX,  Pt.  i, 
pp.  13-17.     Malmo,  1919. 

Results  of  a  series  of  comparative  cultural  trials  made  from  19 14  to 
1918  at  the  Station  of  Tornby  (auxiliary  to  Svalof  for  Ostergotland) 
with  a  view  to  establishing  what  type  of  wheat  is  best  adapted  to  the 
region. 

Average  yield  in  quintals  per  hectare : —  Sol  II,  4235  ;  Pansar,  3980  ; 
Thule  II,  3970  ;  Sol  I,  3940  ;  Iduna,  3905  ;  Extra  Squarehead  3785  ; 
Bore,  3620. 

•  Considering  the  yield  of  Sol  I  as  equal  to  100,  we  have,  as  index  of 
relative  productivity,  the  following  figures :  Sol  II,  107.2  ;  Pansar,  101.0  ; 
Thule  II,  100.8;  Sol  I  1 00.0  ;  Iduna,  99.1;  Extra  Squarehead  96.1; 
Bore,  91.9. 

The  results  obtained  confirm  the  absolute  superiority  of  Sol  II  as  the 
type  best  adapted  to  Ostergotland  ;  Pansar,  the  best  type  for  the  southern 
districts,  loses  its  superiority  because  of  its  late  maturity,  and  Thule,  the 
variety  most  adapted  to  the  districts  of  the  north  of  Svealand,  though 
giving  a  high  yield,  is  none  the  less  inferior  to  Sol  II. 

724  -  Cultural  Trials  of  Different  Varieties  of  Wheat,  Barley  and  Oats  in  Seeland, 

Denmark. — Jacobsen,  A.  P.,  in  the  Beretning  on  Landboforeningers   Virksomhed  for 
Planteavlen  paa  Sjaelland  1918,  pp.  529-533.     Copenhagen,  1919. 
Wheat.  —  At  Borandhofgaard  (Isle  of  Moen)  the  following  yields 
of   wheat   per    hectare    have  been   obtained  :    Dronning   Wilhelntina   II, 


(1)  See  R.  July,  1916,  No.  734.  {Ed.) 
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4200kg.;  Smaahvede  II,  3733  kg.;  Rodhvede  (=  red  wheat),  3722 
kg.  ;  Tystofte  Standvhede  II,  3  000  kg. 

At  Roskilde  (a  locality  situated  at  the  extremity  of  the  fjord  of  the 
same  name,  on  the  northern  coast  of  Seel  and)  the  wheat  Smaahvede  II 
surpassed  even  Pansar  of  Svalof,  for  it  produced  3  200  kg.  of  grain  per 
hectare,  as  compared  with  2  868  kg.  for  the  latter. 

At  Kallundborg  (western  coast  of  Seeland)  Tystofte  Smaahvede 
(3  600  kg.  per  hectare)  surpassed  Dronning  Wilhelmina  (3  400  kg.) 

On  the  general  average  Tystofte  Smaahvede  II  occupies  the  first 
place  ;  it  is  also,  as  a  matter  of  fact,  the  favourite  and  most  wide-spread 
variety  in  Seeland.  In  very  fertile  soil,  where  winter  conditions  are  not 
too  unfavourable,  Dronning  Wilhelmina  may  give  excellent  results. 

Barley.  -  Among  the  2- rowed  varieties,  Tystofte  Prentice  takes 
the  first  place  :  it  produced  (average  of  6  trials)  233  kg.  of  grain  and 
520  kg.  of  straw  more  than  the  Svalof  Gullkorn  variety  (yellow  barley 
of  Svalof).  It  surpassed  also  in  yield  Abed  Juli  and  Tystofte  Korsbyg 
(6-rowed  barleys). 

Oats.  —  Sorts  studied  : —  Svalof  Seger,  Svalof  Kron,  Tystofte  Stjern, 
Tysk  Gulhavre  (German  yellow  oats)  Svalof  Guldregn.  The  Svalof  Seger 
gave  the  best  results. 

725  -  Cultural  Trials  of  Different  Varieties  of  Two-Rowed  Barley,  in  Denmark.  — 

Karsten,  in  the  Tidsskrifl  for  Planteavl,  Vol.  XXVI,  Pt.  I,  pp.  1-36  +  16  Tables. 
Copenhagen,  191 9. 

Numerous  cultural  trials  have  assigned  to  the  Archer  (Prentice) 
variety  the  leading  place  from  the  point  of  view  of  grain  yield.  The 
different  varieties  sprung  from  Prentice,  that  is  to  say  Svalof 's  Princess, 
Lyiigby  Prentice,  Tystofte  Prentice  and  Abed  Prentice,  do  not  differ  from 
one  another  morphologically.  » 

The  cultural  trials,  aimed  at  comparing  the  qualities  of  Tystofte 
Prentice  (which  may  be  considered  as  a  representative  type  of  the  varie- 
ties sprung  from  Prentice)  with  those  of  six  new  sorts  of  2-rowed  barley 
created  at  Svalof  and  Abed  :  that  is  to  say  :  (a)  Abed  Binder,  Svalof  Gol- 
den and  Svalof  Hannchen-,  with  early  maturity  and  strong  straw ;  (b)  Tys- 
tofte No.  40,  Abed  Rex  and  Abed  No.  570.  These  cultural  trials  were 
made  during  the  four  years  1913-1916,  in  seven  localities  differing  in 
climate  and  soil. 

The  average  yields  (in  quintals  per  hectare)  were  for  grain  and  straw 
respectively :  —  Tystofte  Prentice,  29.7  and  42.6;  Tystofte  No.  40,  27.3 
and  41.5  ;  Abed  Rex,  29.7  and  41.6  ;  Abed  No.  570:  28  and  40.1  ;  Abed 
Binder,  29.6  and  37.8  ;  Svalof  Golden,  29.0  and  38  ;  Svalof  Hannchen, 
27.8  and  37.8 

The  tendency  to  lodge,  expressed  in  relative  values  ranging  from  1 
(=  standing  straw)  to  ro  (lodged  straw)  was  as  follows:  Tystofte  Prentice, 
5.6  ;  Tystofte  No.  |  Abed  Rex,  3.6  ;  Abed  No.  570,  4.5  ;  Abed  Bin- 

der, 2.0;  Svalof  Golden,  2.3;  SvalSf  Hannchen,  2.g 

On  comgparin  these  figures  with  those  of  the  yields  it  is  seen  that 
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the  yield  of  each  of  the  varieties  tested  is  in  strict  agreement  with  their 
respective  degree  of  tendency  to  lodge. 

726  ^Improved  Soy  Beans  for  Cultivation  in  Manchuria.  —  Commerce  Reports,  No. 

61    p.  T2|2.  Washington    D.  C.,  M .  rch,  13    1911 

The  South  Manchuria  Railway  Company's  Agricultural  Experiment 
Station  succeeded  in  improving  soy  beans  a  few  years  ago,  and  distributed 
30  to  40  koku  (154  to  205  bushels)  of  the  improved  beans  throughout 
Manchuria,  and  the  new  variety  is  now  very  favourably  received.  In  1918 
at  Szupingkai  400  koku  (2  048  bushels)  were  harvested  and  shipped  to 
Kobe  where  they  were  so  well  received  that  orders  for  next  year's  crop 
are  coming  in.  The  improved  variety  has  the  advantage  of  containing 
more  oil  and  being  uniform  in  shape  and  size,  and  possesses  a  very  fine 
lustre.  This  variety  yields  a  15  to  20  per  cent  greater  crop  from  the 
same  area  of  land  and  fetches  20  sen  (10  cents)  more  per  koku  than 
other  varieties.  Naturally  there  is  now  an  increasing  demand  for  the  seeds 
of  the  new  bean,  which  the  Experiment  station  is  unable  to  supply.  Some 
newspapers  point  out  that  the  new  variety  is  a  strong  rival  to  the  Chosen 
or  Hokkaido  beans,  but  the  Manchurian  beans  are  produced  for  obtaining 
oil,  and  the  new  variety  is  specially  fitted  for  that  purpose,  while  the 
Chosen  or  Hokkaido  beans  are  used  for  food. 

* 

727  -  Flour  from  the  Seeds  and  Starch  from  the  Roots  of  Icacina  senegalensis.  — 

Cerigheixi,  R...  in  the  Annales  du  Musee  Colonial  de  Marseille,  Year  XXVII,  third  Series, 

Vol.  VII,  Pt.  1,  pp.  109-178  4-  2  Fig.  Paris-Marseilles,  1910. 
Icacina  senega! ensis  A.  Jussel,  is  a  tuber-bearing  plant  which,  first 
recorded  in  Senegambia,  has  been  recorded  more  recently  by  M.  Aug  Cheva- 
lier (1)  in  abundance  in  the  Chari  region.  According  to  M.  Chevalier 
it  is  a  weed  of  cultivated  crops,  of  no  great  value,  but  children  eat  the 
fruit.  From  information  recently  supplied  to  the  author  by  M.  Bavdon, 
colonial  administrator,  it  appears  that  this  statement  is  not  altogether 
exact ;  if  the  plant  is  often  a  harmful  weed,  it  is,  on  the  other  hand,  often 
used  by  the  natives  as  food.  In  times  of  scarcity,  when  there  is  a  shortage 
of  sorghum,  the  blacks  eat  either  the  flour  from  the  seed  or,  less  usually, 
the  starch  from  the  tubers. 


Flour 


Starch 


Moisture 

Nitrogenous  matter.   .    . 

Fats 

Starch,    sugar 

Fibre 

Ash 

Undetermined  and  losses 


12.65 

12.90 

7.80 

— 

0.08 

traces 

72.36 

84.96 

3-90 

traces 

0.48 

0.26 

2.73 

1.88 

100.00 

100.00 

(1)  A.  Chevalier-  V  Afrique  cenlrale  frangaise  [Chari-Lac -Tchad  Mission),  1908,  p.  54-  (Autk)- 
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As  this  flour  and  starch  are  little  known,  the  author  has  studied  them 
chemically  and  microscopically.  He  describes  the  plant  from  a  botanical 
standpoint  and  gives  the  native  method  of  preparing  the  flour  and  starch  ; 
the  results  of  the  chemical  analysis  are  given  below. 

crops  728  -  Development  of  Cotton  Cultivation  in  Corea.  —  the  Board  of  Trade  Journal, 
Vol.  CII,  No.  1 166,  p.  452.  London  1919. 

The  first  stage  in  the  Government-General's  programme  for  the  en- 
couragement of  cotton  growing  in  Corea,  which  aimed  at  the  extension 
of  the  area  under  cultivation  to  245  000  acres  (subsequently  reduced  to 
208  000  acres,  when  it  was  found  that  Saishu  Island,  south  of  Corea,  was 
unsuitable),  having  been  brought  to  a  successful  conclusion,  the  second 
part  of  the  scheme,  which  aims  at  a  still  further  expansion,  is  now  being 
begun. 

In  1918  the  area  under  cultivation  reached  nearly  200  000  acres, 
and  the  crop  of  new  cotton  amounted  to  slightly  over  100  000  000  lb., 
which  realised  the  amount  estimated.  But  this  amount  being  only  a 
small  fraction  of  Japan's  demand,  need  for  further  extension  of  cotton  cul- 
tivation Is  felt.  It  is  desired  to  make  Corea  the  main  source  of  Japan's 
supply  of  cotton,  and  thereby  to  enable  her  spinning  and  weaving  indus- 
tries to  be  independent  of  foreign  supplies. 

The  six  Provinces  of  North  and  South  Zenra,  North  and  South  Keisho, 
North  and  South  Chusef,  are  considered  suitable  for  American  cotton, 
and  the  four  Provinces  of  Keikido,  Kokaido,  North  and  South  Heian-do 
for  native  cotton.  By  the  end  of  1928  it  is  planned  to  have  under  cultiv- 
ation an  area  of  some  250  000  acres  planted  with  American  cotton,  and 
85  000  acres  with  native  cotton  ;  total  335  000  acres.  The  possible  cul- 
tivable area,  it  is  stated,  should  eventually  reach  625  000  acres  if  the  me- 
thods of  cultivation  are  improved,  and  an  annual  production  of  333  000  000 
lb.   of  raw  cotton  is  aimed  at. 

The  following  table  shows  the  estimated  annual  production  of  cotton 
in  Corea  at  the  end  of  the  second  period  of  encouragement  of  cotton  grow- 
ing (1928)  :— 

Raw  Ginned 
lb.  lb. 

American  cotton      265000000  87000000 

Native  cotton       63  000  000  20  000  000 


Total 333000000  107000000 

729  -  Crotalaria   usaramoensis  as  a  Textile  Fibre  Plant;  Researches  in  the 
Dutch  East  Indies.  —  Bley,  O.  F.  J.,  in  the  MededeeUnge  nil  den  Cu'.lnurluin,  Nos.  12-13,. 
p.  6  +  1  Fig.  -f  Table  +  Specimen.  Buitenzors,  mi  3. 
Publication  of  the  Department  of  Agriculture,  Industry  and  Commerce 
of  the  Dutch  East  Indies. 

The  author  gives  the  results  of  his  researches,  carried  out  in  the  Cultural 
Experiment  Garden  at  Buitenzorg,  on  a  plant  valuable  for  its  textile 
fibre,  Crotalaria  usaramoensis  Bak.  The  seeds  were  obtained  from  the 
Biological  Institute  of  Amani  (German  Kast  Africa).     The  plant  is  easy  to 
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grow,  but,  when  it  is  being  grown  for  the  first  time  it  is  advisable  to  inocu- 
late the  soil  with  nitrifying  bacteria.  Plants  for  the  production  of  seed 
should  be  planted  19  in.  X  19  in.  apart  ;  if  only  fibre  is  required,  they  can 
be  planted  closer  together.  As  Buitenzorg  has  a  very  rainy  climate,  it 
has  not  yet  been  found  how  many  months  of  drought  the  plant  can  stand, 
nor  what  is  the  quality  of  the  fibre  under  these  conditions  ;  the  best  time  for 
sowing  appears  to  be  at  the  end  of  the  rainy  season.  This  plant  should 
be  grown  in  rotation  with  other  crops,  as  it  should  not  be  grown  for  two  suc- 
cessive years  on  the  same  soil.  The  plant  seems  very  free  from  fungoid  dis- 
ease ;  the  damp  climate,  however,  seems  to  favour  attack  by  Schroiium 
Rolf  sit  and  a  fungus  probably  Corticmm  salmonicolor ,  is  often  observed  on 
old  plants. 

The  first  harvest  is  gathered  5  or  6  years  after  sowing.  The  plants 
are  cut  through  3  or  4  inches  above  the  soil  and  the  leaves  are  removed  by 
hand  ;  the  leaves  form  an  excellent  green  manure  (1)  or  a  good  cattle  food  ; 
the  animals  must  get  accustomed  to  it  and  it  should  be  given  in  gradually 
increasing  amounts.  Analysis  shows  that  the  leaves  and  seeds  of  C.  usara- 
moensis  are  free  from  the  toxic  alkaloid  contained  in  the  seeds  and  leaves  of 
C.  striata.  The  yield  of  leaves  has  reached  7000  to  8500  kg.  per  hectare. 
An  analysis  of  the  dry  leaves  made  by  de  Jong  gave  the  following  results  : 
—  Nitrogen,  4.27  %  ;  albuminoids,  26.7  %  ;  Fat,  7.0  %  ;  Starch,  9.6  %  ; 
Crude  fibre,  20.1  %  ;  Ash,  4.5  %.  The  leaves  used  as  green  manure  pro- 
vide the  soil  with  nearly  70  kg.  of  nitrogen  per  hectare  in  5  months.  The 
yield  in  stems  stripped  of  leaves  (tied  in  sheaves)  varies,  according  to  the  na- 
ture of  the  soil  and  the  distance  between  the  plants,  from  8000  to  25000 
kg.  per  hectare. 

The  fibre  of  Crotalaria  is  cortical,  and  the  stems  require  retting  like 
flax  and  hemp  ;  this  operation,  awkward  in  Europe,  becomes  difficult  in  a 
tropical  climate.  Again  the  fibre  is  very  sensitive  to  a  retting  that  is  too 
long  or  too  short ;  in  the  first  case  it  loses  much  of  its  resistance  to  an  exten- 
sion strain.  The  duration  of  retting  depends  on  the  nature  of  the  stem 
(young  or  old,  thin  or  thick,  etc.),  and  on  the  kind  and  temperature  of  the 
water.  The  author  has  carried  out  several  retting  experiments  :  by  expo- 
sure to  damp  air  («  dauwroting  "),  in  a  stream,  etc. ;  under  these  conditions, 
the  fibre  obtained  is  too  dark.  The  best  results  were  obtained  by  retting 
in  a  ditch  where  the  water  was  continually  renewed  by  a  jet  of  spring  water  ; 
under  these  conditions,  the  fibre  was  sufficiently  detached  in  5  or  6  days. 
The  stems  stripped  of  leaves  gave  an  average  yield  of  2  %  of  dry  fibre.  The 
elasticity  of  the  fibre  is  from  1  to  2  %,  its  resistance  to  extension,  expressed 
in  the  number  of  kilometres  theoretically  necessary  to  break  the  fibre  purely 
by  its  own  weight,  is  16  to  17  km  on  an  average. 

It  will  be  seen  that  the  yield  of  fibre  per  cent  is  somewhat  low 
(but  there  is  no  reason  to  suppose  that  were  the  plant  grown  in  another 
climate  it  would  not  give  a  better  yield)  nor  can  the  fibre  compete,  as 
regards  quality,  with  that  of  the  chief  textile  plants  already  in  use.     But  this 


(1)  As  regards  this  point,  see  R.,  October  1917,  No.  903.  (lid.) 
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plant  has  the  advantage  of  being  useful  for  other  purposes,  as  has  already 
been  shown  (green  manure,  cattle  food),  and  the  root  could  probably  be 
used  for  making  paper  pulp;  the  woody  matter  left  after  retting  makes  an 
excellent  fuel  and  the  seeds  might  be  used  as  a  poultry  food.  The  seeds 
contain:  —  Water,  12.9  %;  Oil.  2.98  %;  Albumin,  23.25  %  (nitrogen,3,72  %.) 
It  has  also  been  found  that  in  the  district  where  Crotalaria  is  cultivat- 
ed, bees  produce  excellent  honey. 

730  -  Elaeis  Poissotlii '  (1)  in  the  Belgian  Congo.  —  Father  Gillet,  in  the  Bulletin  dc 
la  S oci He  Nationale  d' Acclimatation  de  France,  Year  LXVII,  No.  5,  p.  150,  Paris,  May, 
1919. 

s,  etc.  /pjjg  pa]m  known  at  Mayomba  (and  which  exists  at  the  State  Post  at 

Cauda-Sundi)  under  the  native  name  of  "  Voa-Kania  "is  none  other  than 
Elaeis  Poissonii  var.  tetter  a  E.  Annet.  The  other  variety  of  this  palm, 
the  variety  dura,  exists  in  the  Kisantu  district  ;  there  it  is  uncommon  and 
known  by  the  native  same  of  "  Sampatu  "  (i.  e.,  shod). 

The  author  asks  if  the  variet)^  from  Mayomba  and  that  from  Kisantu 
really  constitute  two  different  varieties,  seeing  that  both  kinds  of  fruit 
{tenera  and  dura)  occur  on  the  "  Sampatu  "  palm.  He  is  of  the  opinion 
that  that  variety  is  not  yet  fixed  and  that  some  specimens  have  been  hybrid- 
ised. The  only  way  to  settle  the  question  is  to  study  it  at  length  on 
the  spot. 

731  -  Rubber  from  Hainan,  China.  —  See  No.  680  of  this  Review. 

732  -  Tabanuco  Gum  or  PortO  RiCO  Elemi.  —  Scientific  American  Supplement, 
Vol.  LXXXVII.  No.  2256,  p.  201     New  York,  March  29,  1919. 

Elemi  is  the  trade  name  of  a  fragrant  gum-resin  obtained  from  a 
number  of  trees  chiefly  of  the  myrrh  family  of  plants  (2).  The  plant 
yielding  the  Porto  Rico  Elemi  is  known  botanically  as  D  aery  odes  hexan- 
dra  (3)  and  is  locally  called  « tabanuco ».  While  the  tree  occurs  on  a  number 
of  the  islands  of  the  Lesser  Antilles,  it  appears  to  find  its  best  development 
in  the  hills  at  the  eastern  end  of  Porto  Rico.  It  produces  the  best  timber  on 
the  island  and  is  at  the  same  time  the  commonest  tree,  reaching  as  much 
as  five  feet  in  diameter  and  attaining  a  height  of  50  feet  to  the  first  branch. 

The  bark  is  very  clean  and  smooth  containing  an  immense  amount 
of  gum  for  which  there  appears  to  be  no  particular  use  except  locally  for 
torches.  When  the  bark  is  cut  through  with  a  "machete"  an  enormous 
quantity  of  so-called  gum  exudes  and  runs  down  the  trunk.  This  is  true 
not  only  of  trees  standing  in  the  forests,  but  also  of  trunks  that  have  been 
felled  for  some  days.  If  the  bark  is  still  green  and  has  not  been  affected  by 
long  exposure  to  the  sun,  wind  and  rain,  the  gum  will  begin  to  flow  freely 
when  the  bark  is  hacked. 

The  gum  is  collected  and  used  locally  for  incense  and  for  torches,  and 
for  this  reason  the  tree  is  often  called  candlewood.  The  method  of  tapping 

(1)  As  regards  the  creation  of  the  species/'.'.  Poissotlii  and  its  two  varieties  tenera  and 
dura,  see  A'.,  September  1918,  No.  986.  [Ed.) 

(2)  Canarium  spp.  Of  the  feniily  of  Burseraceae  (Asia,  Africa,  America).  (Ed.) 

(3)  D.h   Griseb,  also  oi  the  Burs.raceae,     (Ed.) 
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is  the  same  as  that  used  for  gathering  the  gum  from  rubber  trees,  which 
consists  of  hacking  two  slanting  cuts  forming  a  V.  shaped  wound  in  the 
bark.  The  gum  runs  down  the  trunks  and,  when  it  is  to  be  used  for  torches, 
is  collected  into  masses  on  a  central  stick  and  held  in  place  by  wrappers 
formed  by  the  leaf  sheaths  of  the  Royal  palm.  The  volatile  oil  gradually 
evaporates,  leaving  a  solid  resinous  mass  and  forming  an  excellent  candle 
used  extensively  by  the  natives. 

When  the  gum  is  desired  for  incense  or  for  other  purposes,  greater 
care  is  taken  in  collecting  it.  It  is  generally  put  up  in  a  semi-fluid  state 
of  a  yellowish  color  depending  upon  the  grade  or  purity  of  the  gum.  Its 
chief  use  in  the  region  of  its  growth  is  as  a  stimulant  ointment  for  indolent 
ulcers,  but  the  regular  medical  practitioners  seldom  prescribe  it.  It  19  gener- 
ally found  aboard  sailing  ships  in  tropical  America. 

The  gum  is  more  largely  employed  in  the  arts  and  it  is  believed  that 
after  it  becomes  better  known  in  this  country  a  good  use  can  be  made  of 
it  in  the  manufacture  of  varnishes,  soaps,  felting,  and  especially  in  the 
making  of  printers'  ink  for  which  its  hone)^-like  consistence  and  adhesive 
character  are  peculiarly  useful.  Howerer,  a  series  of  experiments  will  be 
necessary  in  order  to  determine  its  real  value. 

733  -  TheTucuman  Seedling  Sugar  Canes.  First  Harvest,  —cross,  w.  k.,  in  The  Loui- 
siana Planter  and  Suqat  Manufacturer,  Vol.  LXII,  No.  16,  pp.  251-252  +  3  Figs.  New 
Orleans,  April  19,  1919. 

In  February  and  March,  1917,  G.  L.  Fawcett,  Botanist  and  Patho- 
logist at  the  Experiment  Station  of  Tucuman,  Argentina,  raised  30  Tucuman 
sugar  canes  from  seed.  These  canes  were  harvested  in  March,  191 8.  As 
it  is  impossible  to  judge  the  quality  of  seedling  cane  in  advance,  the  cane 
from  such  seed  must  be  considered  as  a  distinct  variety.  For  this  reason 
the  thirty  canes  obtained  were  named  Tucuman  1,  Tucuma  2,  Tucuman  3, 
etc.,  respectively,  in  accordance  with  the  method  followed  in  Java,  De- 
merara,  etc.,  whose  seedling  canes  are  known  everywhere. 

The  growth  of  the  canes  was  remarkable  ;  fifteen  months  after  ger- 
minating they  were  from  3  metres  to  4  metres  high.  They  suckered  very 
well,  some  giving  as  many  as  15  to  20  stalks. 

In  view  of  the  limited  quantity  of  utilisable  canes  of  these  new  va- 
rieties and  the  necessity  of  propagating  them  as  rapidly  as  possible,  all  the 
canes  cut  were  planted  so  as  to  wait  till  the  next  harvest,  from  which 
good  yields  are  hoped.  It  will  then  be  possible  to  make  a  study  of  their 
sugar  content,  their  chemical  composition,  and  the  botanical  differences 
between  the  varieties. 

During  the  growth  of  the  canes  careful  observations  were  made  on  their 
relative  strength,  their  manner  of  growing,  etc.  The  two  varieties  Nos.  2 
and  10  were  attacked  by  top  rot  (1)  and  also  appeared  to  be  weak  in  other 
respects,  Nos.  1,  12,  and  29  were  infested  by  the  mealy  bug,  Nos.  7,  n,  15. 
17,  and  30  also  did  not  seem  very  promising,  chiefly  on  account   of   their 


(1)  For  cryptogamic  diseases  of  the  sugar  cane  at   Tucuman   see    R.,    July,    191  <>,    No. 
813  {Ed.) 
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relatively  low  yield.  On  the  other  hand,  many  canes  were  particularly 
vigorous.  Among  these  were  No.  5  with  13  long  stems  of  average  thickness 
weighing  20.8  kilos,  No.  25  with  20  stems  weighing  21.0  kilos,  and  No.  27 
with  18  stems  weighing  18.4  kilos.  The  results  given  are  those  of  the 
first  harvest. 

The  thirty  new  varieties  included  canes  of  different  colours  —  green, 
greenish  yellow  and  purple.     Most  of  them  were  green. 

734  -  The  Effect  of  Fertilisers  on  the  Composition  of  Hops.  —  Russell,  g.  a.,  in  the 

Journal  of  Industrial  and  Engineering  Chemistry,  Vol.  XI,  No.  3,  pp.  218-224  +  10  Ta- 
bles.    Easton,  Pa.,  March,  191 9. 

The  field  experiments  described  were  carried  out  during  three  conse- 
cutive years  on  high  land  in  irrigated  alluvial  soil.  In  each  case  there 
were  fifteen  plots,  each  fertilised  in  a  different  manner,  and  control  plots. 

It  was  found  that  the  production  per  acre  of  soft  resins  (extracted  with 
petroleum  ether)  is  greater  in  irrigated  and  fertilised  soil.  This  is,  how- 
ever, due  to  the  greater  vegetative  development  of  the  hop  as  the  percentage 
of  soft  resins  in  the  cones  is  reduced.  The  results  showed  no  appreciable 
superiority  of  one  fertiliser  over  another  or  a  mixture  of  fertilisers  with 
respect  to  the  production  of  soft  resines  per  acre.  From  an  economical 
point  of  view  soft  resins  are  the  most  important  constituent  of  hops. 

The  soluble  ash  content  is  not  appreciably  affected  either  by  the  use 
of  fertilisers  or  by  irrigation. 

735  -  Cultivation  of  Henbane  and  the  Alkaloid  Content  of  its  different  Parts.  —  Koch, 

G.  P.,  in  the  American  Journal  of  Pharmacy,  Vol.  XCI,  p.  68 ;  snmmarisefl  by  Bridel, 
M.,  in  the  Journal  de  Pharmacie  et  de  Chimie,  Year  III,  Series  VII,  Vol.  XIX,  No.  9, 
pp.  307-309.  Paris,  May,  1919. 

The  author  has  attempted  to  find  out  the  best  conditions  for  the  culti- 
vation of  henbane  (Hyoscyamus  niger)  and  gives  the  following  recommenda- 
tions : 

Ascertain  the  germination  power  of  the  seed  by  germinating  them  on 
wet  blotting  paper  ;  in  good  samples,  90  %  of  the  seed  should  germinate 
in  9  or  11  days.  If  the  germination  power  is  tested  in  soil,  this  should  have 
been  sterilised  previously  ;  in  this  case  %  of  the  seeds  germinate  in 
3  weeks  while,  in  unsterilised  soil,  germination,  hindered  by  the  growth  of 
mycelial  filaments,  only  takes  place  in  x/10  of  the  seeds. 

The  growth  of  henbane  is  helped  by  a  fertiliser  composed  of  (in  parts  by 
weight):  —  lime,  500  ;  calcium  phosphate,  400  ;  sulphate  of  potash,  200  ; 
nitrate  of  soda,  300  ;  magnesium  sulphate,  50. 

The  most  important  point  in  growing  this  crop  is  to  control  insect  pests, 
which  may  devour  nearly  all  the  leaf  blade.  The  author  advises  the  use 
of  a  wash  containing  5.55  kg.  of  lead  arsenate  to  1000  litres  of  water,  as  it 
does  not  harm  the  leaves. 

.  In  order  that  the  grains  harvested  should  germinate  as  well  as  possible, 
the  authors'  experience  indicates  that  they  should  be  gathered  at  the  end  of 
July,  that  is,  when  the  leaves  and  capsules  are  dried  up  and  the  latter 
begin  to  open,  and  when  the  seeds  are  hard  and  dark  brown  in  colour. 
By  this  method  seeds  were  obtained  93  %  of  which  germinated  in  9  days. 
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A  single  capsule  contains  from  200  to  300  seeds  and  one  plant  will 
furnish  250  to  270  capsules. 

•  Henbane  leaves  gathered  green,  when  those  capsules  that  are  formed  are 
not  yet  ripe  and  when  some  flowers  still  remain  at  the  tip  of  the  stalk,  are 
found  to  contain,  on  drying,  from  0.073  to  0.102  %  of  alkaloids. 

If  the  leaves  are  gathered  at  the  end  of  July,  after  gathering  the  ripe 
capsules,  a  drug  is  obtained  that,  after  drying,  contains  only  0.052  to  0.057% 
of  alkaloids. 

The  stems  could  also  be  used  pharmaceutically  if  they  are  gathered 
at  the  same  time  as  the  leaves;  the  dry  stems,  in  fact,  contain  0.081  %  of 
alkaloids. 

736  -The  Production  of  Market-Garden  Seeds  in  the  Belgian  Congo.— father  Cxillet, 

in  the  Bulletin  de   la   Societe  Nationale  d' Acclimatation  de   France,   Year  IyXVII,  No.  5, 
pp.  145-150.  Paris,  May,  1919. 
Experiments  made  in  the  Experimental  Garden  of  the  Kisantu  Mission. 
Results  in  the  production  of  seeds  were  registered  after  using  basic  slag. 
Some  "  demi-long,  blanc  de  l'hopital  "  radishes  were  sown;  the  best 
plants  weie  left  and,  after  some  5  mouths,  they  began  to  flower.     As  the 
rains  had  then  begun,  only  5  or  6  %  of  the  plants  produced  pods  of  suf- 
ficient development  and  containing  2  or  3  seeds,  as  the  others  had  gone 
mouldy  before  they  had  become  full  grown.  The  few  seeds  obtained  were 
sown  as  soon  as  the  rainy  season  had  ended  and  they  came  up  perfectly; 
after  4  months  they  began  to  flower.    Since  then  this  variety  has  well 
maintained  the  qualities  it  acquired  in  the  second  generation. 

The  best  time  for  sowing  is  the  dry  or  cold  season,  that  which  is  least 
different  from  the  European  summer.  In  the  rainy  and  hot  seasons,  the 
plants  seed  before  the  roots  are  fully  developed;  the  seed  are  less  well  nou- 
rished, which  would  cause  them  to  degenerate  rapidly.  In  fact,  during  the 
season  when  most  rain  falls,  which  is  also  that  of  the  greatest  heat,  the  Hfe 
cycle  occupies  about  half  the  time  required  in  the  cold  season. 

The  turnips  and  carrots  that  bore  seed,  like  the  large  cabbage,  did  not 
give  such  satisfactory  results  as  the  radish. 

When  first  sown,  many  plants  flowered  almost  immediately  and  appear- 
ed to  have  reverted  to  a  wild  state.  Others  developed  to  a  certain  extent, 
but  formed  seed  too  soon.  They  were  all  rejected  save  those  which,  being 
completely  developed,  were  checked  before  bearing  fruit.  A  good  deal  of 
selection  work  requires  to  be  done  before  a  variety  can  be  obtained  that  has 
all  the  qualities  of  the  first  parent,  but  good  progress  is  being  made  in  this 
respect.  The  experiments  made  so  far,  though  still  too  recent,  suggest 
that  it  will  be  possible  to  fix  good  varieties  having  all  the  qualities  required 
to  make  a  good  vegetable  which  can  also  become  familiar  to  the  natives. 
Five  leek  plants  flowered  for  the  first  time  in  1916  ;  3  produced  a  few 
seeds  ;  2,  instead  of  seeds,  produces  bulbils.  When  the  author  left  the  Congo 
both  lots  were  very  healthy.  ' 

Viper's  grass  reproduced  very  well  from  seed,  and  seed-production  does 
not  seem  to  harm  the  qualities  of  the  root ;  this  is  a  very  difficult  vegetable 
to  acclimatise  because  it  cannot  resist  rain  ;  it  can  only  be  grown  in  the  dry 

[135-T36] 


6Q0  HORTICULTURE 


season.  Its  seeds  are  difficult  to  store  as,  after  6  to  7  months,  they  give 
a  percentage  of  loss  of  nearly  75  %. 

Lettuce,  which  flowers  well,  also  grows  well  from  seed  of  the  preceding 
j^ear.  Old  seed  germinates  poorly;  as  with  viper's  grass,  the  seed  is  kept 
with  difficulty  from  one  year  to  another. 

Chinese  mustard  does  well  in  any  season  ;  it  is  an  excellent  vegetable 
which  reproduces  itself  perfectly. 

The  tomato  loses  all  the  qualities  of  an  improved  fruit  after  the  first 
generation  of  seeds  gathered  on  the  spot.  It  grows  vigorously,  producing 
long  thin  stems  that  are  covered  with  an  abundance  of  acid  fruit. 

The  egg-plant  and  all-spice  retain  all  the  qualities  of  improved  fruit. 

Peas  and  kidney-beans  are  easily  acclimatised,  when  they  are  more 
vigorous  and  give  higher  yields  than  the  parents. 

Some  results  were  obtained  wth  Florentine  fennel.  This  vegetable 
is  very  subject  to  rot  when  it  flowers.  It  is  very  difficult  to  obtain  well- 
formed  fruit.  Celery,  w  hether  grown  for  the  root  or  the  stem,  parsley,  cher- 
vil, the  different  sorts  of  cabbage,  the  salsifies,  beet,  beetroot,  parsnep, 
sorrel  and  spinage  have  given  no  results  so  far. 

Shallots,  which  are  propagated  in  the  Experimental  Garden  by  dividing 
the  tufts,  and  oriental  garlic  have  never  shown  the  slightest  tendency  to 
bear  fruit,  although  the  former  had  come  from  seed  and  the  latter  from 
bulbils.  Chives,  which  are  also,  propagated  by  division  of  the  tufts,  might 
also  be  grown  from  seed. 

Amongst  the  onions,  apparently  only  the  native  onions  give  good  re- 
sults ;  the  different  Kuropean  varieties  form  no  bulbils  ;  only  the  variety 
known  as  Santa  Cruz  or  Teneriffe  grows  well,  but  so  far  it  has  borne  no  seed. 

Good  results  are  expected  from  the  "  ranevelle  "  radish,  which  is  on 
trial.  Some  were  obtained  in  the  third  generation  that  were  10  cm.  in 
diameter  and  that  without  any  trace  of  fibre  ;  the  pods  are  also  modi- 
fied, some  losing  their  appearance  of  a  string  of  beads  ;  their  more  tender 
skin  can  be  crushed  between  the  fingers  ;  in  this  third  generation  types  are- 
found  that  range  from  the  wild  plant  to  the  perfect  vegetable. 

Potatoes  are  grown  at  Kisantu  throughout  the  year.  In  the  dry  sea- 
son they  arc  grown  on  the  flat  (as  is  done  in  Kurope,  in  clay  or  loamy  soil 
that  can  easily  be  watered  or  irrigated. 

The  author  describes  the  cultivation  of  the  potato  in  the  region,  the 
harvest  (which  should  only  be  taken  when  the  soil  has  dried  ;  as  soon  as  the 
tubers  have  dried  a  little  they  should  be  bagged  and  put  in  the  shade  to  dry, 
for  the  sun  might  kill  them  completely);  the  way  they  are  stored  (in  a  cool, 
dark,  dry  place).  Except  in  places  where  trees  have  recently  been  cleared 
away,  the  potato  requires  manuring  (farmyard   manure  and  wood  ashes). 

737  -  Comparative  Cultural  Tests  of  different  Species  and  Varieties  of  White-Currants, 
Black-Currants  and  Gooseberries  in  Denmark.      Esb  jebg,  N.,  in  the  r«7fc 
Planteavl,  Vol.  XXVI,  Pt.  1.  pp.  s_-7'i  -I    :8  Tables.  Copenhagen,  mum. 

The  agricultural  station  of  Spangsbjerg  undertook,  in  1909,  a  series  of 
comparative  cultural  tests  of  different  varieties  and  species  of  white-cur- 
rants,  black-currants  and  gooseberries.     Fifteen   varieties  of  gooseberry, 
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4  of  white-currants,  and  4  of  black-currants  were  planted,  at  the  rate  of  80 
plants  to  a  plot.  The  plots  were  limed  some  time  before  planting  and  then 
given  progressively  decreasing  amounts  of  sulphate  of  ammonia  and  super- 
phosphate together  with  approximately  constant  amounts  of  potash  each 
year.  The  first  crop  was  gathered  in  191 1.  Each  year  the  author  recorded, 
for  each  of  the  23  varieties,  the  dates  of  flowering,  setting,  harvest  and  fall  of 
the  leaves,  in  this  way  he  observed  the  relative  resistance  of  each  variety  to 
fungoid  disease  and  insects.  Below  are  given  the  total  crops  of  fruit  ob- 
tained from  191 1  to  1917  (in  quintals  per  hectare) :  — 

A)  Gooseberries  :  —  i)  Varieties  with  red  fruit  gathered  whin  ripe  : 
Achilles,  1237  '>  Sproffens  Goliath,  11 19  ;  London  Market,  982  ;  Winham's 
Industry,  724  ;  Crown  Bob,  675  ;  Non  plus  ultra,  492  ;  Victoria,  315  ;  Wil- 
liams, 300. 

2)  Varieties  with  green  fruit  gathered-ripe  from  1911  to  1914  and  unripe 
from  1915  to  1917  (the  crops  for  1915-1917  are  given  between  brackets): 
Withesmith,  414  (741);  Keepsake,  307  (649);  Gottlieb  214  (593)  ;  Green  Wil- 
low 248  (538)  ;  Brougham,  133  (447)  ;  Profit  249  (365);  Favorite,  133  (240). 

B)  White  currants  :  —  Red  Dutch,  433  ;  Fay's  New  Red  Prolific, 
212  ;  Cherry  Dutch,  187  ;  Fertile,  105. 

C)  Beack-currants  :  —  Black  Naples,  313  ;  Bang  up,  396  ;  Queen 
Victoria,  275  ;  Ogden's  Grape,  217. 

738  -  The  Management  of  Fruit  Trees  Before  Plantation.  —  Truelle,  a.,  in  x,a  Vie  agri- 
cole  et  rurale,  Year  IX,  No.  10,  pp.  182-176  4-  1  Fig.  Paris,  March  8,  1919. 
The  operation  of  "  dressing"  (habillage)  a  tree  before  planting  is  well 
known  and  the  author  quotes  experiments  made  on  this  procedure,  which 
has  the  double  end  of  trimming  the  tree  and  establishing  a  balance  between 
its  subterranean  and  aerial  apparatus. 

There  is  another  operation  that  is  much  less  used  but  ought  to  be 
used  more  often,  as  trees  removed  from  the  nursery  have  often  to  wait  a 
long  time  before  being  planted.  This  operation,  known  in  France  as  "  pra- 
linage  ",  consists  in  plunging  the  root  system  of  the  tree  for  a  few  seconds 
in  a  mixture  made  of  clay,  a  fertiliser  and  water.  The  mixture  should  be 
so  thick  as  to  stick  to  the  roots  and  form  a  covering.  'I  he  proportions 
used  vary. 

The  aim  of  the  operation  is  to  give  back  their  freshness  to  the  roots 
and  rootlets  that  are  more  or  less  dried  up  by  ther  journey  from  the  orchard 
or  by  the  heat  of  the  sun  and  provide  them  with  food  that  they  can  make  use 
of  immediately,  so  that  the  tree  will  "  take  "  more  quickly. 

The  mixture  consists  of  clay  with  cow-dung  in  the  proportion  of  % 
of  the  former  to  ?/3  of  the  latter,  sufficient  water  being  used  to  obtain  the 
required  consistency. 

It  is  advisable  to  mix  5  shovelfuls  of  clay  with  3  of  cow-dung  and  dilute 
the  mixture  with  sufficient  water  to  make  a  "  clear  soup  ". 

The  stems  can  also  be  treated  with  this  mixture  by  using  a  large  brush, 
but  it  is  best  to  lime  them,  as  lime  is  the  chief  constituent  of  the  mixture  used 
for  coating,  whitewashing  and  spraying  stems. 
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The  operation  is  intended  to  prevent  the  young  trees,  which,  being 
sheltered  by  one  another  in  the  nursery,  have  tender  bark,  from  hardening 
it  rapidly  when  they  are  finally  planted  under  the  influence  of  the  sun  and 
wind,  in  which  case  the  bark  would  lose  its  elasticity,  the  stem  would  grow 
in  girth  more  slowly  and  the  flow  of  the  sap  would  be  hindered.  For  this 
purpose,  fairly  concentrated  milk  of  lime  is  used,  mixed  with  i\  its  volume 
of  clay  or  loam  so  that  the  coating  will  not  be  easily  washed  off  by  the  rain. 

739  -  Fruit  Growing  in  Denmark.  —  gram,  m.,  in  the  Tidsskrift  for  PUuOeavl,  Vol.  xxvr, 

Pt.  1,  pp.  80-182  +  5  Tables.  Copenhagen,  1919. 

Report  of  the  inquiry  made  by  the  Fruit-Growing  Commission  nominated 
by  the  official  Danish  Committee  of  Agriculture. 

This  report,  which  deals  with  the  development  and  present  state  of 
fruit  growing  in  Denmark,  gives  the  following  information :  — 

1)  Statistics  showing  the  number  and  distribution  of  fruit  trees  in  the 
country. 

The  following  figures  were  available  on  July  15,  1912,  for  the  islands 
and  Jutland:  -  -  total  number  of  fruit  trees,  3  224  078  and  2  210  332  ;  com- 
prising apple  trees,  1  267  131  and  868  163  ;  pear  trees,  561  397  and  383  973  ; 
plum  trees,  704451  and  456  733  ;  cherry  trees  691  099  and  501  663.  This 
gives,  for  the  whole  country,  5  434  410  fruit  trees :  2  135  294  apple  trees, 
945  37°  Pear  trees,  1  160  984  plum  trees,  1  192  762  cherry  trees.  Of 
the  18  Danish  counties,  the  6  containing  most  fruit  trees  are  the  4 
counties  of  the  islands,  i.  e.,  Odense,  Praesto,  Svend  borg  and  Maribo, 
and  2  counties  in  the  east  of  Jutland,  Aarhus  and  Tanders  ;  the  6  poorest 
counties  in  this  respect  are  those  in  the  north  and  west  of  Jutland. 
Broadly  speaking,  it  may  be  said  that  apple,  cherry,  plum  and  pear  are 
present  in  equal  numbers  in  the  different  parts  of  the  country,  owing 
to  the  fact  that  over  a  large  area  the  chalky  subsoil  is  so  close  to  the  surface 
that  it  provides  a  continual  supply  of  chalk  to  the  cultivated  layer,  which 
constitutes  a  factor  that  greatly  favours  the  growth  of  fruit  trees.  The 
scarcity  of  fruit  trees  in  the  north  and  west  of  Jutland  is  due  to  the  lack 
of  chalk  in  the  soil  and,  in  many  cases,  to  the  poor  soil,  which  is  mostly 
sand.  One  of  the  counties  richest  in  cherries  (varieties  with  sweet  fruit) 
is  that  of  Frederiksborg  (in  the  north  of  the  island  of  Seeland)  which  sup- 
plies the  Copenhagen  market  with  fresh  fruit. 

II.  —  The  second  part  of  the  report  deals  with  the  results  obtained  by 
sending  lists  of  questions  relating  to  local  fruit-growing  conditions  to  commu- 
nes, farmers,  horticulturists  and  school  masters  ;  74  %  of  those  who  received 
the  questions  replied  to  them  ;  the  questions  were  as  follows  : 

In  wdiat  part  of  the  district  is  most  interest  taken  in  fruit  growing  ?  In 
what  parts  has  progress  been  made?  What  parts  are  most  suited  to  fruit- 
growing on  account  of  climatic  and  agricultural  conditions  ?  How  do  the  dif- 
ferent species  and  varieties  grow  ?  In  what  way  are  they  cultivated  ?  What 
arethecommonest  diseases  and  \\  hich  are  the  resistant  and  which  the  suscepl  - 
ible  varieties  ?  What  possibility  is  there  of  developing  and  intensifying 
fruit-growing  and  what  are  the  economic  conditions  required  torealise  this  ? 
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Examination  of  the  replies  shows  that  the  interest  in  fruit-growing 
varies  very  greatly  with  the  locality  :  in  regions  where  it  has  been  carried  on 
for  a  long  time,  such  as  in  the  islands  and  the  east  of  Jutland,  the  import- 
ance of  the  crop  as  regards  commercial  exploitation  has  increased  on  the 
whole,  and  even  in  parts  of  these  regions  that  are  poorest  jn  fruit  trees, 
every  farmer  can  grow  sufficient  to  supply  domestic  needs.  However,  more 
attention  is  paid  to  plantation  than  to  maintenance  and  it  may  even  be 
said  that  in  many  places  maintenance  leaves  everything  to  be  desired.  It 
may  be  said  roughly  that,  about  one-half  of  the  countries  where  fruit- 
growing is  carried  on  show  conditions  that  can  be  described  as  favourable, 
while  the  other  half  shows  unfavourable  or  bad  conditions. 

Fungoid  disease  causes  a  great  deal  of  damage,  especially  due  to 
Sphaerolheca  mors-uvae,  Nectria  ditissima,  Venturia,  and  Monilia.  In  com- 
parison" the  climatic  conditions  are  less  important,  the  most  harmful 
•being  the  west  wind,  which  causes  most  damage  in  Jutland,  frost,  hoar- 
frost and  fog.  The  various  unfavourable  conditions  of  the  soil,  such  as 
acidity,  lack  of  natural  drainage,  lack  of  lime,  are  less  important  and  the 
damage  due  to  insect  pests  still  less. 

All  the  species  and  varieties  grow  best  in  the  islands,  especially  in  the 
southern  ones  (Fionia  and  L,aaland).  Walnuts,  chestnuts  and  mulberries 
grow  there  as  well.  In  Jutland  only  the  most  hardy  fruit  trees  can  grow, 
and  bush-fruit  such  as  Ribes  spp.  Fifty  varieties  of  apple,  30  varieties  of 
pear,  20  varieties  of  plum  and  12  varieties  of  cherry  (9  with  sweet  and  4 
with  sour  fruit)  are  grown.  The  commonest  varieties  of  apple  are 
Cox's  Pomona,  Cox's  Orange,  Skovfogedaeble  fra  Lou  (Danish),  Monnetille 
(Prince)  and  Gravensteiner.  The  most  esteemed  variety  of  pear  is  the  Da- 
nish variety  Greve  d.  W.  Moltke  ;  next  oome  the  Bonne  Louise,  Graapaere 
and  Bon  Chretien  Williams  varieties.  Among  cherries  the  yellow  and  black 
Spanish,  Napoleon  and  Klton  varieties  are  mentioned.  In  50  %  of  the  com- 
munes, fruit-growing  is  of  no  commercial  importance  and  it  is  only  in  about 
a  hundred  (i.  e.,  10  %)  communes  that  fruit  selling  is  of  any  economic  im- 
portance. In  the  regions  where  fruit  growing  is  relatively  important,  the 
fruit  is  sold  to  whole-sale  buyers  or  in  the  markets  ;  in  other  places  the  con- 
sumer buys  directly  from  the  grower.  Little  sorting  is  done  and  the  me- 
thods of  packing  and  storage  are  still  somewhat  rudimentary. 

Some  300  communes  (about  V-t  of  the  total  number)  have  commercial 
plantations,  but  they  are  mostly  small,  the  largest  only  covering  an 
area  of  20  to  25  hectares.  Various  bodies  or  societies  give  assistance  to 
Danish-fruit  growing.  These  are  particularly  the  horticultural  societies, 
the  small  farmers'  societies  ("  Husmands-foreninger  "),  the  agricultural 
societies,  etc. 

740  -  Researches  on  the  Efficacy  of  Thinning  by  the  Study  of  Promising  Trees  chosen 

in  the  Stand.  —  Mer,  E.,  in  the  Comptes  Rendus  de  V  Academic  d' Agriculture  de  France. 
Vol.  V,  No.  13,  pp.  430-440  +  1  Table  -f-  1  Fig.  Paris,  April,  1919. 
The  author  attempted  to  ascertain  whether  it  is  possible  to  estimate 
with  sufficient  accuracy  the  results  of  thinning  by  studying  a  certain  num- 
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ber  of  promising  trees  in  a  recently  thinned  stand.  These  would  be  num- 
bered and  fenced  off  ;  their  circumference  at  the  level  of  the  fence  would 
be  measured  every  few  years  and  their  average  height  would  be  calculated ; 
with  the  help  of  these  data  the  average  surface  at  the  level  of  the  fence 
would  be  calculated,  then  the  average  volume  produced  during  the  differ- 
ent phases  of  the  period  selected  ;  by  multiplying  this  average  volume  by 
the  number  of  promising  trees  in  the  stand,  i.  e.,  those  trees  that  must  stand 
until  the  last  years  of  the  rotation,  and  which  will  be  taken  into  account 
for  each  plot,  the  material  yield  of  the  most  vigorous  trees  in  each  plot  could 
be  rapidly  calculated  with  sufficient  exactness. 

By  adopting  this  summary  method  the  need  for  felling  a  certain  num- 
ber of  trees  of  different  categories  in  experimental  areas  in  order  to  work 
out  tariffs  could  be  dispensed  with  as  it  has  the  disadvantage  of  impoverish- 
ing the  stands  and  bringing  a  certain  confusion  in  the  inventories.  ■ 

But,  before  making  use  of  the  method  suggested  by  the  author  it  would 
be  necessary  i)  to  make  sure  that  the  trees  selected  in  this  isolated  fashion 
in  the  stand  have  been  influenced  sufficiently  by  the  thinning  for  their 
growth  to  have  appreciably  increased,  even  after  quite  a  small  number  of 
years,  2)  to  ascertain  whether  the  average  volume  of  these  trees  corres- 
ponded sufficiently  with  that,  of  the  promising  trees  in  the  small  experi- 
mental area  serving  as  a  control,  for  only  in  this  case  could  the  two  be 
compared.  In  order  to  see  whether  these  two  ends  could  be  attained,  the 
author  carried  out  the  following  experiment  : 

In  an  experimental  area  some  60  years  old  and  divided  into  2  small 
squares  A  and  B  (the  latter  less  thinned)  the  author  placed  7  promising  firs 
in  the  first  square  and  13  in  the  second,  under  observation  in  1886.  The 
trees  were  chosen  in  such  a  way  as  to  have  approximately  the  same  dimen- 
sions as  the  other  promising  trees.  The  trees  were  measured,  fenced, 
etc.,  as  has  been  previously  described.  New  measurements  were  taken  in 
October  in  1899,  1902,  1907  and  1911.  At  each  of  these  periods  the  average 
circumference  and,  consequently,  the  surface  at  the  level  of  the  fence  were 
calculated,  then  the  volume  of  each  tree,  the  height  of  the  trunk  being  esti- 
mated as  an  average  of  10  metres,  as  owing  to  the  war  actual  measurement 
could  not  be  carried  out.  After  each  set  of  observations,  the  average  volume 
of  the  firs,  forming  each  of  the  groups  was  calculated  and  by  multiplying  it 
by  the  number  of  promising  trees  in  one  or  other  of  the  squares,  the 
cube  could  be  determined,  based  in  this  way  on  the  average  volume  of  the 
fenced-off  trees. 

It  could  them  be  judged  if  the  cube  obtained  in  this  way  corresponded, 
with  sufficient  approximation,  to  that  of  the  whole  of  the  trees  supplied 
by  the  inventories.  These  figures,  expressed  in  cubic  metres  per  hectare. 
are  given  in  the  form  of  tables  and  graphs. 

Examination  of  the  table  shows  that,  for  each  of  the  small  squares,  the 
difference  between  the  volume  of  the  fenced-off  trees,  calculated  from  the 
inventory  figures  for  the  promising  trees,  and  the  volume  of  these  trees 
in  each  small  area,  is  relatively  small  :  —  for  the  first  small  square,  369 
358  3=  11  (i.  e.,  I.  i'j  ",,)  and,  tor  the  second  small  square,  448-     417  =  31 
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(i.  e.,  6.9  %).  The  volume  -produced  by  the  fenced-off  trees  ,  calculated  from 
the  number  of  -promising  trees  recorded  in  the  inventory,  is  thus  sufficiently 
close  to  the  ascertained  volume  of  these  promising  trees  to  allow  the  two  figures 
to  be  taken  as  practically  equal. 

The  number  of  trees  fenced-off  in  each  square  was  small  and  it  is  pro- 
bable, that  if  it  had  been  greater,  the  difference  would  have  been  still  less. 

In  conclusion,  the  author  advises  foresters  who  wish  to  apply  this 
method  to  take  the  following  precautions  : 

1)  to  place  the  experimental  and  control  areas  in  stands  that  are  as 
regular  and  homogeneous  as  possible  ; 

2)  to  number,  in  groups  by  size  all  promising  trees  in  each   area ; 

3)  to  pick  out,  from  each  of  the  two  areas,  as  trees  to  be  numbered 
and  fenced-off,  from  30  to  50  trees  per  hectare,  according  to  the  situation, 
choosing  them  in  various  grades  of  size,  so  that  the  average  circumference 
Df  each  of  them  would  be  near  that  of  the  trees  in  the  rest  of  the  area. 

741  -  The  Identification  of  Timber  by  the  Colouring  Matter  it  contains.  — jauffret, 

A.  in  the  Comptes  rendus  de  V  Academie  des  Sciences,  Vol.  168,  No.  13,  pp.  693-694. 
Paris,  March  31,  191 9. 

The  study  of  the  colouring  matter  in  wood  is  not  only  of  practical  in- 
terest, but  also  enables  the  species  to  which  the  wood  belongs  to  be  identified 
by  examining  the  colour  reactions  and  the  absorption  spectra  of  the  colour- 
ing matter. 

An  example  of  this  is  furnished  by  the  author's  researches  on  two  Dal- 
bergia  from  Madagascar  :  D.  Perrieri  Drake,  and  D.  ikopcnsis  Jum.  &  Perr. 
Normally,  the  L'ormer  has  a  colour  like  wine  lees,  while  the  latter  is  a  less 
dark  brownish  red.  After  soaking  for  24  hours  in  95°  alcohol,  the  powdered 
wood  of  D.  Perrieri  gives  a  solution  that  when  filtered  is  red,  and  which 
turns  orange  on  adding  sulphuric  acid.  Under  the  same  conditions  the 
solution  from  D.  ikopensis  is  orange  coloured,  is  not  changed  by  sulphuric 
acid,  and  is  turned  orange  brown  by  caustic  soda,  etc.  On  the  other  hand, 
the  powders  of  these  two  woods  give  differently  coloured  solutions  on  treat- 
ment with  ether,  chloroform  and  benzene ;  their  alcoholic  solutions  also 
give  different  absorption  spectra. 

The  author  has  found  that  these  characters  are  constant  for  a  given 
species  by  studying  numerous  species  all  of  which,  from  this  point  of  view, 
have  quite  distinct  characters.  It  will  be  seen  how  tables  based  on  these  reac- 
tions and  on  the  absorption  spertra  of  these  Loloured  solutions  would  be  useful 
for  the  identification  of  timber  in  general,  and  especially  for  timber  imported 
under  indefinite  names,  provided  that  these  tables  are  gradually  drawn 
up  with  the  help  of  samples  of  known  botanical  origin. 

742  -  The  Forest  Resources  and  Timber  of  the  French  Colonies.  —  1.  boutteville  (in- 
spector of  Public  Works  in  the  Colonics),  Les  Ressources  de  nos  forets  coloniales, in  the  Bul- 
letin de  la  Sociite  d' Encouragement  a  V  Industrie  nationale,  Year  CXVlII,  1st.  Half -Year, 
Vol.  CXXXI,  No.  2,  pp.  258-283.  Paris,  March-April,  1919.  —  II.  Carmentron,  F,.,  Bois 
coloniaux,  in  the  Actes  de  I'Institut  colonial  de  Bordeaux,  summarised  in  the  Bulletin  del' Of- 
fice colonial,  Year  XI,  Nos.  121 -122,  p.  79.  Melun,  Jan. -Feb.,  1918.  —  III.  Note  officielle 
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sur  les  bois  coloniaux,  in  the  Bull,  de  la  Soc.  d'Enc.  pour  Vlnd.  nat.,  Year  CXVIII,  1st. 
Half-Year,  Vol.  CXXXI,  No.  2.  pp.  284-298.  Paris,  March-April,  1919.  —  IV.  Francois, 
G.,  Produits  de  la  foritetde  la  brousse  arborescente,  in  the  "Ressources  de  l'Afrique  Occi- 
dentale  Franchise  ".   Minister?  des    Colonics,  Colonial  Office,   p.  156.  Melun,  1918. —  V. 
GurarER,  J.  F.  H.  (Chief  of  Forest  Service  of  Annain),  Situation  des  forets  de  I'Annam,  Congres 
d' Agriculture  coloniale,  Gouvernement  general  de  I'Indochine,  Saigon  Series,  Bulletin  No.  9, 
p.  114.  Saigon,  191 8.  —  VI.  Couffinhal  (Chief  of  the  Forest  Service  of  Cochin -China), 
La  situation  actuelle  des  forets  de  I'Indochine,  Ibid.,  Bulletin  No.  8,  pp.  30  +  1,1V.  —  VII. 
Gourgand,  E.  (Chief  of  Forest  Service  of  Cambodia) ,  La  situation  for eslieredu  Cambodge  en 
1918,  Ibid.,  Bulletin  No.  10,  pp.  31.  —  VIII.  Meseoer,  A.,  Les  Forits  du  Tonkin,  Congres 
d' Agriculture  coloniale,  Gouvernement  general  de  I'Indochine,  Hanoi  Series,  No.  13,  pp.  23. 
Hanoi-Haiphong,  1918.  —  IX.  Chevalier,  A..  Premier  inventaire  des  bois  et  aulres  produits 
forestiers  du  Tonkin,  in  the  Bulletin  iconomique  de  I'Indochine,  Year  XXI,  No.  131,  pp.. 
505:525  and  No.  132.  pp.  742-884.  Hanoi-Haiphong,  1918  (to  be  continued  in  1919).  — 
X.  Bsrtrand,  A..  Lis  produits  forestiers  de  I'Indochine  au  service  de  la  Defense  nationals, 
Con%ns  d'A?ric.  col.,Gouv.  gen.  de  I'Indochine,  Saigon  Series,  Bulletin  No.  18,  pp.  18. 
Saigon,  1918.  —  XI,  Hebert  Stone,  Les  bois  utiles  de  la  Guyane  Francaise,  in  the  Annates 
du  Musee  Colonial  de  Marseille,  Year  XXV,  Third  Series,  Vol.  IV  (1916),  Pt.  2,  pp.  39-135 
and  Year  XXV,  third  Series,  Vol.  V  (1917)  Pt.  3,  pp.  159.  Paris-Marseilles,  1917.  — XII. 
Bois  de  Madagascar,  in  the  Annuaire  general  de  Madagascar  et  Dependences,  pp.  4  54-455- 
Tananarive,  1918.  —  XIII.  Gardey,  A.,  Les  Ressources  foresiicres  du  Maroc,  in  Colonies 
et  Marine,  Year  III,  No.  1,  pp.  33-40.  Paris,  January  25,  1919.  —  XIV.  Eong,  Sexploi- 
tation des  for&ls  au  Maroc,  in    the  Revue  des  Eaux  et    Forits,  Third  Series,  Year  XVI, 
Vol.  IylV,  No.  6  pp.  178-181.  Paris,  1916. 
I.  —  Statement  of  the  timber  required  in  Prance.     Before  the  war  the 
home  production  of  common  timber  was  8  million  cubic  metres  while  3  %  mil- 
lion cubic  metres  of  an  estimated  value  of  275  million  francs  were  imported. 
France  has  10  million  hectares  of  forests  (1/5  of  its  total  area).     Colo- 
nies (in  millions  of  hectares  of  forests)  :  —  Ivory  Coast,  12,  Gabon  and  the 
the  inland  region,  probably  20  ;  Cameroons,  15  ;  Madagascar,  9 ;  Guiana, 
5  ;  Indo-China,  25  ;  etc. ;  the  total  for  the  colonies  appears  to  be  about  100 
million  hectares.     A  large  part  of  these  forests  is  at  present  of  very  diffi- 
cult access,  but  it  forms  an  immense  reserve  for  future  use.     Accepting 
the  relatively  modest  figures  of  250  cu.  metres  per  hectare,  the  forest  re- 
serve would  be  25  milliard  cu.  metres  of  wood. 

Apart  from  the  valuable  timber,  the  colonies  can  supply  excellent 
common  timber.  The  author  describes  the  colonial  forest  and  points  out 
that  an  inventory  of  the  colonial  forests  has  begun,  while  various  missions 
have  been  organised  and  work  carried  out.  It  was  important  that  the  colo- 
nial trees  should  be  classified  methodically  ;  this  was  done  for  the  Ivory 
Coast  and  Gabon  (1)  by  Commandant  Berttn  (the  same  results  were  obtained 
for  the  other  African  colonies),  whose  work  is  briefly  described  by  the 
author.  M.  A.  Chevalier  had  identified  600  tree*,  but  Comm.  Bertin 
retained  39  species  of  trees  that  answer  to  industrial  requirements  and  which 
form  70  to  75%  of  the  forests  examined.    The  samples  brought  back  by 

(1)  A.  Bertin,  Mission  forestiire  colonials,  Vol.  I,  Des  bois  de  la  CSte  d'lvoire,  published  by 
E-  Earose,  1 1 ,  rue  Victor  Cousin,  Paris  ;  Vol.  II,  Les  bois  du  Gabon,  Id. ;  Vol.  Ill  (in  2  parts] 
Li  question  forcstiire  coloniale,  Id.  (Ed.) 
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M.  Bertin  were  submitted  to  very  interesting  practical  tests,  which  gave 
conclusive  results,  by  M.  Prudhomme  (Director  of  the  Jardin  Colonial), 
Commandant  CeelERIER  and  M.  Bertin  himself.  A  special  commission 
set  up  by  the  Minister  for  the  Colonies  considered  the  results  obtained  and 
classed  the  timber  from  the  Ivory  Coast  and  Gabon  in  7  grades  correspond- 
ing to  the  different  uses  of  industrial  wood.  The  author  considers  these  7 
grades  of  wood  with  regard  to  their  employment  for  railway  sleepers, 
vats,  paving,  paper  pulp,  etc.  Much  has  been  achieved,  but  much  still 
remains  to  be  done  in  exploiting  and  utilising  colonial  timber,  and  the  au- 
thor gives  a  detailed  account  of  the  work  to  be  done  by  the  Administration 
(creation  of  ways  of  communication,  suitable  ports,  jetties  near  the  mouths 
of  rivers,  development  of  the  mercantile  marine,  etc.) ;  saw-mills  should  be 
set  up  in  the  colonies  in  the  timber  yards  and  ports  ;  the  State  should  be- 
come a  buyer  in  order  to  ensure  a  suitable  utilisation  of  the  products  and  a 
desirable  and  safe  market.  As  regards  the  economic  point  of  view,  M.  Ber- 
tin has  shown  that,  taking  into  account  all  expenses,  colonial  timber  can 
be  put  on  the  French  market  at  equal  and  even  inferior  prices  to  those  of 
French  or  foreign  timber. 

II.  —  Official  communication  classing  the  common  timber  (not  in- 
cluding the  valuable  timber  known,  as  "  island  timber  ")  of  the  Ivory  Coast 
and  Gabon  in  7  grades.  The  different  woods  are  given  the  I,atin  name  of 
the  tree  that  produces  them  together  with  its  local  name,  and  its  character- 
istics. 

III.  —  A  study  on  the  increased  utilisation  of  colonial  timber  and  the 
multiplication  of  markets  so  as  to  exploit  the  forest  resources  of  x\frica 
more  rapidly. 

IV.  —  This  study  on  the  products  of  the  forest  and  bush  in  French 
West  Africa  was  summarised  in  our  Review  of  Feb.  1919,  No.  146. 

V.  —  The  area  of  the  Annamese  forest  cannot  be  stated  exactly  ; 
the  estimate  of  6  million  hectares,  given  to  the  Forest  Service  some  years 
ago  as  an  indication  of  the  wooded  area  it  would  have  to  deal  with,  fixed 
the  area  at  Y3  of  the  total  area  of  the  country.  This  figure  is  much  too 
low,  if  by  "wooded  area"  is  understood  all  that  which,  not  being  suitable  for 
the  cultivation  of  crops,  bears  remains  of  old  forests  that  ought  to  be 
reconstituted,  if  it  were  not  impossible  until  the  yearly  forest  fires  can  be 
prevented.  It  is  much  too  high  if  by  forests  is  understood  those 
areas  that  bear  stands  that  can  be  exploited  and  stands  that  can  be  recon- 
stituted simply  by  protecting  them  from  fire  for  5  to  10  years. 

These  forests  extend  uninterruptedly  from  the  north  to  the  south  of 
Annam,  being  continuous  with  the  Tonkin  forests  at  the  north,  the  forests 
of  Cochin-China  in  the  south  and  the  forests  of  I,aos  in  the  west.  They 
preponderate  in  those  districts  that  are  hilly  if  not  mountainous. 

Under  present  conditions  of  exploitation  and  transport,  the  Anna- 
mese forests  could  export  large  quantities  of  all  kinds  of  wood  suitable  for 
different  uses  to  the  home  country.  These  forests  without  mentioning 
the  pine  forests,  could  easily  supply  100  000  cu.  metres  of  timber  each 
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year  without  being  depleted,  if  the  felled  trees  were  utilised  better,  and 
more  than  double  that  quantity  of  ordinary  wood. 

From  the  special  point  of  view  of  the  L,ang-Bian  pines,  the  possible 
annual  yield  from  50  000  hectares  of  forests  in  that  region  was  estimated 
in  1913  at  100  000  cu.  metres  for  the  pine  alone,  which  would  bring  in  a 
gross  revenue  to  the  Treasury  of  too  000  piastres,  the  pine  being  placed  in 
the  third  grade  (but  which  would  be  $200  000,  as  it  is  now  placed  in  the 
second  grade).  The  forests  of  the  province  of  Lang-Bian  cover  more  than 
double  that  area.  An  estimate  made  in  1909  spoke  of. 100  000  hectares 
and  fixed  the  minimum  possible  annual  yield  at  from  400  000  to  600  000 
cu.  metres,  which  would  give  10  000  tons  of  sulphite  paper  pulp. 

Judging  from  these  figures,  the  forests  of  Annam  could  yield  a  total  of 
nearly  1  million  cu. metres,  or  1/i  to  %  of  the  French  importation.  It 
would  be  nearer  the  truth  if  these  figures,  including  tho-e  of  Bang-Bian, 
were  reduced  to  a  total  of  300  000  cu.  metres. 

The  author  gives  tables  showing  the  timber  that  could  be  exported 
to  France.  The  tables  show  the  names  of  the  trees,  the  forestal  divisions 
of  the  country  where  they  grow,  information  as  to  their  utility,  the  price 
per  cu.  metre  of  undressed  timber  at  Benthuy  for  North  Annam,  Tou- 
rane  for  Central  Annam  and  on  the  spot. for  South  Annam. 

Another  table  shows  the  forest  by-products  that  could  be  exported  to 
France  (bamboos,  rattans,  various  palms,  etc.).  In  a  further  table  the  com- 
position of  the  stands  in  Annam  is  shown.  Other  tables  and  diagrams  give 
information  as  to  the  reserves,  the  actual  volume  of  wood  exploited,  receipts 
obtained,  reafforestation  and  the  fixation  of  dunes,  the  yield  in  gum  of 
the  pines,  etc. 

VI.  —  The  forests  of  Cochin-China  consist  of  two  distinct  natural 
zones  :  that  of  the  Fast,  or  elevated  land,  and  that  of  the  West,  or  inunda- 
ted or  marshy  land.  Between  these  two  regions  lies  a  central  zone  in- 
cluding the  provinces  of  Cholon,  Tanau,  Mytho,  Gocong,  Bentre,  Travinh, 
vSoctrang,  Cantho,  Viuhlong,  Sadec  and  I.onganyen.  These  provinces  are 
either  almost  entirely  devoted  to  rice  growing  or  covered  with  marshes, 
but  there  are  numerous  small  woods  that  furnish  considerable  quantities 
of  fagots  sold  as  firewood. 

The  elevated  forest  land  is  the  most  important  as  well  as  the  oldest. 
The  forests  of  which  it  is  composed  are  of  very  varied  character  but  mostly 
appear  to  have  been  devastated  centuries  ago.  The  stands  are  made  up 
of  a  large  variety  of  trees  ;  these  grow  any  how,  mixed  with  all  sorts  of 
plants,  shrubs,  lianas,  rattans,  bamboos,  etc.,  forming  an  impenetrable 
thickel 

The  inundated  forest  region  includes  two  different  zones :  that  of  the 
mangroves  and  that  of  the  "tram"  (Eystnthes  sxhestn's  Genibre),  as 
mangroves  require  salt  water  lor  their  growth  and  the  "  tr  m  "  grow  in 
iresli  water,  though  they  can  occasionally  stand  weak  salt  water.  The  fo- 
re-is in  this  region  consist  of  pure  or  almost  pure  stands. 

The  forest  products  and  by-proditets  are  next  considered.  From  the 
point  of  view  of  exportation,  the  author  thinks  that  it  is  now  possible  to 
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export,  not  heavy  timber  requiring  much  tonnage,  but  a  smaller  class  of 
wood,  suitable  for  telegraph  poles,  struts,  poles,  cases,  toys,  etc.  .Similarly, 
the  by-products  (rattans,  bamboos,  lianas,  tanning  and  dyeing  barks,  oils, 
resins,  etc.)  exist  in  sufficient  quantity  to  be  exported.  Many  products 
such  as  paper  pulp,  acetic  acid,  tar,  creosote,  methylene,  methyl  alcohol,  etc., 
should  be  prepared  in  the  colony  as  they  would  easily  find  a  market  in 
France. 

After  considering  the  regeneration  of  the  forests  (reafforestation,  fire 
control,  foundation  of  artificial  stands),  and  the  organisation  of  the  Forest 
Service  of  Indo-China,  the  author  gives  in  tabular  form  a  list  of  the  chief 
trees  present  in  the  elevated  forest  region  of  Indo-China  (together  with 
much  information),  the  nomenclature  of  the  species  living  round  the  edges 
of  the  mangrove  swamps,  figures  showing  the  quantities  of  wood  exported 
(b}^  grades  and  species)  during  1916,  the  area  covered  with  timber  in  each 
province,  the  number  and  area  of  the  forest  reserves,  and  the  receipts  of 
the  Forest  Service  from  1906  to  1916.  A  note  is  given  on  the  Arboretum 
of  Trang-Bom,  and  the  decree"of  December  1,  1913,  regulating  forest  con- 
trol in  Indo-China  is  quoted  in  full. 

VII.  —  The  forests  of  Cambodia  cover  an  area  of  at  least  4  million 
hectares.  They  are  divided  into  3  groups :  —  inundated,  open,  and 
close  forests. 

The  inundated  forests  occur  on  low  lying  ground  near  the  banks  of 
the  Mekong,  Bassae,  Toule-Sap  and  their  numerous  tributaries.  At  the 
annual  rising  of  the  waters,  occurring  from  June  to  November,  these  fo- 
rests are  totally  inundated,  the  water  sometimes  even  covering  the  tops 
of  the  highest  trees  ;  when  the  waters  go  back  they  leave  on  the  soil  a 
thick  layer  of  mud  of  exceptional  fertility.  These  forests  contain  trees 
of  but  inferior  quality,  amongst  which  water  rattans,  lianes,  etc.,  grow  in 
thick,  impenetrable  masses.  They  have  been  long  exhausted  by  extensive 
exploitation  and  are  in  a  very  bad  state.  In  time  they  will  disappear  as 
their  soil  is  required  for  agriculture,  rich  soil  being  scarce. 

The  clear  forests  are  usually  on  fairly  shallow,  uneven,  impermeable 
soil.  The  chief  trees  are  the  "phchek",  "cokram"  (Rubiaceae),  "thbeng", 
"  trach  ",  "  khlong  "  (Dipterocarpaceae),  which  live  isolated  without 
any  underwood  ;  the  trunks  are  not  very  high  and  reach  a  maximum  dia- 
meter of  20  in.  only. 

The  close  forests  situated  on  the  banks  of  the  chief  rivers  have  been 
ravaged  by  the  natives,  but  numerous  woods  situated  a  few  miles  from 
water  courses  that  would  float  wood  are  still  practically  intact. 

The  Cambodian  forests  could  supply  France  with  many  kinds  of  wood 
enjoying  a  current  sale,  forming  a  large  selection  of  beautiful  cabinet-ma- 
king wood,  carriage,  cask  and  building  wood  as  well  as  railway  sleep- 
ers, etc. 

The  author  studies  forest  control  in  Cambodia,  the  reserves,  forest 
work,  the  "  rays  "  (native  method  of  cultivation  consisting  in  burning  down 
the  corner  of  a  forest  in  order  to  sow  crops  in  the  ashes)  and  forest  fires, 
customary  rights,  exploitation  (timber,  firewood,  by-products),  the  trade  in 
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wood  and  exports.  He  gives  a  list  of  the  chief  woods  that  could  be  utilised 
in  France  and  of  the  by-products  that  could  be  used  industrially  (resins, 
oleo-resins,  oil  products,  gums,  guttapercha  and  rubber,  textiles  and  plants 
for  paper  pulp,  tanning  and  dyeing).  Some  diagrams  are  given,  together 
with  a  map  showing  the  administrative  organisation  of  the  Forest  Service 
in  Cambodge. 

VIII.  —  Three  zones  are  distinguished  in  Tonkin :  the  Delta  (about 
3700000  hectares),  the  Middle  and  Upper  Region  (a  total  of  about 
6  700  000  hectares) .  In  the  Delta  the  soil  can  be  cultivated  and  there  are 
no  forests.  In  the  Middle  and  Upper  Region  it  is  nearly  all  forest  soil, 
but  there  are  so  many  gaps,  so  much  deforestation,  that  the  wooded  area 
can  be  reduced  to  3  500  000  hectares  of  which  only  279345  hectares  have 
been  reserved,  i.  e.,  are  under  the  control  of  the  Forest  Service,  which  has 
regulated  49  8_'8  hectares. 

Compared  with  the  stands  in  Annam,  Cochin-Chiua,  Cambodia  and 
Laos,  those  of  Tonkin  are  distinguished  by  their  poverty  both  as  regards 
the  quality  and  the  quantity  of  the  wood.  Except  the  mangroves 
and  pines  in  the  Quang-yen  province  (2  leaved  pines)  and  a  few  groups 
of  3-leaved  pines  in  the  Ha-giang  region  which  form  pure  stands,  all  the 
trees  composing  the  stands  in  Tonkin  are  mixed  in  an  excessively  varied 
manner,  which  is  a  defect  from  the  point  of  view  of  the  trade  in  wood. 

The  exploitation  is  in  the  hands  of  the  natives,  except  the  parts  that 
are  reserved  and  regulated,  and  it  is  carried  ou^  by  ancient  methods. 

The  author  considers  in  turn  the  possibilities  of  the  forests  in  Tonkin, 
their  future,  the  reserved  areas,  the  areas  regulated,  the  attempts  at  reaf- 
forestation, the  salt  forests  (80  000  hectares  of  mangroves),  the  different 
timbers  exploited  (the  timbers  are  at  present  classed  in  4  grades,  which  the 
author  studies  separately,  giving  tables  showing  the  native  names  of  the 
trees,  the  respective  volume  exploited  in  1916,  the  price  per  cu.  metre 
of  rough  timber  and  the  chief  uses),  woods  for  dyeing  and  tanning,  the 
forest  by-products,  the  bamboo,  the  «  Cunau  "  (i),  the  resins  (resin  from 
the  pine  Pinus  Tonhinensis,  and  that  of  the  "  tram  ",  F.ystalhes 
sylvestris  Genitre,  resin  from  the  "  sau  ",  Liquisambr  formosiana,  and 
'  bode  ",  probably  Styrax  benjoin),  the  rattans,  the  "  Lui  "  (Rhapis 
flabellifcrmis),  etc. 

Amongst  the  many  trees  in  the  forests  of  Tonkin,  there  are  few  that 
could  provide  the  material  for  a  Miiall  exportation.  Tonkin  even  imports 
its  "  lim  "  as  rough  timber  from  Annam.  Generally  speaking,  the  distri- 
bution of  the  wood  and  its  variety  do  not  satisfy  commercial  requirements, 
an  uniform  producl  being  demanded.  Again,  the  many  and  varied  diffi- 
culties inherent  to  the  country  make  it  impossible  for  the  European  to  ex- 
ploil  the  forests  himself.  There  is  room,  however,  for  one  or  two  new  pa- 
per mills  (two  already  exist)  as  well  as  for  one  or  two  firms  that  would 
deal  with  the  resins,  the  tanning  and  dyeing  material  and  the  perfumes. 


(1)  Vs  regards  the  "Cunao"  or  "Cu-nau",  see  R.,  Nov.  1918,  No.  1^36.  (/•'./.) 
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IX.  —  After  studying  the  forest  problems  of  Tonkin,  the  author 
gives  a  list  of  the  trees  of  that  country,  grouping  them  in  families  and 
giving' much  information  regarding  each  of  them  (scientific  names,  native 
names,  sizes,  properties  of  the  timber,  uses,  prices,  geographical  distribution) . 

X.  —  The  author  deals  with  the  use  of  the  forest  products  qf  Indo- 
China  for  National  Defence:  rough  part-:  for  rifles  made  of  "goi"  wood 
in  Tonkin  ;  the  manufacture  of  these  parts  in  Cochin-China  and  shipment 
of  blocks  of  "  bang-lang  "  wood  ;  general  information  on  bang-lang  wood, 
which  is  very  important;  tests  on  the  use  of  light  woods;  study  of  heavy 
woods  that  might  replace  "  gaiac  "  ;  the  provision  of  kapok;  supplies  of 
acetone  and  methylene  furnished  by  the  ' '  Bienhoa  Industrielle  et  Fores- 
tiere  "  Company  (at  Tan-maii  near  Bienhoa)  ;  the  resins  produced  by  the 
Dipterocarpaceae  of  Indo-China. 

XL  —  The  object  of  this  work  was  to  collect  and  compare  all  the 
available  information  on  the  timber  of  French  Guiana,  to  clear  up  both 
the  scientific  and  popular  synonymy  and  to  provide  supplementary  des- 
criptions of  all  the  species  represented  in  the  Colonial  Museum  of  Mar- 
seilles or  in  other  collections  that  the  author  was  able  to  visit.  He  also 
desired  to  call  public  attention  to  the  rich  forests  of  Guiana. 

In  the  introduction  the  author  gives  a  general  account  of  the  timber, 
deals  with  the  synonymy  of  colonial  trees  and  the  classifications  of  tim- 
ber made  by  Dumonteuil  and  the  Brest  Commission. 

The  descriptive  account  of  the  timbers  of  French  Guiana  is  done  by 
families  and  tribes,  giving  each  tree  its  scientific,  popular  and  native 
names  together  with  information  as  to  its  habitat  and  the  properties  of  the 
wood  as  well  as  the  uses  for  which  it  is  suited.  The  work  is  illustrated 
by  7  plates. 

XII.  -  -  The  forests  in  Madagascar  are  of  very  special  character,  being 
composed  of  many  kinds  of  trees  (800  to  1000)  scattered  about  with  no 
apparent  order ;  there  are  no  dense  stands  that  could  be  worked  easily. 
The  trees  occur  on  the  east  coast  according  to  the  altitude  over  sea-level ; 
between  sea-level  and  720  ft.  trees  occur  that  are  some  of  the  best  produced 
by  the  colony  ;  from  sea  level  to  4550  ft.  there  are  the  same  and  very 
different  trees,  new  trees  occurring  from  4550  to  6666  ft.,  but  at  that  altitude 
the  forests  cease. 

The  coastal  forests  on  the  bay  of  Antongil  and  those  situated  to  the 
south  of  Maroantsetra  are  the  finest  in  the  colony,  as  they  contain  the  most 
valuable  trees  and  the  densest  stands  ■  Afzelia  bijuga  ("  hintsy  "),  Tra- 
chylobium  curmcosum  (copal  tree),  Labramis  Bageri  ("  nato  "),  etc. 

The  forests  situated  along  the  railway  in  the  Analamazaotra  region  are 
also  very  fine  and  rich  ;  they  furnish  timber  and  firewood  for  the  towns 
in  the  centre  that  cannot  obtain  sufficient  from  the  second  zone  of  the 
"  Mandraki  "  forests,  which  are  already  partially  exploited. 

The  Malagasy  forests  are  usually  too  varied  in  character  to  allow 
of  regular  exploitation  with  the  object  of  exporting  oue particular  kind  of 
timber.  This  is  specially  true  for  the  eastern  forest,  which  is  the  most  he- 
terogeneous. 
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The  west  coast,  especially  the  province  of  Morondava,  contains  im- 
portant stands.  The  Diospyros  Perrieri  (ebony),  Dahlbergia  Perrieri, 
Skopensis  (violet  ebony)  and  the  "  Hazomalama  "  (which  has  aromatic 
wood)  are  among  the  trees  on  the  west  coast. 

Apart  from  botanical  studies  carried  ont  by  the  Forest  Officers  in 
Madagascar  and  by  various  botanists,  no  practical  studies  have  been  car- 
ried out  on  the  timbers  of  the  colony. 

Besides  timber  the  forests  can  furnishnumerous  by-products,  such  as 
wax,  gums,  resins,  fibres,  tanning  and  dyeing  material.  Other  by-pro 
ducts  that  might  be  used  for  making  paper-pnlp  have  not  yet  been  identi- 
fied. 

XIII  and  XIV.  —  These  two  articles,  on  the  forests  in  Morocco,  have 
been  respectively  summarised  in  this  Review  in  Xo.  475  of  April,  1919  and 
Xo.  49  of  January,  1917- 

743  -  Forestry  in  the  Union  of  South  Africa.  —  1.  dominions  royal  Commission. 

Industrial  Possibilities  of  South  Africa.  II,  Forestry  Resources.  The  South  African  Jour. 
mil  of  Indus/rid,  Vol.  I,  No.  2,  p.  I59-160.  Pretoria,  lyo;.  —  II.  Id.,  id.,  Forest 
Produce.  Ibid.,  No.  3,  p.  245-216.  — III.  Industrial  Development  and  Research,  Re- 
in a'ts  of  Advisory  Board  and  Scientific  and  Technical  Committee,  Timber 
Resources,  Ibid.,  No.  ro,  p.  864-868,  191S.  —  IV.  Forestry  in  the  Union,  Annual 
Report  of  the  Chief  Conservator  of  Forests.  Ibid.,  No.  11,  p.  1036-104?,.  — 
V.  1,egat.C.  E.  Timber  Supplies  and  Forestry  in  the  Union.  The  South  African  Journal 
61  Science,  Vol.  XV,  No.  1,  p.  79-99.  Cape  Town,  1018. 

The  question  of  the  timber  resources  of  the  Union  of  South  Africa  and 
how  best  to  make  this  valuable  asset  available  for  general  industrial  pur- 
poses has  been  carefully  considered  by  the  Industries  Advisory  Board 
appointed  by  the  Minister  of  Mines  and  Industries  of  the  Union  of  South 
Africa. 

It  was  ascertained  that  there  are  over  2  000  000  acres  that  normally 
fall  under  the  control  of  the  Forestry  Department  ;  but  a  large  proportion 
of  this  area,  some  1  530  000  acres,  is  waste  land,  extensive  areas  of  drift  sand 
along  the  coast,  and  mountain  tops  unsuitable  for  afforestation,  but  reserv- 
ed at  the  instance  of  the  Irrigation  Department.  The  area  of  dense  forest 
timbers,  on  Government  reserves,  is  given  as  400  000  acres,  while  privately 
owned  forests  total  100  000  acres  Something  like  1  000  000  cubic  feet 
of  usable  timber  are  annually  handled  in  these  forests  and  a  similar  amount  is 
probably  converted  into  firewood.  The  total  annual  value  is  estimated  at 
£2500,,.  A  considerable  quantity  of  this  timber  consists  of  yellow  wood, 
which  was  formerly  used  largely  for  building  purposes  with  satisfactory 
n  snlts  when  it  was  properly  handled. 

Tin  re  ar<  some  70000  acres  of  plantations  consisting  of  a  number  of 
imported  species  of  trees,  some  of  which  have  been  found  to  grow  with  gnat 
vigOUI  and  to  Ik-  capable  of  producing  excellent  mercantile  timbers. 

This  makes  a  total  of  470  000  acres  of  land  under  forest  under  the  super- 
vision of  tin-  Forestry  1  >.  partment. 

Xo  v\  stematic  investigation  of  the  nature  and  use  of  the  indigenous  tim- 
bers has  been  undertaken  and  little  appears  to  be  known  in  regard  to  methods 

[/MS-743] 


FORESTRY  703 

of  seasoning.  It  is  stated  that  a  considerable  wastage  of  most  valuable 
timber  is  constantly  taking  place.  This  is  said  to  arise  from  a  shortage  of 
scientific  staff  and  from  the  impossibility  of  controlling  the  depredations  of 
natives.  Much  destruction  of  useful  timber  takes  place  in  connection  with 
the  cutting  of  poles  for  mining  purposes,  and  it  frequently  happens  that  im- 
mature and  growing  trees  are  felled  by  their  owners  for  this  purpose,  thus 
destroying  what  w  ould  later  have  become  an  exceedingly  valuable  asset, 
Four  hundred  thousand  acres  of  indigenous  forests  must  have  a  very  consi- 
derable value  over  the  whole  period  of  growth  and  in  some  cases  must  be 
equal  to  that  placed  upon  ordinary  plantations  in  European  countries. 

A  considerable  proportion  of  the  unworked  timber  which  in  the  past 
has  been  imported  into  South  Africa,  could  be  supplied  from  South  African 
forests  in  increasing  quantities,  but  this  will  depend  very  largely  upon  the 
action  taken  to  remove  prejudice  and  facilitate  the  handling  of  the  timber, 
ana  also  upon  the  transport  and  other  difficulties  attendant  upon  extensive 
importation.  ' 

The  Industries  Advisory  Board  is  of  opinion  that  the  Union  possesses 
in  its  forest  ressources  an  asset,  the  value  of  which  is  greatly  under-estimated, 
because  little  is  understood  of  its  intrinsic  worth.  It  would  appear  that  the 
following  are  among  the  urgent  necessities  of  the  case  :  (1)  A  forest  survey; 

(2)  determination  of  the  commercial  use  and  value  of  South  African  timbers  ; 

(3)  encouragement  in  the  use  of  local  timbers  ;   (4)  the  conservation  of . 
existing  immature  forests  ;  (5)  the  prevention  of  wastage  and  of  the  uneco- 
nomic use  of  timber  ;  (6)  experiments  in  felling  and  seasoning. 

The  Advisory  Board  is  also  of  opinion  that  the  plantation  area  should  be 
at  once  increased  by  planting  of  serviceable  timber  trees,  in  the  proportion 
of  at  least  two  for  every  one  destroyed  or  felled. 

According  to  the  annual  report  of  the  Chief  Conservator  of  Forests  of 
South  Africa  for  the  year  ending  March  31,  1917,  the  funds  allotted  to  the 
Forestry  Department  were  again  restricted,  owing  to  the  Government's  de- 
sire to  curtail  expenditure  during  the  war,  and  the  area  put  under  trees  was 
only  2  655  acres.  Of  the  total  area  of  yo  731  acres  which  has  been  planted 
at  the  Cape  since  1876,  most  has  been  done  during  the  last  15  years.  The 
acceleration  of  the  afforestation  programme  is  in  the  main  a  matter  of 
money,  though  during  and  for  some  time  after  the  war  the  shortage  of  staff 
and  the  difficulty  of  procuring  seed  from  oversea  would  have  to  be 
contended   with. 

That  there  is  ample  room  for  extension  will  be  appreciated  if  it  is  realized 
that  during  1913,  the  last  normal  year,  approximately  10  000  000  cubic  feet 
of  unmanufactured  pine  timber,  of  a  value  of  £529  000,  was  imported  into  the 
Union.  In  addition,  over  £500  000  worth  of  manufactured  timber,  of 
which  a  large  portion  would  be  coniferous  wood,  was  brought  from  oversea. 
Thus  a  conservative  estimate  of  the  consumption  in  normal  times  of  pine 
timber  alone  in  the  Union  of  South  Africa  is  15  000  000  cubic  feet. 

There  can  be  little  doubt  that  wood  to  take  the  place  of  the  bulk  of  im- 
ports can  be  grown  in  South  Africa.  Considerable  areas  of  suitable  ground 
are  already  in  the  Government's  possession,  and  if  more  is  required  there 
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should  be  no  difficulty  in  acquiring  it  reasonably.  It  is  estimated  that 
250  000  to  300  000  acres  at  least  would  have  to  be  put  under  trees  to  meet 
the  country's  requirements.  At  the  present  rate  of  progression  a  century 
would  have  to  elapse  before  that  object  could  be  achieved  and  therefore  it 
w  <  >uld  se  em  desirable,  as  soon  as  money  can  be  found,  that  operations  should 
be  speeded  up. 

As  a  result  of  the  war,,  the  Union  has  been  thrown  011  its  own  resources 
more  than  ever  befoie,  and  in  this  respect  timber  supplies  have  not  furnished 
any  exception.  The  high  price  of  imported  timber,  due  to  the  rise  in  freight 
and  the  difficulty  of  getting  material  for  special  purposes,  such  as  wood  for 
match  making  and  for  fruit,  butter,  and  cheese  boxes,  have  directed  atten- 
tion to  local  sources  of  supply.  The  match  factories  have  been  running 
entirely  on  South  African  material,  and  numerous  box  factories  have  sprung 
up  at  various  places  throughout  the  country. 

Targe  quantities  of  locally  grown  pine  [Pinus  Pinaster  and  Pinus  pined) 
mainly  from  the  south-western  Cape,  and  of  blue  gum  [Eucalyptus  Globulus, 
generally  called  Gray  Box),  from  Natal  have  been  sent  up  in  the  round  to 
the  Rand  and  have  been  sawn  up  into  various  sized  scantlings  and  success- 
fully used  to  replace  Douglas  fir  and  other  imported  timbers.  Reports  re- 
ceived indicate  that  the  pine  compares  favourably  with  much  that  is  import- 
ed, and  everything  goes  to  show  that  if  the  supply  were  equal  to  the  demand 
this  domestic  pine  could  maintain  its  hold  on  the  market  even  after  the  war. 
As  indicating  the  very  considerable  consumption  of  timber  on  the  Rand,  it 
was  stated  by  a  representative  of  one  of  the  mining  groups  that  their  com- 
panies consume  7  099  tons  of  South  African  timber  monthly,  of  which  rough- 
ly half  is  used  in  the  form  of  props  and  the  other  half  is  sawn.  The  re- 
presentative was  of  the  opinion  that  his  group  absorbed  about  one  third 
of  the  total  consumption  of  the  Rand.  If  that  is  so,  the  South  African 
timber  used  on  the  Rand  would  amount  approximately  to  250  000  tons 
per  annum. 

The  effect  of  this  de  mand  for  local  timber  has  been  to  draw  attention 
to  the  practical  value  of  tree  planting  and  to  stimulate  the  planting  of  trees 
by  fanners  and  landowners  generally.  This  has  been  particularly  marked 
in  Natal,  though  in  the  aggregate  probably  more  trees  are  planted  in  the 
Transvaal   than    in    any   other   Province. 

The  following  table  reflects  the  changes  in  State  forest -estate  areas, 
and  the  position  on  March  31,  1917:  [see  table  pag.  70s). 

The  total  forest  area  on  March  31,  1 91 7,  was  thus  1  000  042  rnorgen  21  S 
square  roods  —  a  net  increase  over  the  preceding  year  of  20  514  morgen  400  8 
square  roods. 

Sample  plots  Vio  acre,  have  been  measured  of  Eucalyptus  resinifera, 
Pinua  insignis,  Royena  lucida,  Pinus  Pinaster  and  Bit.xus  Macowani,  and 
cultural  "Jh  rations  were  made  with  Pinus  canariensis. 

Locally  grown  timbers  used  were-  : 

P01   boxe  :    I'udocaipu    elongata,  P.  Thunbergii,    P.  falcata,    Pinus    insignis,     ~li>irya 
■  >  mbellift  1 
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One  Morgen  =  600  square  roods  =  ?,n6  acres. 


Demarcated 

Undemarcated 

Items 

Morgen 

Roods 

Morgen 

Roods 

727  006 
3  030 

301 
ISO 

252  520 

I775I 

43° 
140  8 

730  036 

267 

451 
ICO 

270  272 

-708 

Changed  from  undemarcated  to  demarcated  dur- 

729  769 
17  920 

351 
541 

270  272 
17  920 

2708 
54i 

747690 

292 

25235t 

329S 

For    match  factory:   Cussonia  umbcllifcra,    C.  Spicata,  Podocarpus    falrata,    P.    elongate/,, 

P.  Thunbergii,  Populus  moniiifera; 
For  railway  purposes :  Pinus  msignis,   P.  pinaster,  Podocarpus  pp.; 
For  police  batons ;  Milletia  caffra. 

Experiments  were  also  made  in  collecting  bush  tea  (Borbonia  sp.) 
and  in  resin-tapping.  Tanning  materials  collected  have  been  :  bark  of 
kliphout  (Rhus  Thunbergii),  black  wattle  bark  (Acacia  decurrens  var. 
mollis),  pods  of  Acacia  avabica  var.  Krwtssiana.  The  charcoal  produced  in 
the  retort  is  of  excellent  quality  and  continues  to  be  in  great  demand. 

The  total  quantity  of  Cape  boxwood  (Buxus  Macowani)  exported  dur- 
ing the  financial  year  1916-17  was  5  204  cubic  feet,  and  the  average  net 
return  was  approximately  is  8d  per  cubic  foot. 


UVE   STOCK   AND   BREEDING 
744  -  Destruction  of  Tetanus  Antitoxins  by  Chemical  Agents.  — berg,  w.  n.  andKEL- 

ser,  R.  A.,  in  the  Journal  of  Agricultural  Research,  Vol.  XIII,  No.  10,  pp.  471-495  -f  4 
Diagrams  +  Bibliography  of  16  works.     Washington,  June  3,  191 8. 

The  aim  of  these  researches  was  to  contribute  to  the  solution  of  the 
problem  of  the  chemical  nature  of  antitoxins  and  their  preparation  in  a 
pure  state,  and  incidentally  to  ascertain  whether  an  antitoxin  is,  or  is  not, 
the  same  thing  as  a  seroprotein.  The  method  used  consisted  in  submit- ' 
ting  the  antitoxin  preparation  to  the  action  of  artificial  digesting  reagents 
and  finding,  by  determining  the  coagulable  protein  and  the  amino-nitro- 
gen,  the  quantity  of  antitoxin  that  remained  in  the  different  mixtures. 
The  work  primarily  concerned  the  serum  of  bacterial  anthrax,  but  as 
the  results  were  not  conclusive,  most  of  the  work  was  limited  to  tetanus 
serum  and  tetanus  antitoxin.  These  were  treated  with  solutions  of  tryp- 
sin -f  sodium  carbonate  and  trypsin  -)-  hydrochloric  acid  for  a  relatively 
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long  time.  The  proportion  that  had  been  digested  was  then  measured 
and  the  remaining  toxin  was  kept  for  the  inoculation  of  guineapigs. 

The  authors  found  that  tetanus  antitoxin  in  a  0.5  %  solution  of 
sodium  carbonate  was  slowly,  but  completely,  destroyed.  At  the  same  time, 
they  did  not  find  any  important  chemical  changes  in  the  proteins.  In 
neutral  or  solutions  faintly  acid  to  litmus  paper,  trypsin  destroys  the 
antitoxin  while,  at  the  same  time,  the  associated  proteins  are  destroyed. 
The  quickness  with  which  the  antitoxin  was  destroyed  and  the  protein 
decomposed  was  essentially  the  same.  Similar  results  were  obtained  with 
solutions  containing  trypsin  +  0.5  %  of  sodium  carbonate.  Tetanus  an- 
titoxin in  0.2  %  hydrochloric  acid  was  completely  destroyed  in  3  days 
or  more  ;  during  this  period,  no  important  chemical  changes  were  observed 
in  the  proteins.  In  neutral  solutions,  pepsin  has  no  action  on  the  anti- 
toxin. Proteolysis  and  the  destruction  of  the  antitoxin  proceed  simul- 
taneously in  pepsin  +  hydrochloric  acid. 

The  inference  from  these  results  is  that  the  antitoxin  is  of  a  non-pro- 
tein nature.  But  the  stability  of  the  antitoxin  depends  so  much  on  that 
of  the  protein  to  which  it  is  attached,  that  when  the  protein  molecule  is 
decomposed,  so  is  the  antitoxin. 

745  -  The  Appearance  of  Coccidio id  Granuloma  or  Oidiomycosis  in  Cattle  in  Califor- 
nia. —  Jiltner,  E.  E.,  in  the  Journal  of  Agricultural  Research,  Vol.  XIV,  No.  12,  pp. 
533-541  +  2  Plates  +  Bibliography  of  14  works.     Washington..  September  16,    1918. 

The  causal  agent  of  coccidioid  granuloma  was  diseoved  by  WERNICKE 
in  1892  ;  named  Coccidioides  immitis  by  Rixford  &  Giechrist,  who  con- 
sidered it  as  a  protozoon,  it  was  classified  as  a  fungus  by  Ophels  and 
Moffit  in  1900.  Up  to  the  present,  the  disease,  which  is  rare  and  limited 
to  only  a  few  localities,  had  been  observed  exclusively  in  man.  The  au- 
thor has  found  the  same  disease  in  the  bronchial  and  mediastinal  lympha- 
tic glands  of  cattle  slaughtered  at  San  Diego,  California.  The  parasite 
isolated  from  pus  from  infected  glands  is  the  same  as  the  human  parasite. 
The  disease  has  been  transmitted  experimentally  to  guinea-pigs,  dogs. 
cattle,  sheep  and  pigs.  Infected  cattle  do  not  respond  to  subcutaneous 
allergic  experiments.  Neither  specific  complement-fixing  bodies,  nor 
agglutinins  can  be  discovered  in  the  serum  of  infected  animals. 

746  -  Researches  on  the  Efficacy  of  Certain  Emulsions  for  the  Protection  of  Camels 
against  the  Attacks  of  Tabanids,  in  India.  —  Cross  H.  E.,  in  the  Agricultural  Re- 
search Institute,  Pitsa,  Bulletin  No.  76,  n  pp.  Calcutta,  1917- 

The  disease  known  as  "  surra  "  (1)  is  transmitted  to  camels  by  ta- 
banids. In  fact .  when  healthy  animals  traverse  a  region  where  the  disease 
occurs,  if  they  arc  protected  against  the  attacks  of  flies,  they  do  not 
contract  the  disease 

<  >n  account  of  this  fact,  the  author  lias  tested  the  value  of  several  emul- 
sions for  the  protection  of  camels  againsl  the  attack  of  flies.     The  chief 


(1)  Parasitii  due  to  infection  by  Trypanosoma  Evansi,  especially  common  through- 

out Asia  in  [Jugulates.  [1 

[744-746] 


HYGIENE  707 


emulsions  were  made  up  respectively  with  the  following  substances  as  a 
basis  :  —  kerosene  ;  "  tara-mira  "  oil  (Entca  sativa)  ;  creosol ;  cod-liver 
oil  ;  castor  oil ;  oil  of  citronella  ;  etc.  Bach  test  was  made  on  6  animals, 
4  of  which  were  rubbed  with  the  preventive  emulsion,'  2  serving  as  con- 
trols. 

Results.  —  The  efficacy  of  the  emulsion  is  temporary,  i.  e.,  the 
flies  reappear  on  the  animal  after  a  time,  which  varies  for  each  emulsion, 
but  is  too  short  (a  few  hours)  for  practical  use.  Only  one  emulsion,  that 
made  from  castor  oil,  was  really  efficacious.  Camels  rubbed  with  it  were 
kept  free  from  flies  for  3  days  after  the  application  of  the  treatment,  in 
spite  of  the  abundance  of  these  insects.  It  should  be  noted,  however, 
that  the  high  price  of  castor  oil  makes  its  general  use  in  practice  almost 
impossible. 

747  -  The  Passage  of  Trypanosoma  berberum  from  the  Mother  to  the  Foetus 

in  the  "  Debah  ".  —  Sergent  Ed.  and  Et.  and  Eheritier  A.,  in  the  Bulletin  de  la  So- 
ciete  de  Patholoqie  exotique,  Vol.  XII,  No.  4,  pp.  177-178.  Paris,  April  9,  1919. 

The  authors  have  found,  at  the  Pasteur  Institute  of  Algeria,  that 
a  gestating  camel  inoculated  with  Trypanosoma  berberum  showed  fever 
after  3  days,  trypanosomes  after  5  days,  and  aborted  011  the  13th.  day. 
Though  the  blood  of  the  still-born  camel  calf  showed  no  trypanosomes 
on  microscopical  examination,  yet  it  infected  a  dog  inoculated  with  it 
intraperitoneally.  Another  female  camel  inoculated  with  T.  berberum 
showed  fever  after  the  third  day,  trypanosomes  after  the  5th  day,  and 
aborted  on  the  64th  day.  The  blood  of  the  still-born  camel  showed 
no  trypanosomes  when  examined  microscopical^  but  infected  two  dogs 
that  received  intraperitoneal  injection  of  it.  These  two  experiments 
show  that  T.  berberum  can  pass  the  placental  filter. 

748  -  "  Lammparalysi "  (Paralysis  of  Lambs)  a  New  Disease  of  Sheep  observed  in 

Sweden.  —  Magntjsson,  H.,  in   Landtmannen  Tidskrift  for  Landtman,  Year  II,  No.  1, 
pp.  7-8  +2  Figs.     Stockholm,  January.  1919. 

Of  late  years  a  new  disease  of  sheep  has  been  observed  in  various  coun- 
tries. This  disease  h  characterised  by  neuromuscular  disturbances  and 
is  similar  to  that  known  as  "  trembling  "  ('  travarsjuka  ").  The  author 
proposes  to  call  this  new  disease  "paralysis  of  lambs  "  ;  it  differs  from  that 
known  as  "  trembling  ",  because  it  only  attacks  unweaned  lambs.  The 
disease  appears  from  year  to  year  in  the  same  flock. 

So  far  the  etiology  of  the  disease  is  very  obscure  ;  post  mortem  exa- 
mination reveals  no  lesions  in  the  medulla  or  brain.  No  microorganism 
that  might  cause  the  disease  has  been  discovered,  and  inoculation  tests 
on  healthy  animals  have  given  no  results.  The  symptoms  of  the  disease 
are  as  follows  :  —  when  the  lamb  is  2  to  3  weeks  old  it  loses  control  of  its 
hind  legs  ;  when  it  stands  up  it  can  hardly  walk  more  than  10  yards  or  so, 
when  it  falls  down  ;  after  a  few  minutes,  it  gets  up,  walks  a  few  yards, 
then  falls  down  again  so  exhausted  that  it  cannot  get  up  again.  The 
paralysis  soon  spreads  to  the  front  legs  and  if  the  animal  h  lifted  up  by 
the  skin  of  its  back,  its  legs  dangle  as  if  it  had  no  control  over  them.     At 
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first,  the  general  condition  (temperature,  appetite  and  digestion)  is  nor- 
mal, but  it  gradually  becomes  worse  and  the  animal  finally  dies  of  exhaust- 
ion. Various  remedies,  as  well  as  change  of  food  (giving  foods  rich  in 
matter  that  assists  bone-formation),  have  been  tried,  but  without  avail. 
The  only  thing  to  be  done  is  to  slaughter  the  animal  and,  as  the  disease 
persists  from  year  to  year,  flocks  with  affected  lambs  should  be  replaced. 
As  far  as  is  known  to  the  author,  the  disease  has  not  been  studied  any- 
where in  spite  of  its  serious  nature.  In  Peru,  where  it  is  known  as  "  renguera  " 
it  attacked  10  ooo  lambs  in  one  year  and  severe  measures  have  been  taken 
to  eradicate  the  disease,  the  nature  of  which  it  is  hoped  will  soon  be  re- 
vealed by  research  work. 

749  -  The  Mode  of  Infection  of  Hog  Cholera;  Researches  in  the  U.  S.  A.  —  Dorset, 

M.,  lie.  Bryde,  C.  N.  and  Bieiz,  J.  H.,  in  the  Journal  of  Agricultural  Research,  Vol. 
XIII,  No.  2,  pp.  101-131.  Washington,  April  8,  191 8. 

Research  carried  out  by  the  Bureau  of  Animal  Industry  of  the  Depart- 
ment of  Agriculture  of  the  United  States. 

The  secretions  of  the  eyes  and  nose,  the  blood,  urine  and  faeces  of 
animals  suffering  from  hog  cholera  were  examined  the  1st.,  2nd.,  3rd., 
5th.,  7th.,  and  Qth.  day  after  infected.  On  injection,  the  secretion  of 
the  e3^es  and  nose  and  the  matter  suspended  in  the  faeces  were  found  to 
be  infectious  on  the  4th  or  5th  day  ;  the  blood  was  infectious  after  the 
first  day.  Freshly  gathered  secretions  and  excrements  when  spread  in 
the  sties  or  ingested  by  the  pigs  were  not  infectious.  Secretions  and 
excrement  kept  at  the  temperature  of  the  air  (10  to  180  C)  for  24  hours 
remained  infectious  on  injection.  When  the  secretions  and  excrements 
were  kept  at  the  same  temperature  for  38  hours,  the  urine  and  faeces 
remained  infectious,  but  the  secretions  of  the  eyes  and  nose  were  no  lon- 
ger infectious.  But  it  should  not  be  deduced  from  this  fact  that,  outside 
the  body,  the  virus  present  in  the  secretions  of  the  eyes  and  nose  dies  more 
rapidly  than  that  present  in  the  urine  or  faeces,  because  the  virus  from 
thes.  secretions  was  left  to  dry  on  brushes.  These  experiments,  therefore, 
should  be  repeated  with  virus  kept  under  identical  conditions.  It  should 
be  noted  that  the  secretions  of  the  eyes  and  nose  can  be  infectious  before 
these  organs  are  visibly  affected. 

Pigs  subject  to  the  disease  were  placed  with  pigs  suffering  from  the 
disease  for  48-hour  periods  on  the  1st.,  2nd.,  3rd.,  5th.,  qth  and  nth. 
day  after  infection.  With  the  exception  of  those  exposed  in  this  way 
for  the  first  48  hours,  all  the  others  contracted  the  disease  ;  the  same  took 
place  with  pigs  placed  with  infected  pigs  on  the  17th.  and  21st.  day  after 
infection.  Consequently,  pigs  suffering  from  cholera  can  transnit  the 
disease  by  contact,  at  almost  any  stage,  even  in  the  incubation  period, 
before  the  appearance  of  visible  symptoms  and  before  the  animal  could 
be  recognised  as  ill. 

Pigs  subject  to  the  disease  were  placed  in  sties  occupied  by  pigs  that 
had  suffered  from  typical  cholera,  but  had  recovered.  Others,  also  sub- 
ject to  the  di  •  ere  inoculated  with  blood  from  pigs  that  had   reco- 

[T48-T49] 


HYGIENE    —    PHYSIOLOGY  709 


vered ;  4  pigs  that  had  recovered  were  also  tested  to  see  whether  they  had 
any  cholera  virus  in  their  organism  and  thus  could  spread  the  disease. 
Not  one  of  the  pigs  living  with  pigs  that  had  recovered  or  inoculated  with 
the  blood  of  these  latter,  contracted  cholera.  It  was  found  that  pigs 
which,  in  these  experiments,  remained  unaffected,  were  susceptible  to  in- 
jections of  the  virus. 

Pigs  subject  to  the  disease  were  exposed  for  long  periods  to  contact 
with  pigeons  that  came  each  day  from  a  stye  some  10ft.  away  and  con- 
taining a  severely  infected  herd.  Thus  the  exposure  was  very  great  as 
the  pigeons  had  every  chance  of  carrying  the  disease  across  such  a  short 
distance.  In  spite  of  this,  none  of  the  pigs  were  infected.  It  was  next 
shown  that  all  the  pigs  in  question  were  susceptible  to  the  disease  trans- 
mitted either  by  injections  of  virus,  by  living  with  infected  pigs,  or  by 
living  in  an  infected  place. 

These  experiments  lasted  all  the  autumn  and  part  of  the  winter.  Al- 
though the  hypothesis  that  pigeons  might  spread  hog  cholera  cannot  be 
absolutely  excluded,  it  is  probable  that  they  are  not  of  much  importance 
from  this  point  of  view. 

Mice  were  fed  for  periods  of  5  to  21  days  with  meat  from  pigs  that  had 
died  of  cholera.  The  mice  were  then  killed,  the  whole  of  their  bodies  cut 
up,  mixed  with  bran,  and  fedto  pigs  subject  to  the  disease.  None  of  them 
was  infected  by  cholera.  By  means  of  infections  of  virus,  these  pigs  were 
shown  afterwards  to  be  susceptible  to  the  disease. 

750  -  Note  on  a  Filaria  observed»in  the  Dutch  East  Indies  in  the  Conjunctiva  of  a 

Fowl. —  Smit,  H.  J.,  in  .the  Veeurtsenykundige  Mededeelingen,  No.  XXVTI,  pp.  3-6  +  1. 
Fig.  Batavia,  191 8. 

The  author  (of  the  Veterinary  Institute  of  the  Dutch  East  Indies) 
records  the  presence  of  a  filaria  in  the  conjuctiva  of  a  fowl.  When  the 
eyelid  was  rapidly  and  repeatedly  opened  and  shut,  the  nematodes  could 
be  seen  moving  rapidly  over  the  eye  and  taking  refuge  in  the  cavity  si- 
tuated under  the  nictitating  membrane. 

Macroscopic  and  microscopic  examination  led  the  author  to  -believe 
that  it  was  either  Filaria  mausoni  Cobbold,  or  a  closeby  related  species  ;  for 
the  descriptions  by  Neveu-Femaire,  Fiebiger  and  RahxET  differ  some- 
what from  the  morphology  of  the  parasite  examined. 

Neveu-Lemaire  states  that  this  filaria  has  been  recorded  from  the 
palpebral  cavity  of  fowls  in  China,  Annam,  Mauritius,  Jamaica,  Florida 
and  Brazil.  The  life  cycle  and  mode  of  infection  of  the  parasite  are  not 
completely  known.  The  case  described  by  the  author  from  a  fowl  from 
Buitenzorg  (in  the  interior  of  Java)  apparently  contradicts  the  statement 
of  previous  authors  according  to  whom  this  filaria  is  only  found  near  the  sea. 

751  -  Influence  of  the  Rutting  Period  on  the  Fat-Content  of  Milk.—  dechambre,  p. 

and  Ginteis,  in  the  Comptes  Rendus  des  Stances  de  la  Societe  de   Biologic,  Vol.   EXXXII, 
No.  13,  pp.  490-492  +  2  Tables.     Paris,  May  10,  1919. 
It  is  known  that  the  period  of  rut  or  ovulation  causes  modifications 
of  the  chemical  composition  of  the  milk  of  dairy  cattle.     The  milk  formed 
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during  this  period  does  not  keep  well,  has  a  more  marked  taste  and  smell 
and   may   cause  gastro-intestinal   disturbances  in  very   young  children. 

The  object  was  to  find  whether  the  fat  is  influenced  by  the  animal 
being  "  on  heat  "  and  accordingly  the  authors  made  use  of  several  cows 
belonging  to  the  dairy  of  the  School  of  Agriculture  at  Grignon.  The  re- 
sults of  the  analyses,  expressed  in  grams  of  fat  per  litre  of  milk  were,  for 
example,  from  one  cow  :  —  evening  before  coming  in  season  82  ;  first 
day  in  season,  morning  50,  evening  26  ;  following  days  morning,  58-52-48-55  ; 
evening  81-70-66-67.  These  results  show  clearly  that  the  fat-content  de- 
creases and  also  that  the  phenomenon  occurs  suddenly  and  lasts  only  a 
short  time,  for,  on  milking  the  next  time,  the  fat  content  increases  and  ra- 
pidly becomes  normal. 

Various  analyses,  however,  have  shown  individual  differences.  Thus, 
certain  cows  are  influenced  very  little,  while  others  apparently  do  not 
react  at  all.  Further  analyses  have  shown  that  these  differences  are  due 
to  the  very  varying  degree  of  genital  stimulation  of  the  females,  those  that 
are  most  stimulated  showing  the  greatest  decrease. 

752  -  The  PhysiologicarBasis  of  Feeding  and  the  Importance  of  the  Ratio  Fat:  Pro- 
tein. —  Maignon  F.,  in  the  Comptes  Rendus  des  Seances  de  la  Soctete  de  Biologic,  Vol. 
EXXXII,  No.  12,  pp.  400-401.  Paris,  May  3,  19I19. 
In  previous  experiments,  the  author  had  drawn  attention  to  the 
part  played. by  fats  in  the  utilisation  of  proteins  (1)  while  his  researches 
considered  generally,  clearly  show  that  there  is  a  minimum  of  fat  neces- 
sary for  the  economic  and  non-toxic  utilisation  of  the  proteins.    The  part 
played  by  the  three  organic  nutritive  principles  can  be  defined  as  follows : 

(1)  that  of  the  proteins  :  to  provide  the  nitrogen  required  to  repair 
the  wastage  of  the  tissues  ; 

(2)  that  of  the  fats  :  to  intervene  in  the  utilisation  and  assimilation 
of  the  proteins  ; 

(3)  that  of  the  carbohydrates  :  to  provide  the  energy  required  to 
maintain    physiological    activity. 

In  other  words,  a  ration  for  an  adult  animal  should  contain  : 

(1)  the  food  for  wastage  :  the  amount  of  protein  required  to  repair 
the  wastage  of  the  tissues  ; 

(2)  the  food  for  nitrogenous  utilisation:  the  minimum  of  fat  needed 
to  assure  the  economic  and  non-toxic  utilisation  of  that  protein  ; 

(3)  the  food  for  energy  :  a  quantity  of  carbohydrates  corresponding 
to  the  amount  of  energy  used  up  in  physiological  work. 

The  fat  :  protein  ratio,  for  this  reason,  becomes  of  prime  importance 
in  feeding,  because  it  controls  the  utilisation  of  the  nitrogen. 

In  the  natural  feeding  of  young  animals  —  suckling  niamals  as  well 
as  birds  in  the  foetal  period  -  -  as  well  as  in  the  meat  food  of  adults,  this 
ratio  is  equal  to  1,  or  very  close  to  unity. 

As  the  average  composition  of  the  milk  of  domestic  mammals  isper 
cent:  (..25   of   nitrogenous   matter,   4. 11    of   Eat    and   6.13    of  lactose. 

(1)  See  A'..  November  19x8,  No.  [196.  {Ed.) 
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partially  skimming  the  milk,  as  is  done  in  large  towns  (in  France),  may 
have  the  effect  not  only  of  diminishing  its  food  value  but  also  of  causing 
the   utilisation   of  its   proteins   to   become   toxic. 

In  the  hen's  egg,  the  proportions  of  nutritive  principles  are  12.55  % 
of  nitrogenous  matter  and  12. it  %  of  fat. 

Mayer  and  Schaeffer   have  shown,   for  meat,   the  existence  of  a 
'proportion  of  fatty  acids  equal,  on  an  average,  to  14  %  for  the  sartorial 
muscle  of  the  dog;  this  gives  15  or  16  %  of  fat,  while  the  average  quantity 
of   proteins   varies   around    18  %. 

753  -  Composition  and  Digestibility  of  Sudan-Grass  Hay.  Investigations  in  the  United 

States. —  Gaessler,  W.  G.  and  Mc  Candlish,  A.  C,  in  the  Journal  of  Agricultural 
Research,  Vol.  XIV,  No.  4,  pp.  176-185  -f  16  Tables  +  Bibliography  of  9  Publications. 
Washington,  July  22,  191 8. 

After  reviewing  the  work  on  Sudan  grass  previously  carried  out  at  the 
numerous  experimental  stations  of  the  United  States,  the  authors  discuss 
the  results  of  their  own  studies  on  the  composition  and  digestibility  of 
Sudan  hay.     The  results  themselves  are  given  in  table  form. 

The  average  yields  obtained  show  that,  as  a  rule,  a  yield  of  1.1  to  5.5 
tons  per  acre  of  hay  (field-  cured)  may  be  relied  on.  The  averages  of  all 
the  analyses  published  by  the  different  stations  show  the  composition  of 
Sudan  grass  to  be  as  follows  :  ■ —  water  6.86  %,  dry  matter  93.14  %. 
The  dry  matter  contains  :  ■ —  Protein  8.10  %,  nitrogen-free  extract  49.41  %, 
fibre  33.92  %  ether  extract  1.89  %,  ash  6.70  %.  The  analyses  published 
are  fairly  uniform,  except  with  regard  to  the  protein  and  minerals.  The 
variations  in  these  constituents  are  very  marked  and  may,  perhaps,  be 
attributed  to  environment  and  to  the  stage  of  development  of  the  grass 
at  the  time  of  cutting.  It  should,  however,  be  noted  that,  from  the  time 
Sudan  grass  flowers  till  the  time  it  is  fully  ripe  there  is  very  little  variation 
in  the  fibre  content  of  the  dry  matter  and,  consequently,  cutting  may  be 
delayed  without  any  danger  of  the  fodder's  becoming  too  hard.  This 
is  a  great  advantage  in  years  when  it  rains  at  harvest  time. 

Up  to  the  present  the  Maryland  Agricultural  Station  has  made  but 
one  digestion  experiment  with  Sudan  grass.  The  following  coefficients 
of  digestibility  were  obtained  :  —  dry  matter  60.6  %,  crude  protein  35.4  %, 
nitrogen-free  extract  63.3  %,  fibre  67.1  %  ether  extract  41.2  %. 

At  the  Kansas  Agricultural  Station  Sudan  hay  was  compared  with 
alfalfa  as  a  roughage  for  dairy  cows.  During  two  thirty-day  periods  the 
cows  fed  on  Sudan  grass  yielded  slightly  less  milk  (4.022  lb.  per  cow  daily) 
than  the  others.  This  difference  would,  however,  have  increased  had 
the  experiment  been  prolonged.  Moreover,  the  cows  fed  alfalfa  hay 
gained  24  lb.  per  head  more  than  the  others  throughout  the  experiment. 

Observations  made  at  the  Kansas  Experiment  Station  showed  that, 
when  a  herd  of  dairy  cows  was  moved  from  natural  pasture  to  Sudan  grass 
pasture  the  average  daily  milk  yield  increased  by  3,2  lb.  per  head.  Sudan 
grass  is  much  inferior  to  alfalfa  hay  as  a  winter  food  for  draught  horses 
and  mules  and  young  oxen. 
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The  authors  analysed  the  191 5  Sudan  grass  harvest  at  various  stages 
of  development.     The  results  obtained  are  given  below. 
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As  is  seen,  the  composition  of  the  dry  matter  of  Sudan  grass  changes 
little  from  the  time  of  flowering  till  it  is  ripe.  The  fat  and  protein  contents 
increase  during  the  first  stages  of  ripening  and  then  decrease,  whereas 
the  changes  in  the  nitrogen-free  extract  and  minerals  occur  in  the  op- 
posite sense.  The  relative  proportion  of  fibre  was  higher  in  the  dry  matter 
while  the  inflorescence  was  forming  that  when  the  grass  was  ripe. 

A  digestion  experiment  lasting  five  days  (preceded  by  a  preliminary 
period  of  seven  days)  during  which  only  Sudan  hay  was  fed  to  two  heifers, 
gave  the  following  average  coefficients  of  digestibility  :  — -  dry  matter 
6.4.q  %  .protein  47.4  %,  nitrogen-free  extract  67.8  %,  fibre  70.6  %,  ether 
extract  58.4  %.  These  results  show  the  food  elements  of  Sudan  grass  to 
be  fairly  well  digested  and  that  it  is  more  suitable  as  a  source  of  energy 
than  as  a  source  of  protein  for  cattle.  The  net  energy  value  per  100  lb. 
of  dry  matter  is  142.36  calories. 


754  -  Comparative  Toxicity  of  Cottonseed  Products.  -  withers,  w.  a.  and  carruth, 

P.  I-'..,  in  the  Journal  o)  Agricultural  Research,  Vol.  XIV,  No.  10,  pp.  4:15-45.:   +  \z  Ta- 
bles  -f   5  Figs.   4-  Bibliography    of  16  Publications.     Washington,  September  2,  191 8. 

Many  cottonseed  products  (seeds  in  their  natural  state,  seeds  extract- 
ed with  ether,  gossypol,  and  various  cottonseed  meals)  have  been  fed  to 
rats,  rabbits,  hens,  and  pigs.  Seeds  in  their  natural  state  and  the  gossy- 
pol extracted  from  them  proved  very  toxic  to  all  these  animals.  Boiling  the 
seed,  as  is  done  in  oil  factories,  greatly  decreases  th  toxicity.  So  marked 
is  the  eli'ect  that  well-cooked  products  have  no  pronounced  poisonous 
action  on  rats  and  poultry  when  administered  in  suitable  diets.  The  boil- 
ed meals,  however,  appear  absolutely  injurious  to  rabbits  and  pi.us,  which 
are  particularly  susceptible  to  this  form  of  poisoning,  but  rats  and  poultry 
can  withstand  much  larger  relative  quantities  of  meal  lor  a  much  longer 
period.     When  the  cottonseed   oil   is  extracted  by  pressure  in  the  cold 

[753-754 


FEEDS    AND    FEEDING  HORSES  CATTLE 


large  quantities  of  the  toxic  substances  pass  into  the  oil,  so  that  the  meal 
is  much  less  toxic  than  that  obtained  by  pressure  in  heat. 

Except  for  a  certain  decrease  in  laying,  excessive  quantities  of.  cotton- 
seed cake  do  not  appear  very  injurious  to  hens.  The  presence  of  unmodi- 
fied gossypol  in  the  diet  may  cause  a  peculiar  discoloration  of  the  yolk. 

Pigs  were  subjected  to  various  diets  with  the  object  of  comparing  the 
effect  of  cottonseed  cake  with  that  of  other  similar  concentrated  protein 
foods,  such  as  peanut  meal,  soybean  meal,  and  cottonseed  extracted  with 
ether.  Attempts  were  made  to  eliminate  the  toxicity  by  adding  to  well- 
cooked  cottonseed  cake  either  meat  scraps,  calcium  lactate,  sodium  chloride, 
and  butter  fat,  or  10  %  of  skim  milk  powder  as  supplements.  Improv- 
ing the  ration  by  the  addition  of  good  foods  does  not  inhibit  the  injurious 
action  of  cottonseed  meal  on  pigs.  This  injurious  action  is  not  produced 
by  similar  foods.  The  poisoning  of  pigs  fed  on  cotton-seed  meal  is,  there- 
fore, due  to  the  presence  of  a  toxic  substance,  not  to  a  defective  diet. 
The  authors  believe  this  toxic  substance  to  be  a  gossypol  derivative 
which  they  have  named  D-gossypol. 

755  -  Dried  Crickets  as  a  Food  for  Stock,  in  Uruguay. —  See  No.  690  of  this  Review, 

756  -  Breeds  of  Light  Horses,  in  the  United  States.  —  Reese,  h.  h.  in  the  United  states 

Department  of  Agriculture,  Farmers'1    Bulletin  No.  952,  16  pp.  +  10  Figs.     Washington, 
June,  1 918. 

Detailed  information  is  given  of  breeds  of  light  horses  best  suited  to 
mountain  or  hilly  country  or  where  there  is  great  demand  for  saddle  or 
light  draught  horses. 

The  breeds  described  are  :  —  Arab,  Thoroughbred,  Standard-bred, 
American  saddle,  Morgan,  Hackney,  French  Coach  (the  military  horse  pro- 
duced in  France,  largely  with  State  aid,  and  known  in  that  country  as  half- 
bred),  German  Coach  (name  given  to  various  breeds  of  horses  produced 
in  Germany  for  the  army,  and  more  especially  for  the  artillery) ,  and  Cleve- 
land Bay. 

The  principal  light  breeds  bred  in  the  United  States  are  the  Standard- 
bred,  American  Saddle,  and  Morgan. 

757  -  Digestion  of  Starch  by  the  Young  Calf.  —  Shaw,  r.  h.,  woodward,  t.  e.,  and 
Norton..  R.  P.,  in  the  Journal  of  Agricultural  Research,  Vol.  XII,  No.  9,  pp.  575-578 
+  2  Tables  +  1   Fig.     Washington,  March  4,  191 8. 

The  aim  of  the  authors  was  to  determine  the  age  at  which  calves  be- 
gin to  be  able  to  digest  and  assimilate  starch  and  starchy  foods.  Ewing 
and  Wells,  in  their  work  on  this  subject,  found  that  if  twelve-month 
old  calves  are  fed  a  ration  composed  of  maize  silage,  cotton-seed  meal 
and  starch  amounting  to  47.3  %  of  the  total  net  energy  of  the  ration,  the 
iodine  test  does  not  show  the  presence  of  starch  in  the  faeces.  F.  Kruger 
{Die  V  erdaimngsjermente  beim  Embryo  und  N  eugeborenen ,  Wiesbaden, 
1891),  in  his  work  on  embryo  and  new-born  calves  found  that  the  salivary 
glands  secreted  ptyaline  as  early  as  the  seventh  month  of  the  life  of  the  foetus. 
Although  the  quantity  of  ptyaline  secreted  gradually  increases  till  birth,  it  is 
still  too  slight  at  this  last  period  to  play  any  part,  however  small,  in  digestion. 
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The  authors  took  as  subjects  two  four-day  old  calves.  These  were 
given  at  each  meal  40  grm.  of  ordinary  maize  starch  mixed  with  milk  for 
three  days.  They  were  then  given  whole  milk  only  for  five  days,  then  milk 
and  starch  for  three,  and  so  on,  till  one  of  the  animals  was  39  days  old  and 
the  other  31. 

At  the  age  of  four  to  seven  days  one  of  the  animals  digested  22.02  and 
the  other  20.3  %  of  the  starch  eaten.  When  the  first  was  from  twelve 
to  fifteen  days  old  the  percentage  of  starch  digested  had  more  than  doubled, 
at  three  weeks  it  had  almost  tripled,  and  at  four  weeks  exceeded  90  %.  At 
the  age  of  three  weeks  the  second  calf  could  already  digest  more  than  90  % 
of  the  starch  taken.  It  is  probable  that  a  calf  a  few  hours  old  is  incapable 
of  digesting  any  appreciable  quantity  of  starch.  These  experiments,  how- 
ever, showed  that  the  quantity  of  enzymes  capable  of  decomposing  starch 
must  increase  very  rapidly  during  the  first  days  of  life  because,  already 
at  an  age  of  three  or  four  weeks,  the  subjects  could  digest  a  ration  containing 
starch  in  amounts  equal  to  10  %  of  the  total  dry  matter.  The  milk  ra- 
tion of  a  calf  a  few  days  old  may,  therefore,  be  supplemented  by  a  starchy 
food,  the  quantity  of  which  may  be  rapidly  increased  as  the  animal  grows 
older. 

758  -  Banana  Stems  as  a  Food  for  Cattle,  in  India.  —  Department  of  Agriculture,  Bombay, 

Leaflet  No.  i   of  1919,  2   pp. 

Among  the  foods  used  for  cattle  in  times  of  food  shortage  mention  has 
never  been  made  of  banana  stalks  although  banana  leaves,  which  are  used 
as  dishes,  are  sometimes  given  to  animals  after  having  been  put  to  this  pur- 
pose. . 

Experiments  made  in  certain  villages  of  the  Belgaum  district  show 
that  banana  leaves,  stalks,  and  roots  may  be  fed  to  stock  without  any  un- 
favourable effect  on  their  health.  Once'the  harvest  is  gathered  the  stalks 
are  usually  cut  down  to  about  6  inches  above  the  ground,  thrown  in  a  heap 
and  left  to  waste.  It  would  be  much  better  to  cut  them  right  down 
to  the  ground,  or  even  6  inches  below  the  surface  of  the  soil,  remove  all 
the  dry  leaves  and  sheathes,  and  feed  the  remaining  part  to  animals. 
Buffaloes  accept  this  food  at  once,  cattle  sometimes  refuse  it  at  first. 
Experiments  made  on  the  Dharwar  and  Gokak  farms  show  that  one  of 
the  daily  meals  of  draught  oxen  may  consist  solely  of  banana  stalks. 

Hindoo  farmers  generally  consider  that  this  food  when  given  to  oxen 
acts  as  a  purgative.  This  is,  however,  quite  a  mistake;  the  faeces  of 
animals  consuming  as  much  as  38  lb.  of  banana  stalks  daily  were  found 
to  be  as  solid  as  those  of  animals  fed  on  straw  and  hay  only. 

759  -  Digestibility  of  Sulphite  Pulp  by  Sheep;  Researches  in  Norway.— isaachsenH. 
in  the  ntc  Beretnin  1917)  fra  Forings  forsokene  red  Norges  Lamlbrukshoiskole, 
pp.  24-35  -f-  10  Tables.     Cristiania,   191 8. 

The  Norwegian  High  School  of  Agriculture  has  organised  feeding 
experiments  in  order  to  ascertain  the  digestibility  of  sulphite  pulp  (obtain- 
ed industrially  1>\  boiling  finely  chopped  hr  wood  under  pressure  in  a  so- 
lution of  calcium  sulphite)  which  is  used  in  Scandinavia  as  a  cattle  food. 
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The  coefficient  of  digestibility  of  the  sulphite  pulp  (=  cellulose)  was 
determined  by  feeding  two  sheep  successively  with  the  following  rations 
per  day  and  per  head:  —  (1)  a  basal  ration  of  chopped  hay  (630  gm.)  + 
wheat  offals  (90  gm.)  +  fish  meal  (90  gm.)  —  (2)  a  ration  composed  of  hay 
(350  gm.)  +  wheat  offals  (50  gm,)  +  fish  meal  (50  gm.)  +  finely  powdered 
sulphite  pulp  (300  gm.)  —  (3)  a  ration  composed  of  hay  (350  gm.)  +  wheat 
offals  (50  gm.)  +  fish  meal  (50  gm.)  +  lumps  of  sulphite  pulp  broken  up  by 
hand  ("  smaastykker  ")  (200  gm.)  -f  sulphite  pulp  coarsely  ground  in  a 
machine  (100  gm.) 

The  following  coefficients  of  digestibility  were  found  for  the  powder- 
ed cellulose  and  that  in  lumps  respectively  :  —  Dry  organic  matter, 
90  and  79  ;  Crude  fibre,  95  ad  91 ;  Nitrogen-free  extract,  81  and  32 ;  Total 
carbohydrates,   94  and  86. 

It  will  be  seen  that  sulphite  pulp  can  be  compared  as  regards  its  di- 
gestibility with  hay  and  the  most  digestible  natural  foods  ;  again,  there  is 
no  marked  difference  between  the  digestibility  of  finely  powdered  pulp 
and  that  in  lumps.  The  quantity  of  fixed  protein,  expressed  in  gm.  per 
day  and  as  percentage  of  the  protein  digested,  is  as  great  in  the  case  of  the 
cellulose  in  lumps  as  in  that  of  the  finely  powdered  pulp  ;  the  second  form 
has  no  advantage  over  the  first  from  this  point  of  view.  The  quantity 
of  unfixed  nitrogen  present  in  the  excreta  in  the  pepsinic  form  ("  tarmk- 
voelstof  "  or  "  pepsinford  ielig  eggehvite  ")  was  also  determined  by  feed- 
ing the  animals  first  with  the  basal  ration  alone,  then  with  the  ration 
containing  powdered  pulp,  then  with  the  ration  containing  the  cellulose 
in  lumps.  It  was  found  that  the  quantity  of  pepsinic  nitrogen  that  was 
not  fixed  during  the  period  of  feeding  with  the  basal  ration  and  during 
the  period  of  feeding  with  powdered  pulp  was,  respectively,  0.48  gm.  and 
0.5  gm.  per  100  gm.  of  digestible  dry  matter,  which  corresponds  to  2.97 
and  3.12  gm.  of  protein.  During  the  period  when  lump  pulp  was  fed,  this 
quantity  was  0.35  gm.,  which  corresponds  to  2.21  gm.  of  protein. 

During  the  period  when  sulphite  pulp  was  fed,  the  two  sheep  received 
an  average  of  28  gm.  of  digestible  crude  protein  per  day,  while  they  assi- 
milated from  6.2  to  10.7  gm.  of  protein  per  day,  corresponding  to  29-50  gm. 
of  meat.  The  maintenance  ration  of  sheep  is  usually  calculated  to  be  100 
gm.  of  protein  per  100  kg.  of  live  wieght ;  the  preceding  experiments,  car- 
ried out  during  winter,  have  shown  that,  in  Norway,  during  winter,  sheep 
can  be  maintained  on  a  smaller  ration  than  the  normal  one,  reckoning 
that  the  average  live  weight  of  the  two  animals  was  35  kg.,  and  that 
they  only  received  28  gm.  of  digestible  crude  protein  per  day,  instead  of 
the  35  gm.  based  on  the  usual  figures  for  the  maintenance  ration  (100  gm. 
per  100  kg.  of  live  weight). 

760  -  The  Utilisation  of  Irrigated  Field  Crops  for  Hog  Pasturing.  —  farrel,  f.  p., 

in  the  U.  S.  Department  of  Agriculture,  Bulletin  No.  752,  37  PP-  +  20  Tables  +  6  Figs. 
Washington,  April  24,  1919. 

Most  of  the  data  published  on  the  value  of  extensively  grown  crops 
used  for  the  production  of  pork  are  based  on  results  obtained  in  non-irri- 
gated districts  and  cannot  always   be  satisfactorily    applied  to  the  con- 
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ditions  prevailing  in  irrigated  districts.  This  is  particularly  true  of  crops 
grazed  by  pigs.  Since  1912  the  U.  S.  Department  of  Agriculture  has  made 
experiments  and  observations  on  the  utilisation  of  irrigated  crops  as  pas- 
ture for  pigs.  The  results  are  given  of  investigations  made  with  3  795  pigs 
divided  into  149  lots.  Of  these  89  lots  grazed  alfalfa,  and  the  others 
sweet  clover,  maize,  field  peas,  and  milo. 

It  was  found  that  grazing  pigs  on  alfalfa  is  a  very  satisfactory  way  of 
utilising  this  plant  and  one  of  the  most  economical  methods  of  producing 
pork.  To  obtain  satisfactory  results  with  alfalfa  pasture  some  food  contain- 
ing carbohydrates  should  be  given  as  a  supplement.  If  maize,  barley, 
milo,  wheat,  or  shorts  be  added  at  the  rate  of  2  %  of  the  total  ration,  1  acre 
of  good  alfalfa  pasture  will  yield  2500  lb.  five  weight  in  a  year.  In  ex- 
periments in  which  3  %  of  maize  was  given  as  a  supplement,  as  much  as 
.1492  lb.  per  acre  was  obtained.  The  gain  made  with  alfalfa  pasture 
depends  on  the  size  of  the  plant,  the  type  of  pig,  the  method  of  breeding, 
and  the  quantity  and  quality  of  the  supplementary  food  given.  Alfalfa 
pasture  without   a  supplmentary  food   cannot   be  recommended. 

Pigs  grazing  alfalfa  with  a  supplement  of  about  2  %  of  maize,  barley, 
wheat,  milo  or  shorts,  consume  approximately  250  to  300  lb.  of  grain  per 
100  lb.  of  gain.  As  a  rule  the  amount  of  grain  required  per  pound  gained 
increases  with  the  size  of  the  pig  and  with  the  proportion  of  grain  distri- 
buted. The  food  value  of  maize,  barley,  milo  and  shorts  as  a  supplement 
to  alfalfa  pasture  differs  so  little  that  the  choice  of  these  supplements  should 
depend  on  their  price,  suitability  for  cultivation,  and  the  economic  con- 
ditions. When  the  breeder  grows  the  supplemental  grain  himself  pre- 
ference should  be  given  to  maize,  barley,  or  sorghum  according  to  the 
conditions  and  locality. 

One  acre  of  good  alfalfa  pasture  with  a  grain  supplement  equal  to  2  % 
of  the  total  ration  will,  on  an  average,  support  2500  lb.  of  growing  pigs. 
The  carrying  capacity  increases  rapidly  with  an  increase  in  the  grain  ra- 
tion. It  varies  a  little  during  the  period  the  animals  are  growing  with 
the  rate  of  growth  of  the  alfalfa.  One  acre  of  good  alfalfa  pasture  with 
a  supplement  of  2  %  of  maize  or  barley  will  support  6  to  8  sows  and  50  to 
70  spring-born  suckling  pigs  for  approximately  60  days  at  the  beginning 
of  summer.  During  this  period  the  young  pigs  should  gain  from  25  to 
30  lb.  each.  At  the  end  of  this  period  the  young  pigs  should  be  able  to 
graze  the  alfalfa  alone  until  fully  grown. 

The  few  tests  which  have  as  yet  been  carried  out  show  that  sweet 
clover  cannot  be  compared  with  alfalfa  as  a  pasture  for  pigs.  This  plant 
is  only  of  real  use  to  pig  breeders  in  soils  which  are  too  wet  or  too  salt  for 
alfalfa. 

The  method  of  letting  pigs  graze  maize  fodder  and  field  peas  on  irri- 
gated land  is  advantageous  because  it  saves  labour,  produces  satisfactory 
gains,  and  adds  manure  to  the  soil. 

In  the  experiments  deseribed  the  gains  made  with  maize  pasture 
varied  from  [83  to  1  048  lb.  per  acre  without  a  supplementary  food,  and 
from   ;  ;s  to  1  377  lb  pei  acre  with  a  supplement.      An  average  of  450  lb. 
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of  maize  fodder  was  required  to  produce  100  lb.  of  gain  when  no  supple- 
mentary food  was  given  as  compared  with  409  lb.  when  tankage  or  late 
alfalfa  or  rape  pasture  was  given  as  a  suplement.  When  breeding  in  an 
irrigated  district,  alfalfa  pasture  is  the  best  supplement  to  maize  fodder 
because  of  its  cheapness  and  reliability. 

The  experiments  described  show  field  peas  to  be  a  very  valuable  irri- 
gated crop  as  a  pasture  for  pigs.  In  seventeen  tests  the  gains  per  acre 
varied  from  250  to  949  lb.,  the  average  being  500  lb.  These  results  easily 
bear  comparison  with  those  obtained  with  maize  pasture  if  the  selling  price 
of  these  plants  be  considered.  It  should,  however,  not  be  forgotten  that 
in  certain  districts  where  maize  grows  well  field  peas  do  not  do  so  well  as 
in  other  colder  districts  where  maize  grows  less  satisfactorily.  Field  peas 
are  particularly  suitable  as  pasture  for  pigs  when  ordinary  grains  are  dear 
and  it  is  desired  to  find  a  substitute  for  them. 

Horse  beans  have  been  successfully  used  in  some  irrigated  districts 
but  this  crop  is  still  considered  as  being  yet  in  the  experimental  stage 
as  an  irrigated  crop  in  general.  This  plant  appears  particularly  sensitive  to 
certain  fungoid  diseases. 

Soghum  and,  more  especially  milo,  is  occasionally  used  in  the  South 
Western  States  as  pasture  for  pigs.  Its  principal  value  for  the  production 
of  pork  lies,  however,  in  the  usefulness  of  the  grain  as  a  supplement  to 
alfalfa  pasture  and  as  a  finishing  ration.  When  used  for  this  purpose  the 
cracked  or  ground  grain  is  considered  to  have  a  higher  food  value  than  when 
eaten  whole  as  is  the  case  when  it  is  grazed. 

761  -  Keeping  down  the  Costs  of  Pork  Production,  —hays,  f.  a.  (Delaware Esperi- 

ment  Station);  in     The  Breeders'   Gazette,  Vol.  I<XXV,  No.   10,  p.   534"535-     Chicago, 
March   6,  1919. 

A  test  was  undertaken  by  the  Delaware  Experiment  Station  to  de- 
termine as  accurately  as  possible  the  cost  of  a  pig  at  weaning  time  when 
60  days  old.  The  experiment  began  onNov.  1. 1917,  and  covered  a  period  of 
180  days,  closing  on  April  29,  1918.  Twelve  Berkshire  sows  and  one  York- 
shire sow  were  mated  to  a  Yorkshire  boar.  These  sows  had  been  running 
on  clover  pasture  with  a  limited  grain  allowance  previously  to  INov.  1  and 
were  not  carrying  much  flesh.  After  Nov.  1  they  were  fed  c,orn  at  the 
rate  of  1  %  Per  cent  °f  the  weight  of  the  sows,  wheat  middlings  and  bran 
mixed  in  equal  parts  and  supplied  in  a  self-feeder,  and  tankage  fed  in  ano- 
ther self-feeder.  This  ration  was  continued  until  Dec.  15,  or  for  a  period 
of  45  days.  At  this  date  middlings  were  omitted  as  the  sows  were  get- 
ting rather  fat,  and  bran  alone  was  fed  with  no  other  change  in  ration. 
On  Jan.  1  the  corn  was  reduced  to  about  1  per  cent  of  the  body  weight  of 
the  sows.  On  Jan.  31  corn  and  cob  meal  was  substituted  for  bran  in  the 
self-feeder,  and  this  together  with  tankage  self -'fed  was  supplied  to  all  sows 
until  shortly  before  farrowing. 

A  few  days  before  due  to  farrow  each  sow  was  removed  to  a  community 
hoghouse  and  fed  a  thin  slop  of  bran,  middlings  and  tankage,  with  but 
little  corn.     As  soon  as   each  sow  was  on   feed   after   farrowing   she  re- 
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ceived  all  the  thick  slop,  made  of  30  parts  middlings,  15  parts  bran,  and 
5  parts  tankage,  that  she  could  consume  while  suckling  her  litter  for  60  days. 
In  addition  to  the  slop  each  sow  received  about  2  per  cent  of  her  body- 
weight  in  ear  corn  during  the  suckling  period  and  plenty  of  water.  When 
her  pigs  were  weaned  each  sow  was  returned  to  the  original  lot  and  fed  as 
before  farrowing. 

At  the  age  of  one  mouth  all  the  young  pigs  were  given  access  to  hominy 
feed  and  oil  meal,  each  self  fed,  and  after  weaning  they  received  the  same 
amount  and  kind  of  slop  that  their  dams  had  while  suckling  them.  All 
were  given  the  simultaneous  treatment  for  cholera  at  60  days. 

The  sows  made  an  average  daily  gain  for  the  six  month's  period  of 
0.33  lb.  They  consumed  on  an  average  2.8  lbs  of  grain  per  100  lbs  live 
weight  during  the  six  months.  They  consumed  as  low  as  2  per  cent  of  the 
body  weight  in  grain  daily,  while  at  maximum  milk  production  the 
consumption  often  was  as  high  as  4  per  cent  of  their  body  weight.  It  was 
found  both  economical  and  desirable  to  feed  the  sows  to  their  maximum 
consumption  while  suckling  the  pigs  for  sixty  days.  The  cost  of  gains  in 
the  pigs  was  greatly  reduced  through  this  system  of  feeding. 

The  average  number  of  pigs  farrowed  per  sow  was  9.9  ;  the 
average  birth  weight  of  pigs  was  2.47  lbs  ;  the  average  weight  per  pig 
on  April  29  was  29.57  lbs  ;  the  average  daily  gain  per  pig  was  0.46  lb. 
and  the  average  number  of  pigs'  raised  per  sow  farrowing  was  6.6.  The 
average  amount  of  grain  eaten  daily  per  pig  was  0.15  lb  and  the  grain 
required  per  100  lbs  gain  was  30.1  lbs.  The  cost  of  grain  per  100  lbs 
gain  of  pigs  was  82  cents.  When  we  consider  the  advantage  in  increased 
gains  that  may  be  secured  by  using  a  creep  we  are  forced  to  admit  that 
a  very  small  amount  of  grain  produced  wonderful  results  in  these  pigs. 

The  interest  on  the  investment  was  figured  at  5  percent  for  the  six- 
month  period.  Charge  for  the  simultaneous  treatment  was  §2.  A  shelter 
charge  of  25  cents  per  sow  was  made  and  a  boar  service  fee  of  $  1  per  sow. 
The  labour  charge  per  sow  was  $  3.75  and  the  estimated  value  of  the 
manure  $  8.  The  average  total  expense  per  pig  weighing  29.57  lbs  at  65.3 
days  old  was  S3. 93.  The  feed  prices  used  are  those  current  at  the  time 
of  working   on  the  experiment,    and   they   represent   war-time    prices. 

The  conclusions  may  be  drawn  from  this  experiment  that  the  cost  of 
producing  a  pig  at  weaning  time  depends  upon  two  main  factors  :  First, 
the  average  number  of  pigs  raised  per  sow,  and  second  the  feed  cost  of 
sow  and  pigs.  By  selecting  prolific  females  and  flushing  them  at  breeding 
time  the  lirst  cost  item  may  be  greatly  reduced.  By  buying  Eeeds  in  quan- 
tity, using  forage  crops,  using  a  self-feeder,  and  feeding  an  entirely  com- 
plete ration  liberally  the  second  cosl   can  be  kept  down. 

762  -  Mineral   Content  of  Southern  Poultry  Feeds  and   Mineral  Requirement  of 
Growing    Fowls.        Kaupp,  B.  r.  In  the  Journal  of  Agricultural  h.   Vol.  XIV, 

No.    ;,  pp.  1  -■     ;    i.        8  tables    |    i  Plate.    Washington,  July  is,  i'>\*. 

The  object  of  the  experiments  described  was  : 

1)  To  determine    the  quantity  of  minerals    per  unit  of  live  weight 

in  the  body  of  chickens  and  in  that  of  fowls  weighing  1  '  2  lb. 
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2)  To  determine  the  mineral  content  of  the  foodstuffs  given  to  poul- 
try in  the  Southern  States.  (Estimations  were  made  of  the  mineral  content 
of  bolted  maize  flour,  pinhead  oats,  rolled  oats,  whole  wheat,  whole  maize, 
wheat  middlings,  bone  meal,  velvet  bean  meal  (Mucuna  pruriens  var. 
utilis),  soybean  meal,  peanut  meal,  skimmed  milk,  eggs  with  the  shells, 
green  rape,  limestone  grit,  oyster  shells). 

3)  To  find  a  food  mixture  containing  satisfactory  proportions  of 
protein,  carbohydrates,  and  fats.  (The  following  mixtures  expressed  in 
parts  by  weight  were  used  in  the  experiments  :  rolled  oats  8  +  wheat 
middlings  8  +  meat  and  bone  meal  2  +  bone  meal  1  ;  cracked  wheat  3 
+  cracked  maize  2  +  pinhead  oats  1  ;  wheat  middlings  6  -f-  maize  meal 
3  +  meat  and  bone  meal  3  -+-  bone  meal  1  ;  whole  wheat  2  +  cracked 
maize  2  -f-  hulled  oats   1). 

4)  To  determine  the  mineral  content  of  this  mixture. 

5)  To  determine  by  means  of  feeding  tests  whether  the  minerals 
contained  in  the  food  mixtures  are  present  in  sufficiently  large  quantities 
to  cause  the  highest  possible  rate  of.  growth. 

The  mineral  content  of  the  body  of  fowls,  the  mineral  content  of  the 
foods  used,  and  the  quantity  of  minerals  eaten,  voided,  and  metabolised 
by  the  young  fowls  throughout  the  experiment,  are  set  out  in  a  series  of 
tables. 

The  mineral  content  of  the  foods  varied,  for  each  foodstuff  in  the  dif- 
ferent lots.     This  variation  depends  on  weather  conditions,  the  soil,  etc. 

To  produce  1  grm.  of  gain,  7.49  grm.  of  milk  2.91  grm.  of  mash  and 
grain  mixture  and  1  grm.  of  green  foodstuff  were  required.  On  an  average 
the  young  fowls  digested  75.2  %  of  the  carbohydrates  and  80.2  %  of  the 
fats.  The  calcium,  magnesium,  sulphur,  and  phosphorus  requirement  of 
the  chicken  increased  gradually  as  it  grew  older.  To  supply  a  satisfactory 
quantity  of  these  elements  to  chickens  fed  on  a  mixture  of  waste  or  mill- 
ing by-products,  such  as  middlings  and  pinhead  oats,  either  meat  and  bone 
meal,  bone  meal,  or  meat  meal  must  be  added.  Sour  skim  milk  and  butter 
milk,  if  administered  in  sumcienly  large  quantities,  will  supply  the  re- 
quisite minerals  and  food  hormones. 

763  -  The  Use  of  Mussels  as  a  Food  for  Poultry  in  Denmark.  —  stenboeck,  n.m.  t., 

in  the  Ugeskrift  for  Landmaend,  Year  64,  No.  13,  p.  178.  Copenhagen,  March  24,  1919. 

In  Denmark,  owing  to  the  lack  of  grain,  mussels  have  been  utilised  as 
food  for  poultry  (1).  They  are  prepared  in  the  following  way  :  —  the 
mussels  are  boiled,  washed,  dried,  then  reduced  to  meal.  This  mussel 
meal  ("  mushingemel  ")  will  keep  a  long  time. 

This  food  was  analysed  at  the  School  of  Agriculture  at  Dalum  with 
the  following  results  :  —  Moisture  3  to  4  %  ;  Proteins,  8  to  10  %  ;  Fats, 
1  to  2  %  ;  Other  organic  matter,  13  to  14%  ;  Mineral  constituents  (espe- 
cially   carbonate   of   lime),    about    75  %. 


•    (1)  Mussels  have  already  been  used  in  Denmark  for  feeding  pigs.  See    R.,    September, 
1918,  No.  1017  {Ed.) 
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Feeding  experiments,  in  which  the  fowls  were  fed  in  alternating  pe- 
riods of  14  days,  with  and  without  "  mussel  meal  ",  gave  the  following 
relative  values  as  regards  egg  production  :  Period  1  (without  mussel  meal) 
1  l/,  —  Period  II  (with  mussel  meal)  4  */i2  —  Period  III  (without)  1  % 
—  Period  IV  (with)  3  l/2  —  Period  V  (without)  3/7.  At  first  they  did 
not  take  to  the  food  readily  and  had  to  become  gradually  accustomed  to 
it.  The  author  advises  that  mussel  meal  should  be  introduced  at  the  rate 
of   '  3  of  the  ration. 

Mussels  occur  abundantly  along  the  coast  in  the  fjords  ;  they  now  cost 
40  ore  the  kg.  (about  2.3  rf.  per  lb.)  and  consequently  furnish  a  good  food 
from  the  economic  point  of  view,  considering  the  present  high  prices. 

76 1  -  Winter  Cycle  of  Egg  Production  in  the  Rhode  Island  Red  Breed  of  Domestic 
Fowl  (1),  in  Massachusetts,  U.  S.  A.  —  Goodale,  H.  E.,  in  the  Journal  of  Agricultural 
Research,  Vol.  XII,  No.  9,  pp.  547-574  +  M  Tables  +  Bibliography  of  7  Publications. 
Washington,  March  4,  1918. 

The  winter  period  of  egg  production  is  one  of  the  internal  factors 
influencing  the  determination  of  the  total  production  ;  Pearl  and  SURFACE 
discovered  this  in  Barred  Plymouth  Rock  hens.  They  found  that  there 
is  a  natural  sequence  of  periods  in  fertility  ;  the  winter  period,  from  Novem- 
ber to  February  inclusive,  is  characterised  by  a  rapid  increase  in  the  average 
production  together  with  an  equally  rapid  decrease  in  both  the  absolute 
and  relative  variability  At  this  period  fertility  is  an  addition,  derived 
from  domestication  and  forced  laying,  to  the  natural  laying  period  of  wild 
hens.  It  is  distinctly  limited,  beginning  at  the  commencement  of  the  lay- 
ing year  and  ending  with  the  rest  which  occurs  between  it  and  the  beginning 
of  the  spring  period  of  fertility. 

The  author  analysed  by  the  biometrical  method  the  daily  fertility 
records  of  three  flocks  of  Rhode  Island  Red  Hens  born  in  1913,  1915,  and 
1916  respectively.  He  compared  these  with  the  monthly  laying  records 
of  White  Wyandottes  and  Barred  Plymouth  Rocks  made  at  the  Maine 
Agricultural  Station  (Gowell,  Breeding  for  Egg  Production,  Maine  Agri- 
cultural Experiment  Station  Bulletin,  No.  79,  1902,  and  Xo.  93,  1903). 
Gowell's  data  confirm  the  hypothesis  of  Pearl  and  Surface  and  that 
of  Pearl  with  regard  to  the  existence  of  a  winter  period  of  fertility.  The 
author  found  this  period  to  be. much  more  marked  in  the  fowls  of  the  Maine 
Agricultural  Station  than  in  those  of  the  Massachusetts  Station  examined 
by  him.  The  winter  period  of  fertility  of  the  last  lot,  Rhode  Island  Reds, 
could  be  determined  only  for  a  part  of  each  run. 

As  regards  a  winter  period  of  fertility  in  the  individual  the  author 
concludes  that:  1)  the  rate  of  production  as  deduced  from  the  monthly 
i>  .old  is  not  sufficient  proof  of  the  existence  of  a  winter  period  of  Fertility 
in  Rhode  Island  Red  hens  ;  ?,)  the  best  proof  of  the  existence  of  a  winter 
period  in  the  individual  is  the  pause  in  production  which  occurs  during 
one  or  more  of  the  winter  months  and    usually   lasts   ten   days   at  least  ; 

(1)  s. ..  ..1  0  K.  Feb.,   miiii,  No.  208.  (Ed.) 
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this  pause  follows  on  a  period  of  continous  production  ;  3)  in  some  cases 
an  interruption  of  ten  days,  or  even  less,  occuring  in  February  and  March 
and  following  on  a  period  of  several  weeks'  continuous  laying,  may  mark 
the  end  of  the  winter  period  of  fertility.  When  the  winter  pause  could  be 
determined  with  a  certain  accuracy,  no  correlation  was  found  between 
the  number  of  eggs  laid  before  the  pause  and  the  duration  of  the  pause. 
The  author's  observations  show  that  inclination  to  winter  fertility 
is  hereditary.  It  has,  however,  not  yet  been  determined  in  what  way 
it  is  so. 

765  -  Crotalaria  usaramoensis  as  a  Honey-Yielding  Plant,  in  the  Dutch  East 

Indies.  —  See  No.  729  of  this  Review. 

766  -  Wild  "Kurimushi"  Silkworms  and  the  Foundation  of  a  Spinning  -  Mill  to  util- 
ise their  Silk,  in  Japan.  —  Bulletin  de  l' Association  sericicole  du  Japon,  Year  III,  No.  3, 
p.  18.     Tokio,  January  5,  1919. 

The  wild  "  Kurimushi  "  silkworms  occur  almost  exclusively  in  Japan 
and  Corea.  Their  cocoon,  of  a  brownish  colour  and  oval  shape,  greatly 
hardened  by  abundance  of  sericine  cannot  be  wound  by  the  ordinary 
method.  The  silk,  though  exported  in  small  quantities,  has  fetched 
quite  good  prices. 

This  silk  has  not  been  exported  since  the  beginning  of  the  war.  As 
the  cocoons  have  accumulated  in  the  stores  at  Yokohama,  an  improved 
method  of  winding  them  has  been  sought,  and  Mr.  Saito,  Professor  at 
the  Higher  Industrial  School  of  Tokio  was  asked  to  investigate  the 
problem. 

These  researches  have  led  to  the  discovery  of  a  satisfactory  method 
of  winding  these  extremely  gummy  cocoons,  of  degumming  and  bleaching 
the  silk  and  using  it  for  making  a  fine  silk  cloth. 

A  company  has  just  been  founded  under  the  name  of  Nippon- 
Kenju-Boshoku-Kaisha  for  the  purpose  of  establishing  a  spinning  mill 
for  this  wild  silk,  containing  several  thousand  spindles  and  gradually  deve- 
loping the  industry  up  to  weaving  silk-cloth.  The  capital  is  said  to,be 
3  million  yen  (about  £  309  960)  and  the  promoters  are  said  to  be  industrial 
leaders   and   traders   from   Tokio   and   Yokohama. 

767  -  Goussia  trutae,  a  New  Species  of  Coccid  parasitic  on  the  Native  Trout,  in 

France. —  Eeger,  E-  and  Hesse,  E.,  in  the  Comptes  rendus  de  V Academic  des  Sciences, 
Vol.  CEXVIII  No.  18,  pp.  904-906.  Paris,  May  5,  1919. 
So  far,  few  coccids  are  recorded  as  parasites  on  freshwater  fish  ami 
not  one  is  known  on  the  Salmonidae.  All  the  coccids  that  have  been  des- 
cribed from  fish  are  remarkably  uniform  and  belong  to  the  octozoic  te- 
trasporous  Eimeridae.  LabkE  has  divided  them  into  two  chief  genera, 
the  genus  Goussia  and  the  genus  Coccid  ium  (=  Eimeria). 

The  author  reports  that  he  has  discovered  a  coccid  on  wild  trout 
(Salmo  fario)  from  a  stream  near  Grenoble  (Isere).  He  places  it  in  the 
genus  Goussia  under  the  name  of  Goussia  trutae  n.  sp. 

The  fish  examined  were  nearly  all  infected  with  parasites.     They  were, 
on  an   average,  20  cm.  long  and  were   not  affected  pathologically.     The 
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parasites,  however,  were  numerous  in  the  epithelium  of  the  pyloric  caecum 
and  the  beginning  of  the  small  intestine. 

The  author  describes  the  new  species  and  gives  a  diagnosis  of  the 

disease. 

FARM  ENGINEERING 

768  -  Mechanical  Cultivation  of  Vineyards:  Trials  at  Montpellier  (France)  (1);  Citro- 
en Tractor.  —  Dessaisaix,  R.,  in  the  Journal  d' Agriculture  pratique,  Year  LXXXIII, 
New  Series,  Vol.  XXXII,  No.  17,  pp.  347-349  +2  Figs.     Paris,    May    29,    1919. 

The  trials  at  Montpellier,  organised  by  the  "  Societe  centrale  d'A- 
griculture  de  l'Herault  ",  took  place  on  May  2,  3  and  4  in  vineyards  be- 
longing to  the  "  Plaine  "  and  "  Bouet  "  farms. 

(  Hit  of  the  14  makers  who  entered,  only  7,  with  9  machines,  took 
part  in  the  trials  ;  they  can  be  classified  in  the  following  way  — 

Tractors  with  driving  wheels :  Andre  Citroen,  143,  quai  de  Javel, 
Paris  —  B.  Chapron,  45,  rue  de  la  Republique,  Puteaux  (Seine)  —  Des- 
saules,  entered  by  the  Sud-Automobile  Co.,  boulevard  St.-Roch,  Avignon 
(Vaucluse). 

Chain-track  tractors  :  Cleveland,  presented  by  the  Allied-Machinery 
Co.,  19,  rue  de  Rocroy,  Paris  —  A.  W.  Pidwell  (Lightfoot  tractor),  19, 
boulevard     Malesherbes,     Paris. 

Front  driving  wheel  tractor  :  Moi.ine  Plough  Co.,  I59bis,  quai  Valmy, 
Paris. 

MotOR  WHEEL-barrow  TYPE  :  Pidwell  (Universal),  already  mentioned. 

Rotary  cultivator:  "Societe  d'outillage  mecanique  et  d'usinage  d'ar- 
tillerie  (S.  O.  M.  U.  A.),  19,  avenue  de  la  Gare,  St.-Ouen  (Seine) ;  two  ma- 
chines. 

All  these  machines  have  been  recorded  or  described,  except  the  first 
one,  which  made  its  first  appearance  at  these  trials. 

The  Citroen  tractor  shown  in  the  appended  figure,  is  driven  by  an 
engine  with  4  vertical  cylinders,  of  65  mm.  bore  and  100  mm.  stroke, 
which  develops  12  II. P.  when  running  at  1600  revolutions  per  minute. 
The  speed  of  the  engine  can  be  controlled  by  means  of  a  governor,  which 

»S  it  running  at  between  400  and  1600  revolutions  per  minute,  but 
the  speed  for  ordinary  work  is  limited  to  1300  revolutions  per  minute. 
The  governor  has  been  arranged  for  the  use  of  the  motor  when  driving 
machinery  by  a  pulley  ;  to  do  this,  a  pulley  is  placed  in  front  and 
serves  to  hold  the  starting  handle.  Lubrication  is  automatic,  being  effected 
by  an  oil  pump  whose  working  is  shown  by  a  manometer.  Cooling  is  by 
a  thermosiphori  and  fan,  for  when  moving  forward  slowly  or  when  driving 
fixed  machinery,  there  is  sufficient  air  to  cool  the  radiator  properly.  The 
two  forward  speeds  give  3500  and  4800  metres  per  hour,  while  the  reverse 
gives  about  3000  metres  per  hour. 


(1)  See  R    November  1918,  No.  [267.  [Ed.) 
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In  turning,  which  can  easily  be  done  in  a  radius  of  2  metres,  independent 
brakes  lock  the  driving  wheel  on  the  side  of  the  turning  centre.  The  front 
axle,  mounted  on  a  transverse  spring,  is  articulated  vertically  so  that  it  can 
assume  a  very  oblique  position  relatively  to  the  back  axle.  The  wheels 
ar<-  55  and  90  cm.  in  diameter  ;  the  weight  of  the  tractor  in  working  order 
is  840  kg.,  and  its  very  reduced  dimensions  are:  width,  86  cm.  ;  length, 
250  cm.  ;  height,  150  cm.  It  is  so  small  that  it  can  pass  between  vines 
planted  in  lines  150  cm.  apart.     Its  sale  price  is  9500  francs. 

The  Citroen  tractor  can  give,  at  a  speed  of  3000  metres  per  hour, 
an  average  pull  under  practical  oondition-  of  425  to  430  kg.,  which  is  more 
than  sufficient  to  haul  the  machinery  required  for  cultivating  vineyards. 

On  the  road,  with  its  tyres  held  up  by  strakes  fastened  on  by  nuts, 
its  pull  under  practical  conditions  is  300  kg. 


Citroen  tractor 


The  Chapron  tractor  is  driven  by  an  18  H.  P.  engine  ;  it  weighs  1300  kg. 
and  costs  13  000  francs. 

The  DessaulES  tractor  has  its  driving  wheels  arranged  one  behind 
the  other  ;  the  transverse  balance  is  provided  for  by  two  bearing  wheels 
attached  to  the  frame  by  uprights  and  a  cross-beam  passing  over  the  rows 
of  vines,  which  are  150  cm.  apart. 

The  Cleveland  tractor  has  a   24  H.P.  motor;   it  is  127   cm.  broad. 

The  Ijghtfoot  tractor  has  a  4  cylinder  7  H.P.  motor;   it  is  no  cm. 

broad 

The  Moline  front-wheel  tractor  is  driven  by  a  17  H.P.  motor. 
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The  "  Universal  "  motor  wheel-barrow  machine,  go  cm.  broad  and 
guided  by  a  man  holding  the  slitts,  has  a  4  to  5  H.P.  motor  ;  consequently, 
it  can  only  do  light  work   at  a  walking  pace. 

The  machines  entered  by  the  S.  O.  M.  U.  A.  are  :  a  large  35  H.P. 
model,  and  a  small  5  H.P.  model  of  the  motor  wheel-barrow  type  ;  the 
former  works  on  a  width  of  2  metres,  the  latter  on  a  width  of  60   cm. 

The  Moline  front-wheel  tractor  and  the  large  model  of  the  S.O.M.U.A. 
are  intended  for  plantations  having  a  distance  of  more  than  2  %  metres 
between  the  rows. 

The  Citroen  and  Chapron  tractors  have  been  made  in  accordance 
with  the  conclusions  of  a  report  by  M.  Ringelmann  published  in  the 
Journal  d' Agriculture  pratique,  No.  26,  of  December  27,  1917,  p.  503. 

769  -  Review  of  Patents.  —  Sources:  Germany,  PatentbericMe  191 9,  Beilage  der  Zeitschrft 
"Die  Chcmische  Industrie"  Leipzig.  —  Canada,  United  States,  NewZealand,  United 
Kingdom,  Switzerland,  see  R.,  January,  191 9,  No.  104. —  Cuba,  Boletin  oficial  dc  M  areas 
y  Patentes,  Sccretaria  de  Agricultura,  Comercio  y  Trabajo,  Havana.  —  France,  see 
R.,  February,  1919,  No.  247-  —  India,  see   R.,  Hay   1919,  No.   630. 

Tillage  Machines  and  Implements.  —  Canada  :  189406  Hoe  cul- 
tivator ;  189781  Motor  plough  ;  189928  Plough  ;  189959-192078  Tractor 
plough  ;  190356  Gang  plough. 

France  :  490702  Brabant  plough  ;  490703  Improvement  for  Brabant 
ploughs  ;  490736-490737  Brabant  ploughs  in  which  the  angle  of  the  plough 
body  can  be  regulated. 

Switzerland :  81079.     Rotary  hoe  with  spades. 

United  Kingdom  :  123697  Improvements  to  motor  ploughs  ;  124002 
Haulage  drum  for  motor  ploughs  ;  1240 13  Device  for  regulating  the  height 
of  the  frame  of  a  motor  multiple  balance  plough  ;  124059  Device  for  helping 
the  tipping  movement  of  a  balance  plough  at  the  end  of  the  furrow  ; 
124070-124079  Device  for  lifting  the  working  parts  of  disc  ploughs  ;  124272 
Tractor  for  ploughing  ;  124590  Device  for  attaching  ploughs,  cultivators, 
etc.,  to  a  tractor. 

United  States:  ii^hyyy  Rotary  harrow;  121)7117  Plough  for  pulver 
ising  the  soil ;  1297123  Disc  harrow;  1297182  Stalk-cutting  plough;  1297377- 
[297594-1297909  Ploughs;  12975-jO  Rotary  plough  ;  1297908-1298329- 
1298X70  Motor  ploughs  ;  ]  298385  Accessory  roller  for  gang  plough  ;  [298735 
Spring-tine  harrow  ;  1298760  Drill  ;  1290044  Gang  plough;  1299064  Cul- 
tivator. 

Irrigation-.  —  Canada:  189994  Irrigation  apparatus. 
•  Manures  and  Maxure  Distributors.  —  Canada:  189600  Process 
for  manufacturing  calcium  nitrate  (by  inoculating  nitrogen-fixing  bacteria 
in  a  nutrient  solution  containing  calcium  carl  onate,  calcium  nitrate  and 
ammonium  sulphate  ;  the  final  liquid,  containing  calcium  nitrate,  is  di- 
vided into  t\\<>  parts  ;  from  one  of  which  the  sail  is  extracted,  the  remain- 
ing part  serving  to  restart  the  process,  which  is  continuous,  after  the  ne- 

ary  additions  have  been    made  ;    [89601    Process   for  manufacturing 
calcium  niii  tte  (by  treating  a  porous  mass  of  calcium   carbonate    firsl 
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with  a  solution  of  calcium  nitrate  containing  nitrifying  bacteria,  then  with 
a  dilute  solution  of  the  nitrogen  compound  that  is  to  be.  nitrified  ;  finally, 
compressed  air  is  blown  through  the  porous  mass)  ;  1S9602  Process  for 
manufacturing  nitrates  (by  adding  to  the  ammoniacal  compounds  that 
are  to  be  nitrified  a  nutrient  medium  containing  nitrifying  bacteria  as 
well  as  a  substance  harmless  to  these  bacteria  but  which  can  destroy  others 
that  might  harm  them)  ;  189603  Process  for  making  calcium  nitrate  (by 
placing  a  well-aerated  solution  of  cyanamide  and  calcium  nitrate  in  in- 
timate contact  with  nitrifying  bacteria  ;  continuous  process  as  described 
above  under  patent  No.  189600)  ;  189604  Process  for  oxidising  ammonia 
(by  passing  a  solution  of  ammonium  chloride  through  a  thin  alkaline 
layer  containing  nitrifying  bacteria  in  the  presence  of  air)  ;  1 89921  Orga- 
nic manure  obtained  by  strongly  aerating  liquid  sewage  in  the  presence 
of  bacteria  ;  190123  Manure  and  seed  drill. 

France  :  490944.  The  agglomeration  of  superphosphate  and  manures 
derived  from  it  in  the  form  of  briquettes,  balls,  etc.,  so  that  bags  are  not 
required  in  transporting  them. 

Germany  :  298200  Process  for  making  a  manure  from  calcium  cyan- 
amide  but  free  from  dust  and  easy  to  spread  (by  mixing  the  cyanamide 
with  dry  peat  soaked  with  saline  solutions)  ;  309668  Process  for  making 
an  ammonium  nitrate  with  little  hygroscopicity  (by  evaporating  at  a  low 
temperature  solutions  containing  both  ammonium  nitrate  and  potassium 
chloride). 

Neiv  Zealand  :  41 155  Seed  and  manure  drill. 

Switzerland  :  81400  Manure  distributor. 

United  Kingdom  :  10595  Process  for  making  calcium  nitrate  by  a  dou- 
ble reaction  between  calcium  chloride  and  ammonium  nitrate  ;  1 2391 2 
Apparatus  for  the  manufacture  of  superphosphates. 

United  States  :  1 298651  Feed  control  for  manure  distributors. 

Drills  and  Seeding  Machines.  -  -  Canada  :  189952  Discs  for  drills  ; 
190123  Seed  and  manure  drill. 

France  :  490617  Combined  drill  and  manure  distributor  ;  490689  Com- 
bined hoe  and  drill. 

New  Zealand  :  41 155  Seed  and  manure  drill. 

United  Kingdom  :  123610-124379  Potato  planters. 

United  States  :  1297601  Planter  with  wheels  for  compressing  the  soil ; 
1297863  Planter  ;  1298259  - 1298483  Maize  planters  ;  1298756  Potato  plan- 
ter ;    1299160   Disc   drill. 

Various  Cultural  Operations.  —  Canada  :  189406  Cultivator  ; 
190268  I,awn  clippers. 

France  :  490689  Combined  hoe  and  planter. 

United  Kingdom  :  123862  Hoe  for  a  team  or  tractor. 

United  States  :  1296840  Plough  for  earthing-tip  potatoes. 

Control  of  Diseases  and  Pests  op  Plants.  -  -  France  :  490315  Im- 
provements to  processes  for  disinfecting  and  for  destroying  parasites; 
490536  Improvements  to  machines  for  dusting  fruit  trees,  etc.  ;  490773 
Spraying  plant  tor  traction. 
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New  Zealand  :  41307  Apparatus  for  destroying  wild  rabbits. 
United  States  :  1297933  Plough  for   destroying  the  cotton-boll- weevil. 

Reapers,  Mowers  and  other  Harvesting  Machines.  —  Canada  : 
189341  Sharpener  for  mower  blade. 

Cuba  :  3261  Sugar-cane  harvester. 

France  :  490960  Improvements  to  mowers  ;  491006  Hand  mower  with 
motor. 

Switzerland :  81401  Hay  tedder  ;  81402  Apparatus  for  hammering 
scythes  ;  81569  Hay  rake. 

United  States :  1297867  Bean  harvester  ;  1297950  Header  for  ce- 
reals. 

Machines  for  Lifting  Root  Crops.  —  United  States  :  1 297231- 
1297298-1298708  Beet  harvester  ;  1297666  Beet  topper  ;  1298169  Potato 
harvester. 

Threshing  and  Winnowing  Machines.  —  Canada  :  190093  Grain 
cleaner  ;  190283  Screen. 

United  States  :  1297349  Grain  harvester  and  cleaner ;  1299341  Screen. 

Machines  and  Implements  for  the  Preparation  and  Storage 
of  Grain,  Fodder,  etc.  —  France  :  490714  Improvements  to  trussing 
machines. 

Switzerland  :  81403  Device  for  compressing  sweet  green  silage. 

United  Kingdom  :  123610  Waterproof  cover  for  shocks. 

United  States  :  1296644  Shock  loader  ;  1296889-1297450  Hay-press ; 
1297852  Portable  elevator-stacker  for  cereals. 

Forestry.  —  Canada  :  189725  Brush-cutter. 

Switzerland  :  81571  Tree-felling  machine. 

Traction  and  Steering  of  Agricultural  Machinery.  —  Canada  : 
190239  Tractor. 

New  Zealand  :  41 159  Device  for  attaching  agricultural  machinery  to 
a  tractor. 

United  Kingdom:  124002  Haulage  drum  for  keeping  automobile 
agricultural  machines  at  a  constant  speed  ;  124023  Improvements  to  trac- 
tors ;  124272  Tractor;  124590  'Device  for  attaching  ploughs,  cultivators, 
etc.,  to  a  tractor. 

United    States  :    [29715  (.-1297291-  [298127-1298262  [298781-1298986 
[298989-1299178-1299190   Tractors;    [298247   Wind    engine. 

BEE  KEEPING.  —  New  Zealand:  41211  Honey  extractor. 

Industries  Depending  on  Plant  Products.  —  Canada:  189662 
Fruit  dryer  ;  189834  Machine  for  (Jutting  the  tips  of  bean  pods  ;  190070  In- 
strument for  removing  the  core  from  apples  ;  190131  Power-driven  circular 
saw  mounted  on  an  automobile. 

India  :  4005  Power-driven  defibrator. 

New   Zealand:   41248   Defibrator. 

]>.\i;  \  [NG   -  -  Canada:  189658  Milk  bottle  ;  [89701  Milking  machine. 

New  Zi aland:  41313  Automatic  apparatus  for  measuring  milk  ; 
.|  1  ;.'.|  Milking  machine. 

Various.  —  Canada:  190137  Harness  attachment  ;  [90169  Fly  trap. 
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770  -  Type  of  Silo  used  in  Sweden  for  Storing  Potatoes.  —  Kungl.  Landtbrucks-Akade- 

miens  Handlingar  och  Tidskrift,  Year  57,  Nos.  7-8,  pp.  522-523  -f-  1  Fig-     Stockholm, 
1918. 

On  account  of  the  food  shortage  and  the  need  for  preserving  the 
chief  foods  in  the  best  possible  way,  a  description  is  given  of  a  cheap  and 
practical  potato  silo  which  is  used  in  the  south  of  Sweden.  It  is  something 
between  a  cellar  and  an  ordinary  silo.  A  ditch,  30  cm.  deep  and  2  %  me- 
tres wide  is  dug  ;  stakes  are  stuck  in  of  such  a  height  that  the  roof  clears 
the  potatoes,  an  air  space  of  about  30  cm.  being  left  between  the  potatoes 
and  the  roof.  The  roof  consists  of  a  layer  of  planks  lying  on  the  supports, 
the  planks  being  covered  successively  with  a  layer,  10  cm.  thick,  of  straw 
or  dry  leaves,  a  layer  of  earth  30  cm.  thick,  a  second  layer  of  straw  or  dry 
leaves  10  cm.  thick,  and  finally  with  a  layer  of  earth  20  cm.  thick.  In 
the  side  of  the  silo  one  or  two  doors,  situated  at  the  same  level,  are  made, 
which  can  be  opened  in  fine  weather. 

This  device,  which  unites  the  advantages  of  the  cellar  with  those  of 
the  ordinary  temporary  silo,  can  also  be  used  for  the  storage  of  roots. 

RURAIy  ECONOMICS. 

771  -  Farm  ManagOimnt.  —  Boss  Andrew  (Minnesota  College  of  Agriculture)  in  Hoard's 
Dairyman,  Vol.  LVII,  n.  9.  pp.  428  and  462.    Port  Atkinson,  Wise,  March  21,  1919. 

The  writer  confines  himself  to  discussing,  four  or  five  factors  which 
have  proved  to  be  very  important  in  securing  profits  from  farming. 
These  factors  have  been  discovered  through  farm  management  inves- 
tigations made  in  Rice  County,  Minnesota,  and  supplemented  by  infor- 
mation gained  from  investigation  in  other  States.  These  investigations 
point  out  clearly  the  fact  that  among  the  most  important  factors  in 
making  the  farm  pay  are  :  (1)  the  wise  use  of  capital,  (2)  the  efficient 
use  of  labour,  (3)  high  yields  of  crops,  and  (4)  large  production  from 
live  stock. 

The  wise  use  of  capital.  —  Every  farmer  should  recognize  the  fact 
that  the  capital  invested  in  his  farm  should  be  expected  to  earn  at  least  as 
much  interest  for  him,  as  money  deposited  in  a  savings  bank.  A  farmer 
who  invests  his  money  in  a  farm  simply  chooses  the  farm  as  offering 
an  opportunity  for  better  returns  than  would  the  same  money  return  if 
deposited  in  a  savings  bank,  or  invested  in  a  farm  mortgage,  and  it  is  just 
as  much  his  business  to  see  that  it  earns  five  or  six  or  ten  per  cent,  as  it 
is  for  any  man  investing  money  in  other  lines  of  business,  to  see  that  it  earns 
a  good  rate  of  interest.  One  of  the  most  effective  ways  in  which  to  make  ca- 
pital earn  interest  is  to  correctly  proportion  the  amount  of  capital  that  goes 
into  operating  forms.  Statistical  data  covering  this  point  seem  to  indicate 
that  from  25  to  33  per  cent  of  the  total  capital  available  should  be  used  as 
operating  capital.  If  used  for  the  purchase  of  good  live  stock,  for  the  pur- 
chase of  suitable  machinery,  for  the  employment  of  labour,  and  for  the  pur- 
chase of  feeds  and  other  material,  with  which  to  keep  the  farm  going,  it 
will  be  in  the  safest  form  of  operating  capital. 
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On  well  equipped  dairy  farms  and  especially  where  pure-bred  stoek  is 
kept  the  proportion  of  capital,  in  forms  for  operating,  may  run  as  high  as 
40  per  cent,  with  excellent  results. 

One  starting  in  the  farming  business  should  borrow  money  on  the  real 
estate  and  invest  it  in  operating  expense,  first  for  the  reason  that  it  can  be 
borrowed  at  a  lower  rate  of  interest  on  real  estate  ;  and  second,  because  if 
ready  cash  is  available  more  stock  and  equipment  is  likely  to  be  purchased. 
With  available  capital  for  buying  and  selling  and  for  making  a  quick  turn- 
over when  opportunity  offers,  the  farmer,  if  good  judgment  is  used,  has 
many  opportunities  for  making  gains  on  his  investment. 

Efficient  use  of  labour.  ■ — ■  On  every  farm  there  is  a  certain  amount  of  la- 
bour which  must  be  used  on  non-productive  enterprises.  On  some  farms  this 
may  run  as  high  as  42  per  cent.  On  well  diversified  farms,  and  especially 
on  dairy  farms,  it  may  run  even  as  low  as  26  per  cent.  On  highly  special- 
ized farms  it  may  run  even  as  low  as  20  to  22  per  cent.  Obviously  where 
80  per  cent  of  the  labour  is  expended  on  productive  enterprises,  such  as  heavy 
yielding  dairy  cows,  quickly  fattened  hogs  and  large  yielding  crops,  the  re- 
turns are  bound  to  be  larger  than  where  only  60  per  cent  of  the  labour  is 
used  for  that  purpose.  No  one  would  deny  that  when  a  person  works  by 
the  hour  his  total  compensation  is  greatest  when  he  works  a  large  number  of 
productive  hours.  In  the  same  way  the  farmer  who  works  a  large  number 
of  hours  at  productive  labour  can  expect  large  returns  from  his  effort.  In- 
vestigations in  Minnesota  indicate  that  3000  hours  is  a  good  average  year's 
work  for  a  farm  hand  or  farmer.  This  means  ten  hours  a  da}*  for  300  days 
in  a  year.  Some  farmers  will  contend  that  they  work  more  than  that,  but  re- 
cords kept  of  their  time  indicate  that  they  work  less  rather  than  more. 
Farms  on  which  all  of  the  farm  hands  work  an  average  of  3000  hours  each, 
paid  a  very  much  better  rate  of  income  than  those  on  which  the  farm  hands  I 
work  an  average  of  2000  hours.  Some  farms  were  found  where  the  average 
number  of  hours  of  work  per  year  was  only  1500.  Of  course  these  men 
received  very  low  returns  on  their  farms  because  they  actually  did  only 
half  a  year's  work.  Three  thousand  hours  of  work  per  year  per  man,  80  per 
cent  of  which  or  2 .400  hours,  per  year  spent  on  productive  enterprises,  is  ,1 
large  factor  in  securing  large  returns  from  the  farm.  , 

Large  crop  yields.  —  People  in  ag<  neral  way  know  that  large  yields  of 
crops' are  a  desirable  thing.  Thatiswhy  Farmers  try  to  settle  on  good  laud. 
Tin-  importance  of  large  yields  has  been  clearly  brought  out  in  farm  manage- 
ment surveys.  <  >n  any  farm  where  the  yields  are  higher  than  the  average 
for  the  community,  the  labour  income  of  the  farmer  is  found  to  be  compa- 
rativi  ly  high.  It  can  hardly  be  otherwise  because  the  farmers  of  a  commu- 
nity usually  all  sell  on  the  same  market  and  for  approximately  the  same 
price.     Tic  tin  one  who  has  the  most  to  sell  is  likely  to  have  the  largest 

returns.     The  of  growing  large  crops  is  very  little  more  than  that 

ol  growing  an  average  or  a  lower  than  averag  Consequently  any 

increase  in  yields  ovei  the  average  is  almost  clear  gain. 

High  production  from  live  stock.  ■     Students  of  dairying  have  told  us 

that  cows  giving    less  than         ,  pounds  of  butterfal   were  merely  boarders 
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on  our  hands.  With  the  present  high  prices  of  feed  it  is  doubtful  whether- 
they  are  not  still  boarding  when  they  give  as  much  as  250  pounds  of  butter 
•fat.  The  cost  of  maintaining  a  cow  that  gives  250  pounds  of  butterfat  is 
almost  as  great  as  the  cost  of  maintaining  a  cow  that  gives  350  or  400  pounds 
of  butterfat.  Obviously  the  profit  from  higher  producing  cows  is  very  much 
greater.  There  is  no  way  in  which  a  farmer  can  lose  the  profit  from  his 
crops  so  quickly  as  by  feeding  them  to  low  producing  cows  or  other  live 
stock.  It  is  just  as  important  that  crops  be  fed  to  quick  growing  or  rapidly 
fattening  meat  animals,  as  it  is  that  they  be  fed  to  high  producing  ones. 
That  is  the  only  way  in  which  profit  can  be  made  on  the  manufacture  of 
feeds  into  meat  products.  Young  animals  well  fed  from  birth  and  rais- 
ed on  a  good  quality  of  farm  roughage  and  rapidly  fattened  on  reasonable 
amounts  of  grain  feed,  offer  an  almost  certain  source  of  profit  and  give  good 
returns  for  labour  employed  in  that  way. 

These  four  points  may  be  set  down  as  the  cardinal  ones  in  making  a 
farm  pay.  There  are  said  to  be  196  other  points  and  all  have  an  influence  on 
returns  from  farming.  More  of  them  undoubtedly  will  become  ac- 
cepted principles  of  farm  management,  but  none  will,  we  feel  sure  prove 
to  be  more  important  than  the  ones  just  discussed. 

772  -  The  Value  of  Records  to  the  Farmer.  —  ball,  j.  s.,  in  the  Yearbook  of  the  u.  s.  A. 

Department  of  Agriculture,   1917,  pp.  153-167.  Washington,  1918. 

The  author  proposes  to  show  the  practical  advantages  that  farmers 
would  derive  from  a  careful  examination  of  the  accounts  of  the  farm  and 
household,  by  contrasting  them  with  the  results  obtained  by  keeping  ac- 
counts in  a  way  that  is  still  often  taught. 

The  author  insists  that  it  is  of  vital  importance  for  the  fa  rmer  to  have 
a  clear  understanding  as  to  just  what  facts  about  the  farm  business  should 
be  shown  by  the  records.  In  default  of  this  understanding  little  benefit 
will  be  obtained  by  keeping  accounts. 

Usefulness  of  accounts.  —  To  be  of  practical  value,  they  should 
contain  all  the  daily  events  of  the  farm  which  are  worth  recording,  so 
that  when  required  they  can  be  found   easily. 

Simple  accounts.  —  Farm  accounts  may  be  roughly  divided  under 
two  heads:  —  a)  Records  of  happenings  ;  b)  Records  of  money  transactions. 
As  examples  under  the  first  head  the  author  gives  :  —  the  date  when 
a  cow  calves  or  when  a  sow  farrows,  when  animals  are  bred,  when  men  are 
hired  or  discharged,  when  the  pasture  season  begins  or  ends,  when  the  first 
and  last  frosts  occur,  when  the  incubators  are  set,  the  date  of  seed  time,  har- 
vest, etc.  Such  notes  as  these,  when  systematically  recorded  and  constantly 
referred  to,  are  of  much  value.  In  fact  they  help  the  farmer  to  a  better  ad- 
justment of  the  farm  work  in  its  cycle.  Records  of  money  transactions, 
though  admittedly  useful,  are  not  always  utilised  in  such  a  way  as  to  yield 
the  greatest  amount  of  information,  for  the  reason  that  they  are  ofte*n  not 
examined  analytically,  though  the  information  obtained  from  such  an 
examination  is  of  the  greatest  use  to  the  farmer. 

The  year's  record  of  the  cash  received  and  paid  out  can  be  assembled 
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under  practical  heads  that  will  show  exactly  what  branch  of  the  farm  is 
most  productive  and  what  each  branch  requires  to  keep  it  going.  Again 
the  relative  importance  (as  %)  of  each  branch  of  the  farm  business  can  be 
seen.  The  year's  cash  summary  is  easily  prepared  and  would  be  very  use- 
ful to  small  farmers  who  use  very  little  hired  labour  and  work  the  farm 
themselves  with  the  help  of  their  family.  For  this  type  of  farmer,  labour 
expenditure  is  at  a  minimum  and  the  value  of  the  cash  summary  will  be 
all  the  greater  from  the  elimination  of  this  item. 

Tlic  utility  of  any  particular  branch  of  the  farm  activities  cannot 
be  deduced  definitively  from  a  summary  examination  of  the  cash  trans- 
actions ;  in  using  such  records  as  an  aid  to  future  plans,  hasty  conclusions 
must  not  be  drawn,  and  any  opinion  must  be  formed  cautiously.  Compar- 
ison of  the  annual  figures  year  by  year  is  another  source  of  profit  from  the 
use  of  accounts,  since  by  such  comparison,  a  true  perspective  and  insight 
into  the  make-up  of  the  business  is  gained. 

The  cash  account  may  be  kept  in  any  convenient  form,  but  perhaps 
the  simplest  and  most  interesting  way,  which,  moroever,  gives  a  more  per- 
sonal touch,  is  to  keep  a  diary.  Any  information  wanted  at  the  end  of 
the  year  may  be  assembled  from  a  diary  account  book  in  a  few  hours  ; 
the  author  gives  examples  of  this. 

1  sks  of  AN  annual  invkntory.  —  The  diary  account  book  described 
above,  although  it  is  very  useful,  cannot  be  used  in  any  true  system  of 
accounting  with  an  inventory.  It  is  well  worth  the  trouble  for  the  far- 
mer who  keeps  a  diary  account  book  to  make  an  annual  inventory.  The 
uses  of  the  inventory  are  important  and  varied.  Taken  alone  it  shows 
a  farmer  exact1y  what  he  is  worth  and  will  be  a  guarantee  of  solvency  and 
an  aid  to  securing  credits  and  loans  from  the  bank.  The  inventories  for  two 
dates  a  year  apart  show  whether  progress  or  retrogression  has  occurred 
during  the  year  and  definitely  measure  the  degree  of  the  change.  Taken 
in  conjunction  with  a  cash  account  for  the  year,  the  inventory  shows  how 
much  has  been  made  by  farming  and  to  what  extent  the  personal  and 
household  expenses  have  offset  profits.  An  example  is  given  showing  how 
the  inventory  totals  and  cash  account  may  be  utilised  to  show  the  profit 
made  by  the  farm. 

Cost  records  and  their  practical  importance.  —  After  having 
briefly  consideivd  Hie  utility  of  the  simplest  ways  of  recording  the  various 
■  i  uts  of  a  farm,  the  author  deals  with  the  value  and  usefulness  of  cost 
I*  >  ords,  the  aim  of  which  is  to  show  the  costs  of  each  branch  of  the  farm  and 
the  income  each  has  produced  and,  eventually,  the  general  eosls,  although 
these  latter  can  hardly  be  separated  in  anything  but  a  more  or  less  arbi- 
trary  fashion.  However,  this  difficulty,  though  theoretically  insurmount- 
able, does  not  affect  the  '..'real  comparative  value  of  the  other  records  of  eo.st^ 
and  theii  relative  yields,  which  form,  on  Hie  contrary,  a  faithful  reconstruc- 
tion of  the  actual  facts.  The  analytical  record  of  labour  thus  shows  its 
distribution  throughoul  tin-  year  between  the  different  crops,  ami  gives 
precise  information  as  to  how  many  hours  of  man  or  animal  labour  were 
required  ioi  each  acre  ami  as  to  tin-  exact  period  of  the  year   when   these 
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hours  were  required.  This  simple  record  of  the  work  required  by  the 
different  crops  that  form  the  cultural  combination  makes  it  possible  to  de- 
duce conclusions  of  great  practical  importance  as  regards  any  changes 
that  might  be  introduced  into  the  combination  of  crops,  either  by  elimi- 
nating certain  crops,  by  introducing  others,  or  by  modifiying  the  areas  they 
cover.  The  cost  records  for  forage  furnish  data  of  great  practical  import- 
ance relating  to  all  the  kinds  of  live  stock  kept  on  the  farm.  In  this  way 
suitable  provision  can  be  made,  not  only  for  the  forage  required  for  the 
livestock  combination  of  the  farm,  but  also  for  the  forage  required  for 
an}7  livestock  combination  that  it  might  be  desirable  to  introduce  later, 
using  as  basis  a  comparative  study  of  the  forage  consumption  and  yield 
of  each  class  of  livestock. 

By  developing  these  cost  records  systematically,  cost  prices  can  be 
obtained  for  a  unit  area  which,  if  not  of  absolute  value  when  considered 
alone,  are  of  great  comparative  value,  especially  if  the  comparison  is 
established  from  a  series  of  years.  As  an  example,  the  author  gives  the 
appended  cost  record  for  potatoes. 

These  tables  of  unit  costs  per  acre  for  each  crop  are  of  double  value, 
due,  in  the  first  case,  to  the  fact  that  they  show  the  costs  spread  over  a 
series  of  years,  and  in  the  second  case,  because  they  show  up  the  more, 
by  a  systematic  control,  the  data  of  facts  (which  may  be  described  as  phy- 
sical) that  are  inherent  to  the  different  crops  and  which,  unlike  unit  prices 
of  means  of  production  and  yields,  vary  little  from  year  to  year;  again 
they  are,  perhaps,  of  greater  practical  importance  to  the  farmer  than 
the  idea  of  cost  thus  obtained.  The  classification  of  the  sections  dealing 
with  the  quantities  and  qualities  relating  to  the  labour  of  men  and  animals, 
seeds,  fertilisers,  yields  of  different  crops,  etc.,  is  of  prime  practical 
inrportance  because  it  forms  the  best  source  of  information  for  a  close 
analysis  of  the  organisation  of  the  farm,    (see  table  pag.  732). 

The  author  advises  that  the  unit  cash  records  should  be  examined 
very  carefully  before  drawing  conclusions  from  them  for  the  reorganisa- 
tion of  the  farm  so  as  to  yield  greater  profits.  The  interdependance  of 
the  different  factors  of  production  in  the  complex  oxganisation  of  the  farm 
should  never  be  lost  sight  of,  otherwise  it  might  happen  that  the  suppres- 
sion of  a  crop  or  of  a  branch  of  the  farm's  activity,  eliminated  because  its 
analytical  record  was  closed  with  a  loss,  might  lead,  under  a  final  analysis, 
to  a  greater  loss  than  that  which  the  projected  suppression  was  intended 
to  avoid.  For  this  reason,  changes  in  the  organisation  of  the  farm  should 
be  introduced  gradually,  while  carefully  watching  the  effects  they  produce 
in  relation  to  the  other  forms  of  activity  of  the  farm.  And  to  do  this, 
there  is  nothing  better  than  cost  records  which,  properly  used,  form  a 
solid  basis  and  excellent  guidance  for  the  solution  of  the  complex  problem 
of  the  organisation  and  re-organisation  of  the  farm. 

The  author  closes  his  paper  by  pointing  out  the  importance  of  keeping 
household  accounts,  especially  in  determining  how  much  the  farm  supplies  to 
his  house.  The  farmer  often  does  not  think  of  what  his  farm  provides  liiin, 
yet  he  may  have  been  living  much  better  than  the  average   city  man  of 
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like   education,  attainments  and  capital.     All  these   things  can   only  be 
sown  by  a  well-kept  set  of  records. 

D  tail  of  the  cost  of  growing  potatoes  on  a  western  New  York  farm  for  a 

scries  of  five  years. 


1910 

191 1 

I<)12 

1913 

1914 

5 

year 
average 

10    . 

17.2 

20.7 

tg  . 

16.7 

18.88 

Cost  of  manual  labour  for  growing 
Cost    if  fan  11  >e  i)         »  »        . 

Cost  of  manual  labour  in  Harvesting 
O'st  of  hi irse  »         »  » 

Total  labour  cost  in  growing  .   .    . 
Total  labeur  cost  in  harvesting.    . 


Total  costs  per  acre  . 


S     7-6i 

$      7.36 

1      7.82 

S     8.10 

i 

10.07 

8.50 

9-65 

8.41 

6.76 

5-46 

5-29 

436 

4.22 

4-93 

4-65 

4.92 

3-74 

3.20 

3-17 

18.28 

15.86 

17-47 

16.51 

12-54 

IO'.II 

10.21 

8.10 

8.101 

28.39 

26.07 

25.57 

23.93 

30.64 

7-33 
&.80 

4-85 

3-94 

16.13 

8.79 


24.92 


Materials  used : — 

Manure 

Seed  potatoes 

Fertilisers 

I.ime  for  spraying 

Arsenate  of  lead  for  spraying, 
Sulphate  of  copper 


Total  cost  0/  materials  . 


2.70 
3.20 
8.13 
■48 
1.70 
1.4b 


11.15 


9-13 
7.18 
13.10 
.41 
1.40 
2.97 


3419 


9.00 
17.78 

9.14 

•44 
1. 17 

2-53 


I.23 
8.1b 
10.32 
■54 
1-34 
3-45 


40.06         25.06 


8-59 

10-57, 
10.04 

•I5I 
1.26 

2.43! 


33.04 


6.14 

9-38 

10.15 

.40 

1.38 

2-57 


30.02 


Indirect  costs : — 

4-39 
2.96 

3-30 

7.10 
3-75 

5-2  3 

8.37 
3-57 

6.50 

5-43 

4.b7 

5-40 
5-70 

6.90 
4.22 
5.14 

Total  indirect  cost: 

10.65 

16.08 

18.53 

16.80 

19.23 

16.26 

Total  cost  per  avre  : 

56.79 

.  76.34 

84.16 

65.79 

72.91 

71.20 

Cost  per  bu 

Cyab  iur  to  <  grow  .  . 
[yabi  ■:■   to  •  harvest  • 

Materials 

Indirect  cost  .    .    . 


0.09 
0.05 
0.09 
0.05 


0.08 

0.08 

0.05 

0.04 

O.lO 

0.19 

0.0K 

O.09 

O.IO 

0.04! 

O.'o 
O.IO 


0.06 
0.04 

0.15 
0.09 


Total  cost  per  &i 


$     028    $     037    S     0.40    t      <> 


39    *      034 


0.08 
0.04 
0.15 
0.08 

$     0.35 


bushels 

Selling   price  per    bushel s 

■ I  11 

cos!  pel   bu  hel s 

Ferti  lb. 


per  lumr 

Man  labour $ 

Hoi  -■■  labour $ 


201 
0.40 
12.8 


0.153 

o.i77 


208 

o-55 
1  |., 
0.49 


208 

168 

217 

200.6 

0.49 

0.60 

0.28 

15-5 

16.1 

14.1 

14.6 

1.15 

0.51 

0.75 

0.63 

700 

7i3 

0.15" 

.,.1  (8 


0.171 
0.120 


0.144 


1/  in   h  >u 

.... 
To  harvi    1      .    . 


•  I  .    .    . 

II  1      ■ 



j 


Total 


19    1 
85.42 


S6.57 


89.77 


1 


78.03         7:.(l!l 


«..;  :ts 


1  >  01 
77.74 


!>:;>•; 


70.08 


M.40 

27-33 


90  42         96  71 


7639         88.76 
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773  -  Banana  Flour  and  its  Substitutes  (i).— I.  Eaton.  B.  J.,  in  The  Agricultural  Bulletin 
of  the  Federated  Malay  States,  Vol.  VI,  No-  10,  pp.  430-436.  Kuala  Lumpur,  July-Au- 
gust, 1918.  —  II.  Oddera,H.,  in  the  Bulletin  agricole  de  V Institut  scientifujue  de  Saigon. 
Year  1,  No.  4,  pp.  123-124.     Sai'gou,  April,  1919. 

I.  —  The  food  value  of  banana  flour  is  shown  in  the  following  table 
which  gives  the  results  of  analyses  made  by  the  author  in  England  in  iqo6. 
These  analyses  are  compared  with  those  made  for  wheat,  barley,  maize, 
and  millet. 


Constituents 

Banana  flour 

Wheat 

flour 

Barley 

flour 

Rice 

flour 

Maize 
flour 

Millet 

of  the  different  flours 

Sample 

No.  1 

Sample 

No.  2 

flour 

Water 

0/  - 

/o 

9.60 
O.3O 

3.OO 
O.79 

83.54 
O.94 

I.8I 

O.I3 

% 

12.06 
O.44 

4.80 
O.70 

77.87 
I.84 
2.29 
O.17 

% 

16.5 
1.2 

I2.0 

69.6' 

0.7 

% 

15.06 
I.71 

n-75 

O.II 

70.90 
0.47 

% 

14.41 
0.5I 

6.94 
O.08 

77.61 
o.45 

% 

12.5 
3-6 

y-5 
2.0 

70.7 

i-7 

% 
11.26 

Fat 

3-56 

Protein     (nitrogen    =     N 
Fibre 

11.29 
4-25 

Carbohyd  rates    (starch, 
etc.) 

Ash 

66.15 
1. 18 
2.31 

The  author  discusses  successively  the  preparation  of  banana  flour 
and  of  other  flours  made  from  tropical  starch  products  (sweet  potatoes,  yam- 
yams,  cassava,  etc.),  the  bread-nuking  from  sweet  potatoes,  the  preserv- 
ation of  sweet  potatoes,  vegetal  ion  of  fruit,  etc.  Notes  on  the  cultivation 
of  the  banana  are  also  given. 

II.  —  The  banana  question  is  examined  from  the  Indo-Chinese  point  of 
view.  In  Cqchin-China  ethe  varieties  of  bananas  givinga  good  quality  of 
flour  are  those  known  as  "  banane  pomme  "  ("apple  banana")  and  those 
called  by  the  Annamites  "su  "  and  "  sung  tran  ".  The  last-named  variety 
produces  fruit  which  is  emarkable  for  its  size,  but  it  rapidly  exhausts 
the  soil.  After  the  secrond  crop  the  product  decreases  and  eventually 
becomes  insignificant.  The  fruit  of  the  "  bananes.  pommes  "  and  "  su" 
are  only  medium  as  compared  with  those  of  the  "  sung  tran  "  variety, 
but  the  total  weight  of  the  first  two  crops  is  greater.  In  red  soils  these 
plants  give  very  fine  yields  for  several  years  without  any  kind  of  fer- 
tiliser. There  is  no  doubt  that  rational  cultivation  would  give  excel- 
lent crops. 

Directions  are  given  for  the  preparation  of  various  kinds  of  cakes, 
biscuits  and  tarts  with  banana  flour. 


(1)  For  the  food  value  of  the  banana  see  R.  Nov.,  191 8,  No.  n 98.  (Ed.) 
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774  -  Value  of  the  "N'gao"  leaves  and  "Yeglipe"  Fruits  from  French  West  Africa 
as  Depilators  and  their  Possible  Use  in  Tanning.  —  Hejm,  F.,  matrod,  i,.  and  battgjS 

< .  .  in  the  Bulletin  de  VOffice  colonial,  Year  XII,  No.  134,  pp   81-95.    Patis-Melun,  Fe- 
bruary,  T')H). 

The  technical  department  of  the  French  Colonial  Office  was  asked  by 
the  Government  of  French  West  Africa  to  report  on  the  possible  technolo- 

I  value  of  samples  of  two  products  used  in  the  colony  in  question  as 
depilators  for  preparing  skins  according  to  the  native    methods. 

The  leaf  belongs  to  a  species  of  the  Menispermaceae  known  in  the 
Ouolof  language  as  "n'gao".  The  fruit  belongs  to  the  Cucurbitaceae 
and  is  known  in  Dahomey,  in  the  Savalou  Circle,  as  "  yeglipe  ".  As  the 
botanical  specimens  which  were  sent  with  these  samples  were  lost  on  the 
way,  the  plants  could  not  be  identified  with  certainty.  Tests  were  carried 
out  which  led  to  the  following  conclusions :  — 

1 )  At  the  present  moment  a  number  of  very  sure  processes  are  avail- 
able for  tanning  which  give  rise  to  remarkably  few  failures.  Tanners  have 
a  reputation  for  caution  which  is  amply  justified  by  the  high  price  of  the  raw 
materials  they  use.  Consequently,  the  vegetable  depilators  proposed,  or, 
preferably,  the  extract  of  their  active  principles,  would  need  not  only 
to  be  harmless  as  regards  any  possible  damage  to  the  skins  which  they 
would  be  used  to  treat,  but  also  to  have  some  special  qualities,  such  as 
distinctly  lower  prices,  causing  a  smaller  loss  of  skins  than  by  treatment 
with  lime,  etc. 

2)  In  laboratory  tests,  the  dry  "  n'gao  "  leaves  were  quite  without 
any  depilatory  action  ;  they  require  testing  still  further  before  a  definite 
opinion  can    be  given. 

3)  The  'fresh  yeglipe  "  fruit  does,  on  the  contrary,  possess  a  de- 
pilatory notion.  A  fairly  considerable  amount  of  fruit  was  required  in 
order  to  strip  the  skins  of  hair.  But  this  is  a  preliminary  trial  and  it  would 
be  premature  to  calculate  costs  from  the  figures  available  before  they  have 
been    confirmed    by    large-scale    work. 

4)  Therefore  it  is  not  easy  .to  forecast  the  future  of  these  depilators 
on  the  French  market.  Willi  heavy  freightage  and  in  competition  with 
processes  that  have  proved  their  worth,  their  chances  of  success  are  proble- 
matical. However,  they  may  have  a  future  for  local  use  in  French  Wes1 
Africa,  where  it  is  quite  probable  that,  sooner  or  later,  tanneries  will  be  es- 
tablished lor  the  preparation  of  locally  produced  skins. 

775  -  Scientific  Methods  for  the  Production,  Grading  and  Preparation  of  Rubber.— 
v.v.  '..,  in  the  Bulletin  du  Caoutchouc,  1919,  No.  1.  of  the  Colonial  Institute  <i 
Marseilles,  pp.  si .  Paris-M  I 

Hopin  ientific  m<  introduced  in  all  departments 

ofindu  author  has  gone  into  th<  question  in  the  pre- 

senl  paper,  from  the  point  of  view  of  rubber. 

I  'i  late  years  man;  ientific  principles  have  been  applied  to  rubber, 
as  well  as  t<>  oilier  industries.  But  in  the  different  phases  -  production, 
grading,  pi  tion       of  the  rubber  industry,  there  are  mam   gaps  to 

which  no  technical  atfc  has  been  paid.     The  author  deals  with  all 
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the  operations  relating  to  the  production  of  rubber  from  the  very  beginning 
up  to  the  manufactured  article,  as  well  as  with  all  points  where  scientific 
control  would  be  of  value,  and  the  methods  available  to  science  for 
this  end. 

The  work  consists  of  3  chapters  :  —  i)  the  technical  management  of 
the  plantation  ;  2)  the  grading  of  the  rubber  ;  and  3)  the  technical  man- 
agement of  rubber  manufacture.  These  may  be  summarised  in  the  follow- 
ing way  : 

Chapter  I.  —  Technical  Management  of  the  Plantation. 

I.  —  Production  of  the  raw  material.  —  Composition  of  the  soil ; 
Fertilisers  ;  Selection  ;  Planting  ;  Mensuration  and  time  to  begin  tapping  ; 
Tapping  ;    Coagulation  ;    Preparation  ;   Mechanical  Working. 

II.  —  Test  methods  : 

1)  Control  of  the  yield  of  rubber.  —  Estimation  of  the  rubber  con- 
tent of  the  latex. 

2)  Control  of  the  quality  of  the  rubber.  —  i°.  Before  coagulation  — 
Degree  of  polymerisation  of  the  rubber  molecule  in  the  latex. 

20.  After  coagulation.  —  A.  Tests  of  crude  rubber:  a)  chemical; 
b)  physical. 

III.  —  The  plantation  laboratory. 

Chapter  II.  —  Grades  of   Rubber. 
1)  Empirical  methods  of  grading.  ■ —  A.  Chemical  analysis  of  a  sam- 
ple of  crude  rubber.  —  B:  Determination  of  the  viscosity  number.  -  -  C. 
Vulcanisation  and  mechanical  tests. 

Chapter  III.  -  -  The  Technical  Management  of  Manufacture. 
776  -  The  Oil  of  Oranges  Industry  in  Jamaica.  —  American  journal  of  Pharmacy,  xc, 

p.  187, 1 91 8,  summarised  by  Bridel,  M  ,  in  the  Journal  de  Pharmacie  cl  de  Chimie,  Year  in, 
Series  7,  Vol.  XIX,  No.  8,  pp.  257-258.     Paris,  1919. 

The  oil  of  oranges  industry  began  to  assume  importance  in  Jamaica 
from  1008  onwards,  after  the  industry  had  been  temporarily  ruined  by  the 
earthquake  in  Sicily,  previously  the  largest  producer  of  essence  of  citron 
and  orange. 

To  extract  the  oil  of  oranges  in  Jamaica,  a  shallow  copper  vessel  is  used 
which  is  tinned  on  the  inside  and  furnished  with  one-inch  copper  nails  fixed 
perpendicularly  to  the  surface  of  the  vessel ;  at  the  bottom  of  the  vessel 
is  a  hollow  in  which  the  oil  is  collected.  The  vessel  is  held  between  the  knees 
and  an  orange  is  rolled  on  the  points,  pressing  slightly  with  the  open  hand  ; 
the  points  rupture  the  oil  cells  and  the  oils  flows  down  into  the  hollow. 
The  oil  is  afterwards  filtered  through  a  cloth.  As  the  oil  obtained  in  this 
way  often  contains  a  little  orange  juice  and  mucilage,  it  is  allowed  to  stand, 
then  decanted  off  and  filtered.  Attempts  have  been  made  to  devise  a 
mechanical  process  of  extraction,  but  without  success.  The  method 
scribed  above  requires  much  care  and  practice,  as  the  oil  cells  only  should 
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be  broken  and  the  points  should  not  penetrate  into  the  orange.  A  good 
worker  can  obtain  i  250  gm.  of  oil  from  1  200  oranges.  The  oranges  should 
not  be  completely  ripe  or  the  oil  will  be  too  dark  coloured.  The  oranges 
should  be  gathered  and  treated  in  the  early  morning  as  the  yield  de- 
creases when  the  fruit  is  gathered  during  the  hot  part  of  the  day. 


777  -  Researches  on  the  Acidity  of  Milk  and  Whey  in  Holland.  —  van  dam,  \\\,  in  the 
Verslagen  van  Landbouwkundige  Onderzoekingen  der  Ryhslandbowproe/stations,  No.  XXII, 
pp.   1-24    +  18  Tables   +   1   Fig.     The  Hague,  1918. 

When  sterilised  milk  is  inoculated  with  a  pure  lactic  ferment  culture 
and  kept;  at  such  a  temperature  that  the  ferments  will  grow,  lactic  acid 
is  formed,  part  being  neutralised  by  the  compounds  in  the  milk.  If  the 
process  continues,  the  degree  of  acidity  gets  so  high  that  it  prevents  the 
growth  of  the  ferments  and  thus  puts  an  end  to  the  formation  of  lactic 
acid.  The  same  thing  happens  with  whey.  Investigators  have  found 
that  the  quantity  of  base  required  to  neutralise  the  acid  milk  is  always 
greater  than  that  required  to  neutralise  the  acid  whey  and  several  came  to 
the  conclusion  that  the  acidity  of  the  former  is  greater  than  that  of  the 
latter. 

But  the  estimation  of  a  liquid  like  milk  does  not  always  furnish  scru- 
pulously exact  data.  In  fact  the  degree  of  acidity  depends  on  the  hydro- 
gen-ion content.'  Thus,  the  addition  of  a  base  leads  to  the  neutralisation 
of  the  hydrogen-ions  by  the  hydroxyl-ions  and,  finally,  to  an  excess  of  hy- 
droxyl-ions which  acts  on  the  indicator  used  in  titrating  the  milk.  If 
fresh  milk  (i.  e.,  in  which  no  lactic  fermentation  has  begun)  is  compared 
from  this  point  of  view  with  water,  it  will  be  found  that  (although  these 
two  liquids  have  very  similar  hydrdxyl-ion  contents),  using  100  cc.  of  each 
of  these  liquids,  one  drop  of  N/10  base  suffices  to  change  the  colour  of  the 
indicator  in  the  case  of  water,  while  15  to  20  cc.  are  required  for  milk.  This 
is  because  milk  contains  casein,  phosphates  and  albuminoid  matter  that 
fix  the  hydroxyl-ions. 

It  is  evident,  therefore,  that  the  quantity  of  base  used  in  estimating 
milk  does  not  express  the  exact  value  of  its  acidity.  The  same  applies  to 
whey,  compared  with  milk.  In  fact,  the  whey  is  deprived  of  its  casein  and 
consequently  contains  a  smaller  quantity  of  matter  capable  of  fixing  hy- 
droxyl-ions.    In  estimating  the  acidity  of  milk  and  whey,  the  figures  obtained 

therefore  relative.  The  author  estimated  the  acidity  by  measuring 
the  hydr<  gee  ion  concentration,  which  expresses  the  true  degree  of  acidity, 
and  he  gives  the  figures  obtained  for  milk  and  whey,  and  compares  them 
with  those  obtained  in  the  ordinary  way.  While  the  differences  between 
the  values  thai  express  the  acidity  of  milk  and  whey  remain,  the  values 
obtained  by  measuring  the  hydrogen  ion  concentration  'expressing  the 
true  degree  of  acidity)  of  mijk  and  whey  show  much  smaller  differences 
between  themselves. 

\  milk  and  whey  reach  approximately  the  same  degree  of  acidity, 
it  may  be  suggested  thai  t  he  hydrogen-ions  put  a  stop  to  the  lactic  Eei  ment- 

The  author'.-  researches,  however,  tend  to  show 


ation   a1 
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that  the  concentration  of  the  nndissociated  molecules  of  lactic  acid  is  equally 
responsible  for  the  stoppage  of  the  lactic  fermentation ;  this,  then,  is  stop- 
ped either  by  the  concentration  of  these  undissociated  molecules,  or  by  the 
concentration  of  the  hydrogen-ions,  provided  that  one  or  other  of  these  two 
concentrations  has  first  reached  the  respective  degree  at  which  it  becomes 
fatal  to  the  lactic  fermentation,  which,  of  course,  depends  on  the  compo- 
sition of  the  medium. 

778  -  A  Study  of  the  Streptococci  concerned  in  Cheese  Ripening.  —  Evans,  a.  c,  in 

the  Journal  of  Agricultural  Research,  Vol.  XIII,  No.  4,  pp.  235-252  +  4  Tables  +  Biblio- 
graphy of  23   Publications.     Washington,  April  22,   191 8. 

Generally  streptococci  may  be  divided  into  three  groups :  1)  patho- 
genic streptococci,  which  differ  in  their  virulence,  and  elective  capacity 
for  certain  organs,  as  well  as  in  certain  bio-chemical  reactions  ;  2)  the 
ordinary  streptococci  of  the  udder,  the  intestines,  and  saliva,  which,  in 
so  far  as  is  known,  differ  from  the  first  group  principally  in  their  lack 
of  virulence ;  3)  Streptococcus  lacticus,  which  makes  milk  sour.  The 
author  studied  streptococci  from  another  point  of  view,  viz  ;  4)  as  pro- 
ducers of  substances  giving  special  flavours  and  as  agents  of  other  changes 
taking  place  in  foods  prepared  with  the  aid  of  fermentation,  and  particu- 
larly in  the  ripening  of  cheese. 

The  streptococci  belonging  to  these  four  groups  differ  so  little  from  each 
other  that  the  question  has  arisen  whether  they  are  not  really  varieties 
of  one  species.  As  a  rule,  however,  several  species  are  recognised.  The 
streptococcus  which  is  active  during  the  ripening  of  cheese  is  S.  lacticus. 
Nevertheless  several  workers  have  isolated  from  different  cheeses  many  va- 
rieties resembling  S.  lacticus  in  all  points  except  in  their  behaviour  in  lac- 
tic cultures.  To  distinguish  these  varieties  from  S.  lacticus  the  author  calls 
them  "  cheese  streptococci  ". 

Cheese  streptococci  are  usualhy  found  in  soft  or  hard  cheeses,  of  various 
types  and  classes  during  the  process  of  ripening,  as  well  as  in  other  foods 
prepared  by  fermentation  (in  the  mash  with  which  the  Japanese  sauce  known 
as  "  soya  "  is  prepared,  in  the  Chinese  soybean  cheese  known  as  "  tofu  "). 
A  study  of  the  streptococci  of  the  mouth,  faeces  and  udder  would  probably 
show  them  to  belong  to  the  same  type  as  the  cheese  streptococci. 

The  author  gives  a  cultural  and  bio-chemical  description  of  5.  lac- 
ticus and  two  other  species,  one  of  which  he  names  temporarily  Strepto- 
coccus X;  the  other  is  identical  with  FreudEnreich's  Streptococcus  b, 
called  S.  Kefir  by  Migula.  The  most  marked  biological  characteristic 
which  distinguishes  the  other  two  species  of  streptococci  described  from 
S.  lacticus  is  the  small  quantity  of  acetic  acid  produced  by  them  in 
lactic  cultures.  S.  Kefir  is  well  known  in  the  dairying  industry  for  its 
large  production  of  carbon  doixide  in  suitable  media. 

The  author  proved  experimentally  that  cheese  streptococci  modify 
appreciably  the  flavour  of  cheese  prepared  with  pasteurised  milk.  Strefi- 
toccus  X,  S.  Kefir,  and  another  hitherto  unclassified  strain  of  streptococci, 
improved  the  flavour  and  hastened  the  softening  of  Cheddar  cheese  made 
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with  pasteurised  milk.     Streptococcus  X  and  S.  Kefir  also   gave   a  pecu- 
liar special  flavour  to  soft  cream  cheese  prepared  with  pasteurised  milk. 

779  -  Bacterial  Flora  Of  Roquefort  Cheese.  —  Evans,  A.  C,  in  the  Journal  of  Agricultural 
Research,  Vol.  XIII,  No.  4,  pp.  225-233  +2  Tables  +  Bibliography  of  8  Publications, 
Washington,  April  22,  191 8. 

The  investigations  described  were  cariied  out  »n  the  Dairy  Division 
of  the  U.  S.  Bureau  of  Animal  Industry  with  a  view  to  determining  whether 
cheese  made  in  France  from  ewe's  milk  according  to  the  Roquefort  process 
differed  much  in  its  bacterial,  flora  from  cheese  made  in  the  United  States 
by  a  similar  method  but  from  cow's  milk. 

A  study  of  the  bacterial  flora  of  Roquefort  cheese  both  imported  and 
made  experimentally  showed  that  the  micro-organisms  essential  to  the 
preparation  and  ripening  of  Roquefort  cheese  are  Streptococcus  lacticus 
and  Penicillium  Roqueforti.  The  first  decomposes  the  lactose  during  the 
preparation  of  the  cheese,  thus  producing  the  lactic  acid  necessary  to  its 
formation.  These  micro-organisms  subsequently  disappear  after  two 
or  three  weeks,  being  killed  by  the  strong  sodium  chloride  concentration. 
The  rest  of  the  bacterial  flora  is  composed  of  cheese  streptococci  and  Bad. 
bulgaricum.  micro-organisms  present  in  all  varieties  of  ripening  cheese. 
These  bacteria  play  no  essential  part  in  the  ripening  of  Roquefort  cheese. 
The  slime  contains  characteristic  types  of  micrococci,  rods,  and  yeast 
cells.  The  diastases  of  the  slime  to  not  appear  to  be  essential  to  the  ri- 
pening of  cheese.  The  flora  of  the  curd  and  that  of  the  slime  of  the  cheese 
prepared  experimentally  were  indentical  with  the  flora  of  the  curd  and 
that  of  the  slime  of  the  cheese  prepared  in  France  respectively.  If  the 
manufacturer  of  Roquefort  cheese  inoculates  his  product  with  suitable 
quantities  of  S.  lacticus  and  P.  Roqueforti,  and  realises  the  necessary  con- 
ditions of  prepration  and  ripening,  he  need  pay  no  fuither  attention  to  the 
biological  agents  of  ripering. 

780  -  Influence  of  Humidity  upon  the  Strength  and  the  Elasticity  of  Wool  Fibre.  — 

Hardy,  J.  T.,  in  the  Journal  of  Agricultural  Research,  Vol.  XIV,  No.  8,  pp.  285-295  + 
4  Tab!  2   Pigs.         1   Plate    -j-   Bibliography  of  8   Publications.  Washington,  Au- 

gust 19,  1918. 

Though  it  lias  been  known  for  many  years  that  wool  absorbs  the  mois- 
ture of  the  air,  the  first  investigations  into  this  subject  were  made  in  E89  | 
by  Scni.oKsiNO,  who  studied  the  ratio  between  the  moisture  content  of 
clean  wool  and  the  atmospheric  moisture.  The  results  he  obtained  were 
fully  confirmed  by  Hartshorne  in  1905.  It  was  Hartshorne  who 
formulated  the  "  laws  of  regain  (by  the  absorption  of  moisture)  in  cotton 
and  worsted  ".  Taking  these  as  a  basis  he  drew  up  tables  snowing  the 
moisture  content  of  wool  for  a  large  series  of  variations  in  the  moisture 
conditions  and  temperature  of  the  air.  These  tables  show  the  great  sen- 
sitiveness with  which  wool  replies  to  changes  in  the  relative  moisture  of 
the  air,  and  by  their  means  it  is  easy  to  find  the  moisture  content  of  wool 
when  the  relative  moisture  of  the  air  is  known. 
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The  effect,  of  moisture  on  the  strength  and  elongation  of  wool  yarns 
and  fabrics  was  studied  by  Barker,  Barbrick  and  Pickles  who,  in  their 
study  on  worsted,  found  that  when  the  moisture  content  passed  from  abso- 
lute dryness  to  saturation  there  was  a  decrease  in  the  strength  but  an  in- 
crease in  the  elongation  percentage.  They  also  found  that  when  similar 
types  of  wool  were  tested  in  a  room  with  92  %  of  moisture,  then  in  another 
with  76  %  the  strength  was  increased  and  the  elongation  decreased.  They 
further  discovered  that  the  strength  and  elongation  coefficient  of  yarns 
and  fabrics  made  of  cotton  increased  with  the  moisture  of  the  surrounding 
atmosphere. 

Lewis  made  experiments  with  wool  yarns  and  worsted  similar  to 
those  of  Barker  and  his  collaborators  under  controlled  conditions  of  moisr 
ture  and  temperature,  using  five  different  percentages  of  moisture  (from 
45  to  85  %).  He  found  an  increase  of  16  %  in  the  tensile  strength  of 
cotton  and  a  decrease  of  18  %  in  the  tensile  strength  of  worsted  for  a 
40  %  rise  in  the  relative  moisture  of  the  air. 

Investigations  made  in  191 1  at  the  Wyoming  Agricultural  Station 
under  the  direction  of  Hill  showed  that  the  dry  fibre  of  wool  is  stronger 
than  the  wet  fibre,  and  that  at  a  moisture  content  of  aproximately  15  % 
wool  fibre  is  stronger  than  at  35  %. 

The  author  continued  these  investigations  working  under  temperature 
and  moisture  conditions  controlled  automatically  by  means  of  electric 
connections  between  a  thermograph  and  a  hydrograph  indicator  working 
a  series  of  lamps  and  two  water  atomisers  respectively.  He  worked  at 
a  temperature  of  70°  F.  and  40,  50,  60,  70,  and  80  %  of  relative  moisture. 
The  results  obtained  for  the  breaking  coefficient,  tensile  strength,  diameter 
and  elasticity  of  the  wool  fibres  at  different  degress  of  moisture  are  set  out 
in  a  table.     Briefly  summarised  they  are  as  follows  : — 

The  determination  of  the  breaking  coefficient  as  a  measure  of  the 
strength  of  wool  does  not  give  satisfactory  results  on  account  of  the  great 
variations  in  the  size  of  each  fibre.  It  has  not  been  possible  to  fix  a  correc- 
tion for  the  diameter  of  the  fibres  microscopically.  On  the  other  hand, 
a  micrometer  put  in  the  place  of  the  lower  jaw  of  the  testing  apparatus 
proved  an  excellent  means  of  making  this  correction  and  reducing  the 
breaking  strength  to  the  tensile  strength,  or  unit  stress.  A  comparison 
between  the  tensile  strength  at  five  degrees  of  relative  moisture  (40,  50 
60,  70  and  80  %)  showed  the  tensile  strength  of  the  raw  wool  of  four  dif- 
ferent breeds  of  sheep  to  decrease  with  the  rise  in  humidity. 

781  -  Experiments  on  the  Preservation  of  Potatoes  by  Drying  in  an  Oven  used  for 
Stoving  Silk  Cocoons.  —  Lissone,  S.,  in  UAgricultura  Ttaliana  Illustrate,,  Year  I.  No.  3, 
PP-  5758.     Milan,  March  25,  1919. 

Fenoglio  Bros.,  of  Cuneo  (Piedmont),  proprietors  of  an  oven  used 
for  stoving  cocoons,  which,  save  for  the  sh<  rt  silkworm  season,  remains  idle 
for  the  greater  part  of  the  year,  as  do  the  store-houses,  have  used  the  ov<  n 
for  drying  potatoes.  The  potatoes  were  peeled,  sliced,  placed  in  baskets 
plunged  into  water  containing  I  %  of  sulphuric  acid,  then  into  a  3  ",, 
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lution  of  common  salt,  and  finally  rinsed  in  pure  water.  They  were  allowed 
to  drain,  then  placed  in  fresh  baskets  ;  these  were  placed  in  the  cocoon 
oven,  heated  to  50-600  C,  where  they  were  left  (a  few  hours)  until  complete- 
ly dry. 

The  potatoes  treated  in  this  way  were  in  white  slices  with  a  good  appear- 
ance; 100  lb.  of  whole  potatoes  yielded  92  lb.  of  peeled,  sliced  potatoes  and 
34  lb.  of  dried  potatoes.  The  dried  potatoes  can  be  cooked  by  boiling 
for  an  hour,  when  they  retain  their  natural  flavour.  The  author  thinks 
that  a  lower  drying  temperature  — ■  50-500  C  —  should  be  used,  never  going 
above  6o°  C,  in  order  to  avoid  coagulating  the  albumen  and  to  have  a  more 
tender  product  that  cooks  more  quickly. 

782  -  Storage  of  Potatoes  in  Silos  in  Sweden.  —  See  No.  770  of  this  Review. 

783  -  Storage  of  Wheat:  the  Function  of  Respiration.  —  See  No.  707  of  thh  Review. 
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DISEASES   NOT   DUE   TO    PARASITES    OR    OF 
UNKNOWN  ORIGIN. 

784  -  Intumescences,  with  a  note  on  Mechanical  Injury  as  a  Cause  of  their  De- 
velopment. —  Wolf,  F.  A.,  in  the  Journal  of  Agricultural  Research,  Vol.  XIII,  No.  4, 
pp.  253-259  +  1  Fig-     +  2  Plates.     Washington,  April  22,  1918. 

During  the  first  half  of  June,  1917,  a  storm  of  such  velocity  that  it 
uprooted  trees  of  considerable  size  raged  round  Raleigh,  North  Carolina. 
A  few  days  later,  when  visiting  the  sandy  soils  to  the  east  of  the  town,  the 
author  noticed  that  the  leaf  surface  ot  cabbage  {Brassica  oleracea  f.  cabi- 
tata),  and  especially  the  lowest  leaves  and  the  tips  of  the  inner  leaves,  were 
covered  with  numerous  growths  distributed  irregularly.  In  shape  they 
varied  from*heniispherical  to  short  cylindrical,  and  in  colour  from  yello- 
wish to  greyish.  Sometimes  these  growths  were  merely  points,  at  others 
they  had  a  diameter  of  3  mm.  In  extreme  cases  the  growth  was  twice  as 
thick  as  the.  leaf  of  the  cabbage. 

These  growths  were  believed  to  result  from  lesions  produced  by  the 
sand  driven  by  the  wind.  L,ater  this  supposition  was  confirmed  by  the 
results  of  experiments,  made  both  in  the  open  ai  d  under  glass,  in  which 
sand  was  projected  violently  against  normal  cabbage  plants.  The  growths 
produced  were  identical  in  appearance  and  structure  with  these  found  na- 
turally. It  was  not  possible  to  produce  these  growths  on  the  ripe  parts 
of  the  plants,  but  only  on  the  actively  growing  tissues.  It  was -observed 
later  that  the  moisture  and  freshness  of  the  tissues  influenced  the  develop- 
ment of  the  growths. 

This  appears  to  be  the  first  time  that  lesions  of  mechanical  origin  have 
been  reported  as  causing  the  formation  of  growths  on  vegetable  organisms. 
The  immediate  cause  oi  the  injuries  is  believed  to  be  some  absorption 
phenomenon  and  is  due  to  an  increase  in  the  hydration  capacity  of  the 
cellular  colloids  resulting  from  acids  produced  b3^  oxidation. 

785  -An  Immune  Variety  of   Sugar  Cane.  —  townsend,   c.  o.,  in  Science,  n.  s., 

Vol.  XL,IX,  o.  1272.  pp.  470-472.  Lancaster,  Pa.,  May  16,  1919. 
Ir  August,  1918,  Prof.  F.  S.  Evri.E  was  commissioned  by  the  U.  S. 
Department  of  Agriculture  to  undertake,  in  collaboration  with  institutes 
at  Porto  Rico,  investigations. and  studies  on  the  mosaic  or  mottling  disease 
which  seriously  attacks  sugar  cane  in  the  island.  He  observed  that  among 
approximately  twenty  varieties  of  cane  grown  at  the  Federal  Station  of 
Mayaguez  there  was    one,   the  Japanese  variety    "  Kavangire  ",    which 
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showed  no  trace  of  mosaic,  whereas  all  the  others  were  more  or  less  se- 
riously attacked. 

To  carry  out  the  research  more  thoroughly  a  cultivation  test  was 
started  on  October  I,  1918,  on  the  Santa  Rita  estate  belonging  to  Russell 
and  Co.  Ninety  varieties  of  cane  were  so  arranged  that  every  three  rows 
there  was  one  row  occupied  by  diseased  plants  of  the  "  Rayada  "  (ribbon)  > 
variety.  In  this  waj  every  variety  was  uniformly  and  completely  exposed 
to  the  infection. 

Two  and  a  half  months  later,  Mr.  H.  Bourne,  the  cane  planting  expert, 
observed  that  all  the  varieties,  with  the  exception  of  Kavangire,  were 
attacked  by  mosaic  disease,  the  infection  varying  from  9  to  96  %.  The 
Kavangire  variety  remained  free  from  the  disease  up  till  March,  1919, 
and  from  all  the  signs  observed  appeared  immune  to  it. 

On  January  29,  1919,  Prof.  Karle  observed  that  approximately  half 
of  the  varieties  used  in  the  experiment  were  infected  in  the  proportion  of 
100  %  and  that  in  only  two  cases  was  the  infection  as  low  as  50  %. 
Other  varieties  also  were  seriously  infected.  Very  few  showed  slight  tra- 
ces of  infection,  thus  proving  that,  if  not  entirely  immune,  they  were  at 
least  lesistant.  Kavangire  was  the  only  variety  which  remained  com- 
pletely free  from  attack.  Observations  made  at  Mayaguez  as  well  as  in 
other  localities  showed  it  to  remain  immune  both  when  young  and  when 
fully  ripe. 

This  variety  grow<  very  high  and  has  very  thin  stems.  Porto  Rico 
growers,  however,  prefer  a  thick  cane  because  it  seems  to  give  a  better 
yield  and  demand  less  labour.  Nevertheless,  under  certain  conditions, 
the  yield  of  Kavangire  compares  favourab1}  with  that  of  other  varieties 
and,  in  some  cases,  even  exceeds  it  largely.  There  are  no  analyses  available 
of  this  variety  under  the  cultural  conditions  of  Porto  Rico,  but,  according 
to  examinations  made  in  other  districts,  its  sugar  content  varies  from  14.38 
to  16.85  %,  and  its  purety  coefficient  from  84.6  to  89.67  %. 

The  Kavangire  variety  was  imported  into  Porto  Rico  from  Argentina 

only  a  few  years  ago.     In  Argentina  it  is  cultivated  on  a  large  scale,  thus 

showing  that  its  sugai  yield  must  be  satisfactory.     As  it  takes   a   very  long 

e  to  ripen  it  is  not  to  be  recommended  for  general  cultivation  in  Ar- 

gentina. 

The  practicability  of  planting  Kavangire  generally  in  Porto  Rico  is 
now  being  studied.  At  the  -same  time  it  has  been  decided  to  make  new 
investigations  in1  )  the  immunity  of  this  sugar  cane  towards  mosaic  disease. 

^  DISEASES  DUE  TO  FUNGI,  BACTERIA  AND  OTHER 

LOWER  PLANTS. 

-  Recent  Biological  Researches  on  the  Rusts  affecting  Cereals.      Lophiore,  G 
(Communication). 

The  "rusts",  fungi  parasitic  on  many  cultivated  plants,  are  both 
widely  spread  and  dimcuH  to  control,  on  accounl  of  the  many  and  power- 
ful means  of  reproduction  the]  possess,     [n  fact,  we  have   neither  direct, 
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noi  indirect  —  preventive  or  curative  —  means  of  control  that  hold  out 
hopes  of  .success. 

If  we  consider  one  of  the  commonest  heteroic  rusts,  that  is,  one  of 
those  that  require  two  different  host-plants  to  complete  its  life  cycle,  such 
as  the  Puccinia  gram  in  is  of  wheat,  we  see  that  the  appearance  of  the  first 
uredo  pustules,  known  as  "  yellow  rust  ",  may  be  caused  by  infection 
either  with  aecidiospores  [Aecidium  Berber  id  is)  or  with  uredospores  [Uredo 
graminis)  and  that  some  8  to  10  days  suffice  for  incubation  (from  ger- 
mination up  to  the  formation  of  new  pustules). 

The  first  uredinia  may,  in  addition,  be  due  to  direct  infection  with 
sporidia  fr/mi  teleutospores  or  hibernating  spores  (P.  graminis),  without 
the  intervention  of  the  aecidial  stage,  which  precedes  them.  According 
to  recent  researches,  they  may  also  be  due  to  a  latent  germ  capable  of 
being  transmitted  from  one  growth  period  to  another  through  seeds  or 
stolons,  and  of  commencing  growth  with  that  of  the  host  plant.  But, 
unlike  the  other  two  methods  of  reproduction,  these  latter  require  a 
much  longer  incubation  period,  varying  from  2  to  10  months. 

It  may  be  noted  that  while  some  observations  appear  to  show  direct 
infection  by  means  of  teleutospores,  others,  equally  worthy  of  considera- 
tion, appear  to  show  the  existence  of  a  latent  germ,  living  in  symbiosis 
with  the  plasma  of  the  seeds  or  stolons,  and  on  which  Eriksson  has  founded 
his  theory  of  "  mycoplasmatic  symbiosis  ".  This  theory  consists  of  two 
parts,  one  relating  to  the  "  existence  ",  the  other  to  the  "  form  ",  of  the 
germ. 

Regarding  the  "'existence  "  of  the  germ,  Eriksson,  in  order  to  ex- 
plain the  origin  of  the  first  uredinia  or  summer  spores,  admits  that  there 
is  an  internal  infection  due  to  the  latent  germ  as  well  as  an  external  one 
due  to  uredo  or  aecidiospores.  Basing  his  conclusions  on  numerous  field 
and  greenhouse  experiments,  Eriksson  considers  that  the  germ  is  certainly 
present,  at  any  rate  until  experiments  have  definitely  proved  the  contrary. 
He  puts  forward,  with  respect  to  the  "  form  "  of  the  germ,  the  idea,  sug- 
gested to  him  by  anatomical  study,  that  the  fungus,  before  assuming  my- 
celial form,  can  exist  in  a  state  of  latent  symbiosis  with  the  protoplasm 
of  the  host-plant.  For  the  double  organism  resulting  from  this  associa- 
tion he  suggests  the  name  of  "  myboplasm  ". 

Without  giving  absolute  importance  to  the  theory,  but  presenting 
it  rather  as  a  hypothesis,  Eriksson  expressed  the  hope  that  the  progress 
of  microchemical  methods  might  in  time  separate  the  mycoplasm  into  its 
two  organisms  which  are  distinct  from  the  morphological  point  of 
view. 

But  this  hypothesis,  which  has  analogies  with  other,  relatively  little 
different,  examples  of  plant  symbiosis  (which  are  doubted  by  some  workers) , 
has  been  attacked  by  Marshall  Ward,  who  argued  from  experimental 
evidence  against  the  fundamental  points  of  the  theory. 

Without  belittling  the  extensive  infection  and  culture  experiments 
carried  out  by  MARSHALL  WARD,  as  well  as  the  histological  studies  he 
made  in  order  to  find  the  origin  of  the  secondary  pustules  and  to   clear  up 
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the  biology  of  the  rust  of  Bromus  spp.,  it  is  certain  that  the  results  he  ob- 
tained do  not  impair  the  mycoplasm  theory  in  an  absolute  sense. 

From  the  comparative  histological  study  of  healthy  leaves*  and  leaves 
infected  with  uredospores,  Marshall  Ward  deduced  arguments  according 
to  which  the  interpretation  given  by  Eriksson  to  his  microscopic  pre- 
parations was  mistaken,  while  the  mycoplasm  theory,  which  he  judged 
untenable,  as  well  as  the  '  internal  germ  "  theory  should  be  re- 
jected. 

It  should  be  noted,  however,  that  examination  of  organs,  not  in  the 
first,  but  in  the  second  stage  of  infection,  shows  that  the  infection  is  ob- 
viously of  secondary  origin,  therefore  decidedly  different  from  that  produced 
by  an  internal  germ.  It  is  thus  absurd  to  admit  the  existence  of  latent 
germs  in  the  case  of  artificial  infection  produced  by  uredo-  or  aecidiospores 
whose  pustules  appear  in  8  or  10  days,  while  it  is  equally  absurd  to  try 
to  explain  the  origin  of  primary  pustules  with  the  same  means  suggested 
for  secondary  pustules  and,  using  the  histological  examination  of  the  lat- 
ter as  a  basis,  to  condemn  a  theory  that  depends  solely  on  the  examination 
of  the  former. 

Marshall  Ward's  deductions  are  in  absolute  contrast  with  Eriksson's 
explicit  statement  that  the  mycelia,  of  necessity,  differ  according  to  their 
origin  and  that  the  difference  of  the  incubation  periods  that  follow  on 
infection  with  different  forms  of  spores  of  one  and  the  same  species  of  fun- 
gus tends  to  show  that  the  nature  of  the  mycelia  cannot  be  the  same  in 
the  different  stages,  which  shows  the  need  for  a  more  detailed  examina- 
tion  of   mycelia  of   different  origins. 

This  opinion  is  given  as  follows:  —  "The  incubation  period,  which 
varies  with  the  origin  of  the  infection,  suggests  that  the  essential  nature 
and  mode  of  development  of  the  mycelia  cannot  always  be  the  same  but 
that  they  depend  on  the  origin  of  the  infection,  to  which  little  attention 
has  so  far  been  paid  ".  This  statement  -hows  plrytopathologists  the 
true  path  to  follow. 

Thus,  in  the  hope  that  later  researches  will  throw  light  on  the  biology 
oi  the  rusts,  it  may  be  asked  what  rules  can  be  deduced  from  one  or  the 
other  mode  of  behaviour  of  such  parasites. 

In  agricultural  practice  it  is  not* indifferent  whether  healthy  seed  or 
ds  containing  the  latenl  germ  of  the  infection  are  put  in  the  ground. 
In  the  firsl  i  il  inf<  ction  shows  itself,  it  can  only  be  from  external  cau- 

ses, i.  e.  by  means  of  spores  from  the  same  or  another  species  of  plant-host. 
In  Hie  second  case,  e\eu  if  the  possibility  of  external  infection  is  not  to- 
tall)  excluded,  the  internal  infecti  m  is  one  to  the  latent  germs  that  the 
planl  i   mtains  in  its  seed  or  stolon. 

In  the  'atter  case,  the  selection  of  the  seeds  and  the  use  of  varieties 
oi  known  resistance  would  help  to  biui'l  the  damage  caused  by  rust.  In 
the  other  <  u  harm  could  be  cheel  ■  d  to  .1  c<  rtain  degree  by  destroying 

the  hosl  plant:   of  the  aecidium  in  th<   ctfse  of  het<  ists,  bul    nothing 

could  be  done  in  1  b    ■        of  autoic  rust  3. 

Resistance  to  rusts  is  also  a  question  of  adaptation.  Experience  has 
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so  far  shown  that  imported  wheats  are  more  subject  to  the  disease  than 
local  ones. 

Prof.  Giglioli,  grew  different  varieties  of  wheat  for  twenty  years 
in  the  experiment  field  of  Suessola,  near  Acerra,  in  Campania,  has  noted 
that  wheats  from  the  north  are  usually  more  subject  to  the  disease  than 
those  from  the  south.    Soft  wheats  are  also  more  subject  than  hard  wheats. 

Prof.  Jo  vino  states  that  hard  wheat  from  a  maritime  climate  does 
not  adequately  show  its  resistance  to  rust  when  grown  under  a  continental 
climate  ;  this  is  why  local  wheats  that  are  more  resistant  to  drought  often 
surpass  them.  This  is  what  occurs  with  the  variety  "  Vincetutti  "which 
in  the  Tavoliere  was  surpassed  by  local  varieties,  while  on  the  Ionic  coast 
it  gives  good  yields. 

Among  the  most  important  of  recent  works  on  rust,  that  of  Stak- 
man,  Piemeisel  and  Levine,  of  the  Agricultural  Experiment  Station  of 
Minnesota,  is  worthy  of  special  mention.  These  authors  state  that  their 
conclusions  do  not  uphold  those  of  previous  investigators,  according  to 
which  the  pathogenic  action  of  biological  forms  is  modified  by  the  action 
of  the  host-plants.  The  biological  forms  of  the  rusts  are  apparently  strictly 
analogous  to  "  pure  strains  ".  They  may  fluctuate,  but  always  tend  to 
return  to  the  normal  forms.  It  is  therefore  possible,  though  it  is  not  j^et 
proved,  that  certain  biological  forms  may  be  mixtures  from  which  pure 
strains,  such  as  P.  gramiuis  f.  sp.  Avenae,  can  be  isolated.  Biological 
forms  may  be  due  to  mutation  or  gradual  evolution  ;  but  these  workers 
could  not  find  any  mutation,  neither  could  they  produce  experimentally 
any  modification  in  their  evolution  The  part  played  by  hybridisation, 
therefore,  requires  investigating. 

From  the  practical  point  of  view,  the  constancy  of  biological  forms  is 
of  special  importance,  because,  by  crossing  rust-resistant  varieties,  very 
sure  results  may  be  obtained  if  the  rust  cannot  promptly  adapt  itself  to 
new  varieties. 

Different  host-plants  had  to  be  used  in  order  to  isolate  mixed  biolo- 
gical forms  before  beginning  experiments  with  transitory  host-plants 
—  called  "  bridge  species  "  —  which  are  capable,  when  attacked  by  one 
form  of  a  parasite,  of  making  it  apt  to  pass  to  other  hosts  on  which,  nor- 
mally, it  would  not  live. 

Experimental  attempts  were  made  to  increase  the  virulence  of  biolo- 
gical forms  against  resistant  host-plant^  by  means  of  successively  infecting 
them  with  P.  graminis  f.  sp.  Tritici,  P.  gramiuis  f.  sp.  Avenae,  P.  gramiuis 
f.  sp.  Phlei-pralensis  and  P.  graminis  f.  sp.  Agrostis.  The  results  showed 
that  the  rusts  do  not  become  gradually  adapted  to  hosts  that  are  resistant 
and  in  some  way  related.  In  addition,  they  showed  that  the  barberry, 
considered  as  a  necessary  host  and  as  capable,  of  reinforcing  the  parasitic 
power  of  the  other  stages,  neither  widens  the  sphere  of  the  biological 
forms,  nor  strengthens  the  rusts. 

Biological  specialisation  is  apparently  the  same  in  the  aecidial  stage 
as  in  the  uredospore  stage. 

Many  species  (Elymus,  Agropyron,  Bromus,  barley)  were  used  as  trans- 
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itory  host-plants  that  were  equally  subject  to  P.  graminis  f.  sp.  Secalis 
and  ]'.  graminis  f.  sp.  Tritici,  in  order  to  attempt  to  change  the  parasitism 
of  the  two  forms. 

P.  graminis  f.  sp.  Secalis,  which  does  not  attack  wheat,  but  attacks 
barley  at  once,  was  cultivated  on  the  former  and  other  (theoretically) 
int<  rmediary  hosts  for  three  successive  years,  during  which  over  2  000  plants 
were  inoculated.  The  rust,  however,  acquired  no  fresh  parasitical  power 
as  a  consequence  of  its  association  with  barley.  P.  graminis  f.  sp.  Tritici 
attacks  wheat  strongly,  rye  feebly  and  barley  easily.  The  parasitism  of 
P.  graminis  f.  sp.  Avenue  is  also  unchanged  by  intermediary  hosts. 

The  serious  damage  caused  to  cereals  by  rusts  explains  why  attempts 
are  being  made  to  obtain  resistant  varieties,  seeing  that  there  are  no 
preventive  or  curative  remedies. 

Among  indirect  remedies  mention  may  be  made  of  dressings  of  super- 
phosphates, which  assist  the  growth  of  the  reproductive  organs  (ears  and 
panicles)  while  attenuating  that  of  the  vegetative  organs  (especially  the 
leaves).     Nitrogenous  manures  produce  the  opposite  effect. 

Early  varieties  of  cereals  do  not  always  give  good  results,  compared 
with  late  varieties,  as,  for  example,  southern  wheats  compared'  with  nor- 
thern ones. 

The  rusts  have  other,  indirect  means  of  propagation  in  wild  grasses 
[Brachypodium  pinnatum,  Bromus  mollis,  Agrofiyron,  etc.)  which  act  as 
host-plants  for  certain  rusts.  From  the  prophylactic  point  of  view,  there- 
fore, they  should  be  carefully  destroyed,  so  as  to  avoid  the  hibernation 
of  the  mycelium  and  spores  01  their  passing  on  to  healthy  plants. 

787  -  Wheats  Resistant  to  Rust,  in  Sweden.  —  See  No.  723  of  this  Review. 

788  -  Patents  Concerning  the  Control  of  Diseases  and  Pests  of  Plants.       See  No.  709 
of  this  Review. 

789  Potato  Mildew  Favoured  by  the  Use  of  Ammonium  Nitrate  as  a  Fertiliser.— 
See  No.  696  of  this  Revii 

Cryptogamic  Parasites  of  the  Leguminosae  Crotalaria  usaramoensis,  in 
the  Dutch  Indies.  —  See  No.  729  of  this  Revi< 

,  .  1      Diseases  and  Pests  of  Sugar  Cane  at  Tucuman,  Argentina.  —  Siv  \       13  of  this 

Onion  Smut,  a  Disease  New  to  Britain.  —  Cotton,  a.  d.,  in                    /  of   the 
Board  •</    Igriculture,  Vol.  XXVI,  No.  2,  pp.  168-174  +  1   Plate.    Condon,   May,  1. 

At  the  beginning  ni  June,  1918,  the  English  Board  of  Agriculture  re- 
ceived from  a  private  kitch<  n  garden  new  Northampton  some  onion  plants 
which  were  immediately  seen  to  be  attacked  by  Urocysi  ■    Pr6st. 

This  Tilletiacea,  g<  nerally  considered  to  be  ol  American  origin,  has  caused 
considerable  damage  in  the  cultivation  of  kiliaceae  in  the  United  States 
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during  the  last  fifty  years.  In  Europe  the  fungus  has  been  observed  in 
isolated  cases  in  France,  Germany,  and  Denmark. 

From  10  to  15  %  of  the  onions  in  the  garden  near  Northampton  were 
attacked  by  the  smut.  The  disease  was  found  to  have  occurred  the 
previous  year,  1917,  in  a  plot  in  the  immediate  neighbourhood  of  that 
attacked  in  1918. 

Later  investigations  showed  that  a  fungus,  now  identified  by  the 
examination  of  material  preserved  in  alcohol  as  U.  Cepulae,  had  appeared 
as  early  as  191 2,  more  particularly  on  young  leeks  but  also  on  onions  near 
Edinburgh.  The  same  parasite  was  observed  in  1914  on  leeks  and,  to  a 
lesser  extent,  on  onions  in  many  kitchen  gardens  in  Northumberland,  and, 
in  1918,  was  present  in  various  other  gardens  in  localities  a  great  distance 
apart.  Up  to  the  present,  however,  no  report  had  been  made  of  the  disco- 
very near  Edinburgh  and  in  Northumberland.  The  fungus  is  not  believed 
to  have  been  observed  in  districts  of  Great  Britain  other  than  those  men- 
tioned. It  has  been  proved  in  America  that  onion  seed  is  sometimes  subject 
to  contamination  by  U.  Cepulae  spores.  It  therefore  seems  possible 
that  the  fungus  may  have  been  introduced  into  Great  Britain  by  means 
of  seed  of  foreign  origin.  The  examination  of  fifty-two  samples  of  onion 
seed  coming  from  America  did  not,  however,  reveal  the  presence  of  the 
Tilletiaceae  in  question. 

With  the  aid  of  numerous  American  publications  the  author  describes 
the  external  characters  of  the  disease,  the  characters  of  the  parasite,  and 
the  methods  of  control. 

793  -  Entyloma  Ranunculi  (Ustilaginaceae)  Injurious  to  Helleborus  niger, 
in  France.  —  Arnaud.  O.,  in  the  Bulletin  de  la  Socicte  de  Pathologic  veg&taU  de  France, 
Vol.  VI,  Pt!  1,  pp.  10-12.     Paris,  Jan. -Feb.,  1919. 

Specimens  of  Helleborus  niger  L.,  from  St. -Pierre  d'Alligny  (Savoy) 
and  the  garden  of  the  Plant  Pathology  Station  at  Paris,  were  observed,  in 
January,  1919,  to  be  suffering  from  a  serious  disease  which  the  author 
provisionally  ascribed  to  Entyloma  Ranunculi  (Bon.)  Schr.  (Ustila- 
ginaceae), a  parasite  that  had  not  been  recorded  previously  on  this  plant. 

E.  Ranunculi  attacks  the  petioles  near  their  base,  at  about  the  level 
of  the  soil ;  the  petioles  then  wither,  wrinkle  up  and  shrink,  then  rot  away 
or  dry  up,  according  to  whether  the  weather  is  dry  or  damp.  As  the  upper 
part  of  the  leaf  has  its  food  supply  cut  off,  it  gradually  dies. 

On  petioles  attacked  by  Entyloma  then  develops  Coniothyrium  Helle- 
bori  Cooke  and  Massee  which,  as  other  investigators  have  reported,  may 
attack  the  plant  alone,  when  it  chiefly  attacks  the  leaf-blade.  Other 
fungi  and  saprophytic  bacteria  then  complete  the  work. 

In  order  to  control  the  disease  caused  by  E.  Ranunculi,  seeing  that 
the  growth  of  the  fungus  at  the  base  of  the  petiole  shows  the  preponderat- 
ing part  played  by  moisture,  the  author  suggests  that  rain-water  should 
not  be  allowed  to  lie  stagnant  in  autumn  and  winter,  drainage  furrows 
being  made  between  the  plants,  while  dead  leaves,  etc.,  that  might  hold 
up  the  water,  should  be  removed.     It  should  be  remembered  that  Hellc- 
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horns  cannot  withstand  exposure  to  cold  winds.     The    author  intends  to 
test  the  results  of  spraying  with  copper  salts,  particularly  verdegr's. 

794  -  The  Chief  Fungous  Diseases  of  Fruit  Trees,  in  Denmark.  —  See  No.  739  of  this 
Review. 

795  -  An  Undescribed  Canker  of  Poplars  and  Willows  Caused  by  Cytospora 
chrysosperma,  in  the  United  States.  —  i,ong,  w.  h.,  in  the  journal  0/  Agricul- 
tural Research,  Vol.  XIII,  No.   6,   pp.   331-345   -f-   2  Plates.    'Washington,  May  6,  1918. 

In  the  semi-arid  districts  in  the  south-west  of  the  United  Sates  po- 
plars and  willows  are  seriously  attacked  by  Cytospora  chrysosperma 
(Pers.)  Fr.  The  disease  caused  by  this  Deuteromycetes  manifests  itself 
in  the  form  of  cankers  on  the  trunks  and  main  branches  of  the  trees  attack- 
ed. The  secondary  branches  and  twigs  are  also  attacked  but  are  usually 
killed  by  the  parasite  without  any  definite  formation  of  cankers. 

Pure  cultures  of  the  fungus  taken  from  diseased  areas  were  isolated, 
and  the  typical  lesions  of  the  disease  were  reproduced  by  inoculating  healthy 
poplars  with  pure  cultures  of  C.  chrysosperma.  This  fungus  was  again 
isolated  from  the  cankers  obtained. 

The  fungus  enters  the  host  through  wounds  and  dead  branches. 

C.  chrysosperma  is  a  serious  parasite  of  poplars  in  the  south-west  of 
the  United  States  under  the  following  conditions  : —  1)  on  trees  growing 
on  the  extreme  border  of  their  zone  of  distribution  which  are,  consequently, 
in  more  or  less  unfavourable  environment ;  2)  on  trees  growing  along  roads 
or  in  cemeteries,  where  they  are  weakened  by  neglect  and  lack  of  water  ; 
3)  on  trees  pruned  very  heavily  ;  4)  on  cuttings  in  nurseries. 

The  fungus  has  been  found  in  Arizona,  Colorado,  Kansas,  Montana, 
Nevada,  New  Mexico,  North  and  South  Dakota,  and  Texas.  It  is  also 
known  in  Mexico  and  in  Europe. 

The  hosts  are  : — Populus  acuminata,  P.  alba.  P.  angustifolia,,  P.  bal- 
sami  lo  a-suavcolens,  P.  delioides,  P.  italica,  P.  Macdougali,  P.  Sargentii, 
P.  It'  muloides,  P.  Wislizeni,  Populus,  sp.,  Salix  amygdaloides,  S.  babylo- 
nica,  and  S.    Wrightii. 

The  best  methods  of  controlling  the  disease  are:-  -  1)  the  choice  of 
the  most  resistant  species,  abundant  watering  of  the  trees,  and  protec- 
tion against  lesions  of  mechanical  origin  ;  2)  the  exercise  of  strict  vigilance 
in  the  nurseries  in  which  are  grown  poplars  destined  for  the  semi-arid 
districts  of  tin-  west  of  the  United  States  ;  3)  the  complete  destruction 
of  all  plants  growing  in  nurseries  which  show  the  slightest  sign  of 
infection. 
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rai.          7<>r>  -  Essential  Oil  of  the  Cotton  Plant  attractive  to  the  Boll-Weevil  (Anthono- 
mus  grand  is).       See  No.    1  this  Revi 
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797  -  Life-History  Observations  on  Four  Recently  Described  Parasites  of  Brucho- 
phagus  funebris,  in  the  United  States.  —  urbahns,  t.  d.,  in  the  Journal  of 
Agricultural  Research,  Vol.  XVI,  No.  6,  pp.  165-173  +  8  Figs.  +  2  Plates.  Washington, 
February  10,  1919- 

Information  is  given  on  the  biology  of  the  four  following  Chalcididae.. 
known  to  be  parasites  of  Bruchophagus  funebris  Haw.  This  insect  de- 
velops from  the  egg  to  the  adult  in  seed  of  Medicago-sativa,  Trifolium  pra- 
tense,  and  various  species  of  wild  Medic  ago  ; — - 

1)  Liodontomerus  perplexus  Gahan.,  reared  from  B.  funebris  infest- 
ing seeds  of  M.  sativa  and  M.  hispida  nigra  in  Arizona,  California,  South 
Dakota,  and  Iowa.  This  species  lives  parasitieally  on  the  larva  of  B. 
funebris  and,  in  exceptional  cases,  also  on  the  pupa.  It  appears  to  be  of 
considerable  economic  importance  by  reducing  the  damage  done  to  alfalfa 
seed  by  B.  funebris  in  all  the  seed-producing  districts  of  Western  Arizona. 

2)  L.  secundus  Gahan,  a  parasite  of  the  larva  of  B.  funebris  infesting 
seed  of  T.  pratense  in  Idaho,  Oregon,  and  South  Dakota. 

3)  Eutelus  bruchophagi  Gahan,  parasitic  on  B.  funebris  living  in 
M.  sativa  seed  in  Utah,  Idaho,  and  California. 

4)  T  rimer  omicr  us  maculatus  Gahan,  parasitic  on  larva  of  B.  funebris 
in  seed  of  M.  sativa  in  Arizona,  California,  New  Mexico,  Kansas,  South 
Dakota,  and  Utah.  This  species  is  apparently  well  established  in  the  Yuma 
Valley,  Arizona,  where  it  has  been  observed  to  destroy  approximately  7  % 
of  the  larvae  of  B.  funebris  infesting  alfalfa  seed.  It  also  appears  to  be  well 
established  in  Honey  Lake  Valley,  North-Eastern  California. 

798  -  Picromerus  bfdens,  a  Rhyncote  attacking  the  Larvae  of  Melasoma 
populi  and  M.  tremulae,  Chrysomelids  Injurious  to  Poplars,  in  France.— 

Vuiixet,  A.,  in  the  Bulletin  de  la  Societe  entomologique  de  France,  No.  6,  pp.- n 8-1 19. 

Paris,  1 91 9. 

At  the  beginning  of  October,  1918,  the  young  poplar  plantations  of 
the  St.  Cucufa  Wood  (Seine-et-Oise)  were  severely  attacked  by  Melasoma 
populi  Iy.  and  M.  tremulae  F.  A  few  adults  and  a  great  number  of  larvae 
were  gnawing  the  leaves. 

On  this  occasion  the  author  observed  two  Picromerus  bidens  D-,  each 
sucking  the  body  of  a  larva.  Taken  into  captivity  the  two  insects  conti- 
nued to  live  on  Melasoma  larvae,  always  giving  preference  to  the  living- 
ones  and  onlv  eatina;  dead  larvae  when  there  were  no  live  ones  at  hand. 


799  -  The  Industrial  Utilisation  of  Locusts  as  a  Means  of  Encouraging  their  Destruc- 
tion. —  See  No.  600  of  this  Review. 

Soo  -  The  Control  of  >  Insects  Injurious  to  Hyoscyamus  n/ger.—  See  No.  735  of 

this  Review 

801  -  Heterodera   radicicola,   a   Nematode   Parasitic  on  Gomphocarpus 

fruticosus  (Asclepidaceae)  in  France.  —  biers  p.,  in  the  Bulletin  de  la  Societe 

de  Pathologic  vegetale  dc  France,  Vol.  VI,  Pt.  1,  pp.  18-19.  Paris.  Jan. -Feb.,  1919- 
The  Criptogamic  Laboratory  of  Paris  has  received  pieces  of  the  roots 
of  a  climbing  asclepiad  growing  at  Nice,  known  as  Gomphocarpus  fruticosus 
R.  Br.     On  these  roots  were  tumours  varying  from  the  size  of  a  pea  to 
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that  of  a  nut.  Anatomical  examination  of  the  tumours  showed  that  they 
were  either  caused  by  Heterodera  nidicicola  Greef,  or  by  a  biological  form  of 
the  same  parasite,  so  far  not    recorded    from  the    plant  in  question. 

802  -  Monohammus  sp.,  A  Vine-Destroying  Longicorn  Beetle,  in  New  South 
Wales,  Australia.  —  Frogatt  .  \V.  W.,  in  the  Agricultural  Gazette  of  Neii'  South  Woks, 
Vol.  XXX,  Pt.  2,  pp.  129-131   +  1   Plate.     Sydne3^,  February  3,  1919. 

At  the  beginning  of  November,  1918,  the  author  visited  the  Hunter 
River  district  where  a  boring  insect  had  been  reported  as  doing  serious 
damage  in  the  vineyards.  The  author  found  no  adults  of  the  parasite, 
but  during  the  first  week  of  December  the  perfect  insects  emerged  from 
two  pupae  collected  in  th?  vineyards  and  made  it  possible  to  identify  the 
insect  as  Monohammus  sp. 

This  coleopteron,  the  life  cycle  of  which  probably  lasts  a  year'  appears 
to  lay  its  eggs  on  the  outer  surface  of  the  bark  of  the  main  stem  4  or  5  in- 
ches above  the  ground.  The  larvae  sometimes  live  under  the  bark,  on 
one  side  of  the  stem,  but  more  usually  they  bore  a  gallery  which  penetrates 
to  the  centre  of  the  stem  itself.  The  larvae  pupate  in  any  part  of  the  stem, 
just  below  the  bark,  at  the  end  of  a  gallery.  In  some  cases  from  5  to 
10  %  of  the  vines  are  injured.  V  workman  with  good  sight  could,  with 
a  little  practice,  destroy  a  large  number  of  the  larvae  by  remowing  them 
from  the  plant  or  killing  them  in  their  galleries. 

It  seems  probable  that  the  insect  developed  in  the  neighbourhood 
of  the  infested  zone  at  the  expense  of  some  other  soft-wooded  tree,  such 
as  the  fig  tree,  and  that,  its  original  host  having  disappeared,  it  passed 
on  to  the  vine.  If  this  were  really  so,  its  attack  on  the  vine,  a  plant  which 
does  not  appear  well  chosen  to  shelter  the  larvae  of  so  large  a  coleopteron, 
may  be  considered  as  exceptional  and  of  short  duration. 

The  coleopteron  in  question,  which  has  been  briefly  described,  is  very 
similar,  in  the  different  stages  of  its  development,  to  M.  fistitlator,  which 
the  author  recently  described  as  injurious  to  cultivated  Passiflora  (1), 
and  can  be  nothing  but  a  simple  variety  of  this  species. 

(1)  See  R.  May,  i<)i<),  Xo.  074.  {Ed.), 
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FIRST    PART. 

ORIGINAL    ARTICLES 


Agricultural  Tractors  and  War  Tractors : 

The  Problem  of  Adhesion. 

By  C.  Julien 

Staff  Captain,  President  of  the  "  Chambre  Syndicate  de  la    Motoculture  de  France  ", 
Member  of  the  "  Comitc  Superieur  de  VOutillage  Asricole  ". 


After  following  for  a  certain  number  of  years  the  evolution  of  the  manu- 
facture of  apparatus  used  for  mechanical  cultivation  in  the  various  countries 
in  the  world,  it  becomes  evident  that  the  chief  difficulty  in  the  way  of  real- 
isation (at  least  from  the  practical  agricultural  point  of  view)  lies  not  only 
in  the  quest  for  better  engines,  or  even  for  the  most  economical  fuel,  but  above 
all  in  the  conception  of  an  ideal  apparatus  having  a  motive  force,  of  what- 
ever source  and  power,  which  can  give  the  maximum  amount  of  useful  work 
(i.  e.,  in  area  worked  or  in  volume  of  land  ploughed).  To  be  precise,  it  may 
be  stated  that  the  possibilities  of  the  output  of  motor  cultivating  machine- 
are  of  less  importance  than  the  means  available  in  each  type  of  machine 
for  reducing  as  far  as  possible  the  losses  in  moving,  i.e.,  losses  of  motive  power 
caused,  not  by  resistance  to  work,  but  by  difficulty  in  moving  along. 

In  all  cultivating  implements  driven  by  mechanical  means,  the  gross 
power  produced  at  the  driwing  shaft  is  lost  in  the  following  three  direc- 
tions :  —  (1)  The  amount  absorbed  by  the  mechanism,  gears,  etc.,  up  to 
the  coupling  hook  ;  (2)  the  amount  absorbed  by  the  work  proper,  that  is, 
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the  resistance  ottered  by  the  soil  to  the  action  of  the  working  implements 
or  to  their  progress  ;  (3)  the  amount  represented  by  the  inertia  which  the 
machine,  including  sometimes  the  working  implement,  exerts  against 
being  moved  on  the  land  it  is  working. 

Losses  of  power  in  the  machine  itself  may  be  reduced  to  a  minimum  by  a 
rational  study  of  the  conditions  under  which  the  various  parts  work,  by 
thorough  lubrication  and  by  complete  protection  against  undue  wear  or 
against  abnormal  friction  ;  we  shall  not  enlarge  on  this  point  here  except  to 
remark  on  the  interest  in  these  respects  of  recent  industrial  productions 
1  if  French  make  and  also  of  certain  foreign  designs  made  with  the  same  ends 
in  view. 

As  regards  the  amount  of  motive  power  absorbed  by  the  resistance  of 
the  ground  to  the  working  implements,  which,  properly  speaking,  consti- 
tutes the  useful  output  of  the  machines,  this  naturally  varies  greatly  accor- 
ding to  the  kind  of  soil,  the  nature  of  the  work  and  the  implements  used,  and 
in  practice  is  generally  dependent  on  the  amount  of  motive  power  which 
the  machine  possesses  after  deducting  the  power  absorbed  in  its  own  me- 
chanism and  in  moving  itself  forward.  Hence  it  is  of  the  utmost  neces- 
sity closely  to  examine  the  latter  quantity  and  to  seek  out  the  various  factors 
which  can  make  it  vary. 

Driving  wheels.  —  On  regarding  one  by  one,  in  technical  reviews,  or 
in  catalogues  or--  best  of  all  —  at  international  trials  and  demonstrations, 
the  various  types  of  tractors  employed  in  agriculture,  the  observer  is  struck 
by  the  strange  diversity  of  their  driving  wheels  as  regards  number,  dimen- 
sions, width  of  tj^re  and  the  infinite  variety  of  projections,  fixed  or 
mobile,  with  which  the  rims  are  furnished. 

All  begin,  of  course,  with  a  practically  smooth  rim,  as  these 
machines  must,  to  reach  their  place  of  work,  pass  through  a  farmyard  high- 
way, or  road — i.  e.  a  hard  surface  which,  in  the  case  of  a  public  road,  the 
authorities  insist  must  not  be  unduly  damaged.  But  once  the  machine 
reaches  the  field  these  smooth  or  almost  smooth  rims  are  not  sufficient 
to  grip  the  cultivated  land  and  so  overcome  under  the  best  conditions  the 
resistance  which  the  ground  offers  to  the  action  of  the  working  implements. 
Then  it  is  that  the  variety  appears  in  the  means  used  or  recommended  by 
the  makers  so  that  the  farmer  may  obtain  from  the  machine  the  profit  he 
expects. 

It  will  suffice  for  us  to  enumerate  some  of  these  means,  certain  of  which 
arc  covered  by  patents,  to  deduce  therefrom  an  undisputable  fact,  viz. 
that  mosl  tractors,  when  moving,  absolutely  depend  within  wide  limits  of 
the  surface  condition  of  the  soil  on  which  they  have  to  work,  and  not  only 
on  the  slope  of  the  land  but  also  on  the  physical  consistency  of  the  arable 
surfi 

[f  we  were  to  make  here  a  detailed  technical  and  critical  study  of  the 
many  solutions  and  various  means  of  adhesion  put  forward  by  the  makers. 
we  should  have  to  examine  the  commonesl  devices  from  the  three  points 
of  view  of  the  form  of  the  gripping  members,  their  position  and  their  num- 
ber, showing  the  results  obtained  with  each  kind  of  wheel  and  considering 
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the  weight  borne  by  the  wheel.  We  shall  here  simply  indicate  the  main 
points  about  the  chief  kinds  of  commercial  devices  which  are  universally 
known. 

Starting  from  the  principle  that  on  a  uniform  surface  like  a  rail  track 
a  haulage  machine  —  e.  g. ,  a  locomotive  —  pulls  all  the  more  the  heavier 
it  is,  other  means  of  adhesion  have  been  sought,  for  road  or  field,  than  those 
provided  by  the  weight  of  a  heavy  moving  body  at  the  point  of  contact  of  its 
wheels  with  the  ground.  It  is  also  certain  that  when  the  ground  is  in  a 
state  of  dryness  and  compactness  such  as  permits  of  its  supporting  this 
weight,  like  a  highway  or  road,  there  is  no  need  to  seek  a  better  solution  : 
it  is  only  necessary  to  get,  on  the  few  square  centimetres  or  decimetres  of 
soil  surface  which  is  in  contact  with  the  driving  wheels,  such  pressure,  that, 
without  the  wheel  slipping,  the  motive  force  applied  at  the  tangential  point 
will  suffice  to  overcome  the  resistance  met  by  the  advancing  inplement 
which  is  being  hauled.  This  is  the  primitive  solution  which  has  been  for 
many  years  the  basis  of  nearly  all  the  American  devices,  and  which  certain 
colonists  of  warm  countries,  indifferent  farmers,    seek  for  or  recommend. 

As  it  is  only  necessary  that  a  slight  rain  should  fall  for  these  machines 
with  smooth-faced  wheels  to  slip  and  skid,  whatever  be  their  weight  (by 
this  word  we  mean  simply  the  relation  between  the  actual  weight  and  the 
contact  surface  cf  the  wheels,  i.  e.,  the  specific  pressure  exerted  by  the  rim) ; 
and  as  it  would  be  unreasonable  to  wait  for  the  ground  to  become  hard  and 
compact  for  ploughing,  hence  the  need  becomes  evident  for  supplying  the 
wheels  with  suitable  means  to  prevent  their  slipping  after  the  slightest  rain- 
fall. 

Gripping  devices.  —  The  commonest  solutions  consist  in  placing  on 
the  rims  of  the  driving  wheels  variously  shaped  small  bars  or  angle  irons 
with  symmetric  or  unequal  blades,  these  being  placed  sometimes  parallel 
to  the  axle,  sometimes  obliquely,  and  projecting  in  some  cases  beyond  the 
edge  of  the  rim.  A  glance  at  one  of  these  wheels  at  work  (see  Fig.  1  to  12)  shows 
that  the  bite  taken  in  the  soil  by  the  projecting  piece  has  the  effect,  according 
to  the  height  of  the  projection  and  the  weight  borne  by  the  wheel,  of  giving 
the  tractor  a  grip  on  the  path  it  is  following,  and  hence  increasing  relatively 
the  pull  at  the  drawbar.  For  the  wheel  to  slip,  it  is  necessary  that  the  projec- 
tion in  action  should  in  its  rotation  carry  away  a  layer  of  earth  of  a  depth 
limited  by  the  height  of  the  grip  itself  ;  this  depth  may  suffice  in  certain  "cases, 
to  act  as  a  support  to  allow  the  vehicle  to  advance  ;  but,  according  to 
the  resistance  at  the  draw  bar,  the  wheel  in  motion  may  very  soon  be 
unable  to  move  on  in  relation  to  the  soil.  At  this  point  slipping  is  taking 
place  underneath,  not  between  the  metal  face  of  the  wheel  and  the  upper 
layer  of  soil  but  between  the  thin  layer  of  soil  carried  away  by  the  grip  and 
the  earth  below  it.  This  rubbing  of  earth  against  earth  evidently  gives  an 
excellent  coefficient  of  work  done,  and  for  this  reason,  in  practice  the 
adoption  of  such  a  simple  means  as  an  angle  iron  (or  strake)  ha<  been 
able  to  give  relatively  good  results  as  regards  grip. 

On  close  examination,  however,  it  is  dear  that  a  wheel,  once  provided 
with  these  grips,  hasobviously  only  limited  possibilities  of  gripping  the 
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soil.  Every  time,  in  fact,  that  the  resistance  at  the  drawbar,  whatever 
the  conditions  of  work  may  be,  is  greater  than  these*  possibilities  —  which 
are  determined  by  the  machine  being  constructed  independently  of  the 
soil  factor  —  the  wheel  will  inevitably  slip  and  so  will  be  unable  to  utilise 
the  available  power  of  the  engine  ;  the  driver  will  then  have  to  lessen  the 
resistance  to  moving  forward  by  raising  the  implements,  for  example, 
thereby  disturbing  the  uniformity  of  the  work. 

If  the  strakes  do  not  extend  beyond  the  edge  of  the  rim  of  the 
wheel,  the  earth  collected  will  heap  up  at  the  foot  of  each  angle  so 
that  the  whole  wheel  is  increased  in  diameter  or  else  is  of  irregular  outline, 
which  shows  the  necessity  for  arranging  the  working  blade  of  the  iron 
so  that  it  can  clean  itself  automatically.  This  has  led  to  the  grips  beiim 
placed  more  or  less  obliquely  to  the  axis  of  motion,  or  to  their  being  cut  in 
pieces  and  placed  alternately  to  or  opposite  one  another.  We  should  see,  if 
we  could  examine  each  machine  in  detail,  that  the  necessity  to  clean  the 
grips  has  led  several  European  manufacturers  to  adopt  intelligent  devices 
for  automatically  clearing  the  wheel  of  the  adhering  soil  it  may  carry  away 
with  it,  but  already  it  may  be  stated  that  every  form  of  bar  or  angle  iron 
acting  on  the  outer  face  of  the  rim,  whatever  be  its  length,  height  or  angle, 
has  in  advance  absolutely  limited  possibilities  of  adhesion,  so  that  it  is  not 
suprising  if  tractors  fitted  with  these  are,  in  ordinary  conditions  of  agri- 
cultural operations,  unable  at  times  to  do  the  haulage  work  expected  of 
them  by  the  farmer,  or  even  to  make  headwav  alone. 


* 

*   * 

Before  proceeding  further  with  the  examination  of  the  different  kinds  ol 
protuberances  used  to  replace  or  supplement  the  angle  irons,  it  should  be 
remarked  that  the  fixing  of  such  pieces  or  any  appliances  to  supplement 
these,  on  to  the  wheel  rim,  presents  not  exactly  difficulties,  but  such 
inconvenience  to  the  farmer  as  may  often  debar  the  use  of  the  machines. 
Whether  these  appliances  are  fixed  on  by  bolts,  screw-rings  or  clasps, 
several  hours'  work  is  needed  every  time  the  tractor  is  to  pass  from  field 
to  read  or  vice  versa,  and  the  time  so  spent  is  never  made  up  for.  For 
this  reason  many  makers  have  tried  to  evolve  grips  (angle  irons,  plates 
or  other  devices)  which  can  disappear  into  the  interior  of  the  rim  when 
road  work  is  to  be  done,  and  in  this  respect  they7  have  succeeded  in  controll- 
ing the  movable  projections  by  eccentrics  running  solid  from  the  centre 
*  t  the-  wheel  (Landrin  method,  Fig.  14),  or  they  have  sought  to  supply  the 
wheel  at  the  required  time  with  an  additional  rim  of  two  or  more  segments 
which  boar  the  angle  pieces  or  projecting  parts  fixed  in  themselves  (Four- 
trier,  Montet,  etc.,  methods). 

These  are  chance  solutions  of  the  problem,  sometimes  quite  good,  but 
they  detract  in  no  way  from  whatwehave  already  said  regarding  the  gripp- 
ing abilities  of  any  tractor  wheel  having  its  outer  face  armed  with  angle 
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irons  or  similar  devices,  plates,  etc.  We  may  remark,  moreover,  that  a 
maker  can  always  give  the  gripping  part  of  the  plate  or  angle  piece 
such  a  depth  that  it  can  absorb  all  the  power  of  the  engine.  In  that 
case  he  will  run  other  risks,  the  chief  of  which  is  the  following  :  — 
on  a  loose  soil  free  from  stones  the  blade  sinks  without  difficulty  and  takes 
the  most  powerful  grip,  but  on  a  firm,  hard  or  stony  soil  too  long  a  blade 
never  sinks  all  its  depth  and  so  acts  like  a  lever  to  displace  the  wheel. 
There  is  no  need  to  emphasise  this  drawback,  which  is  met  with  on  all  sys- 
tems of  wheels  having  powerful  projecting  pieces,  in  particular  one  of 
the  most  interesting,  the  Stock  wheel  (Fig.  8).  We  shall  have  occasion  to 
refer  again  to  the  latter  device,  which  is  one  of  the  most  typical  as  regards 
the  quest  for  the  maximum  grip. 


* 


Theory  and  practice,  therefore,  agree  perfectly  in  showing  that  the  use 
of  angle  pieces  and  all  similar  means,  placed  on  the  rims  of  the  wheels, 
restricts  thereby,  to  a  greater  or  less  but  always  considerable  extent,  the 
possibilities  of  the  utilisation  of  the  engine  power  available  for  useful  work. 
Whatever  has  been  done  in  addition  to  facilitate  the  cleaning  of  these  pieces 
can  detract  from  this  statement  only  slightly.  This  latter  point,  however, 
is  not  without  value,  for  if  a  mass  of  earth  or  grit  can  gather  or  stick  at 
the  base  of  the  gripping  blade  of  the  attachment,  the  blade  is  thereby 
directly  prevented  from  penetrating  completely  into  the  soil. 

This  shows  that  the  types  of  wheels  that  should  give  the  best  results 
from  the  haulage  point  of  view  are  those  which  have  external  projections  of 
the  largest  size  and  have  the  most  effective  means  for  continuous  cleaning. 
Thus,  after  reviewing  the  infinite  variety  of  angle  irons  and  blades,  we  are 
led  to  the  conclusion  that  the  most  efficient  wheels  are,  on  the  one  hand, 
those  of  the  Stock  type,  with  narrow  rims  and  wide  plates  projecting 
beyond  both  edges  of  the  rims,  and,  on  the  other  hand,  those  of  the  Tandrin 
type,  with  wide  controlled  plates,  sliding  in  a  slit  in  the  rim  which  auto- 
matically cleans  them. 

The  vStock  wheel  has,  apart  from  all  other  considerations,  the  following 
characteristics  :  —  the  rim,  smooth  and  narrow,  is  overlapped  on  either 
sde  by  plates  situated  in  a  plane  parallel  to  the  axle,  though  this  plane  does 
not  necessarily  pass  through  the  axle.  These  plates,  in  machines  of  the 
kind  which  have  been  brought  out,  have  a  depth  of  over  12  centimetres  and 
a  width  in  the  parts  projecting  beyond  the  edges  of  the  rim  on  either  side 
altogether  about  equal  to  the  width  of  the  rim  itself.  It  will  be  seen  that 
when  such  a  device,  with  a  surface  therefore  of  several  square  centimetres, 
is  working  en  a  suitable  soil,  the  tractor  obtains  a  good  hold  on  this  soil  and 
can  show  at  the  drawbar  all  the  power  available  from  the  engine  ;  Stock 
wheels,  on  equal  work,  do  not  slip  when  the  wheels  of  other  tractors  of  the 
same  power  become  incapable  of  hauling  their  load.   These  are  unquestion- 
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able  advantages,  the  results  cf  a  judicious  study  of  the  problem,  but  they 
have  ether  drawbacks ,.  in  particular  those  indicated  above,  viz.  — -  too  great 
depth  of  plates,  slowness  in  fixing  and  unfixing,  unsuitability  for  work  on 
stony  or  too  dry  soils,  etc. 

The  necessity  for  being  able  to  pass  quickly  from  field  on  to  road,  and 
vice  versa,  led  to  the  Lefebvre  (Fig.  15  and  16)  orLandrin  (Fig.  14)  systems. 
In  the  former  the  driving  wheels  have  smooth  rims  but  are  supplemented  at 
the  proper  time  by  a  powerful  gripping  member  which  puts  into  action  simul- 
taneously a  certain  number  of  plates  mounted  on  an  endless  chain,  which 
supports  the  tractor  as  would  a  wheel  of  very  great  diameter  furnished  with 
similar  plates.  In  the  latter  of  the  above  twro  systems,  the  driving  wheels 
also  have  smooth  rims,  and  these  wide  rims  contain  slits  through  which 
there  are  pushed  at  the  right  moment  plates  worked  by  connecting  rods  off  an 
eccentric  ;  but  these  plates,  which  are  very  well  cleaned  in  their  movement 
in  and  out,  have  the  disadvantage  compared  with  the  Stock  type,  of  not 
being  capable  of  projecting  beyond  the  outer  edges  of  the  rim,  and  for  that 
reason  are  of  restricted  dimensions  which  limit,  as  in  all  types  with  extern- 
al projections,  their  range  of  adhesion. 

Some  makers  have  thought  to  correct  the  inconvenience  of  plates  and 
angle  pieces  by  using  pyramidal  or  blunt  cone-shaped  protuberances  which 
as  they  clear  themselves  rather  better,  consequently  allow  of  more  useful 
action  being  counted  on.  This  method  is  adopted  in  tractors  with  a  single 
driving  wheel  in  the  shape  of  a  drum  (Gray,  Emerson,  etc.)  which  derive 
certain  advantages  fiom  their  shape  but  also  are  liable  to  too  great  draw- 
backs. These  systems  claim  to  obtain  extra  grip  in  this  way,  giving  a  relatively 
stronger  haulage  effect  without  causing  the  abnormal  packing  in  the  soil  — 
an  undesirable  condition  from  the  agricultural  point  of  view  —  which 
is  caused  by  the  ordinary  tractor  wheels  on  the  bottom  of  the  furrow 
and  on  the  headland.  But  in  this  respect  they  are  outclassed  by  a 
much  more  interesting  and  ingenious  type,  viz.,  machines  with  jointed  rims 
which  earn'  their  own  pathway  (Caterpillar  types,  with  movable  track). 

Chain-track  machines. — The  great  argument  advanced  by  manufac- 
turers, at  present  fair1y  numerous,  of  chain-track  or  Caterpillar  tractors 
(Figs.  17,  r8,  Hi,  20)  to  secure  general  use  of  their  machines  in  agriculture, 
is  that  the  Caterpillar  does  not  pack  the  soil.  Since  before  the  war,  the 
American  Holt  Caterpillar  has  claimed  that  in  spite  of  its  weight  of  10  tons 
its  pressure  or  the  soil  amounts  to  only  400  grammes  per  squ  ire  centimetre 
oi  surface.  This  argument  is  therefore  quite  to  the  point  and  a  valid  one 
in  the  domain  <>i"  soil  science,  and  brought  at  the  beginning  success  t<> 
these  machines, 

It  tnusl  l>e  admitted  that  this  commercial  claim  would  perhaps  lose 
ome  oi  its  assurance  on  thorough  investigation  and  considering  that  the 
weight  oi  the  machine  is  no1  soevenly  distributed  as  is  believed  over  the 
entire  surface  of  the  1  hain  in  contact  with  the  ground.  In  reality  the  points 
m  thi--  surface  which  transmit  the  greatest  pressure  vary  according  to  the 
contour  of  the  ground,  being  sometimes  at  the  fore  end  and  sometimes  at 
t  he  alter  end    >f  the  chassis  but  rarely*  in  the  middle,  so  tint  the  weight    does 
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not  bear  on  all  the  lower  links  of  the  chain  equally  but  only  on  some  of  them, 
while  the  earth  gets  well  packed  down  just  as  it  would  by  the  passage  of 
an  ordinary  wheel  of  suitable  dimensions. 

Now,  it  must  be  affirmed,  the  adhesion  of  the  Caterpillars  is  entirely  due 
to  their  weight,  and  it  is  not  through  their  more  or  less  ingeniously  roughened 
"  shoes  "  that  they  could  be  lightened.  All  types  of  Caterpillar  tractors,  of 
whatever  form,  absolutely  cannot  be  made  into  light  machines  and  be 
brought  down  for  example  to  under  100  kilogrammes  in  weight  per  horse 
power  (they  all  weight  over  200  kg.  per  h.  p.)  nor  can  they  exert  more  than 
a  relatively  very  weak  pull.  These  tractors  therefore  belong  to  the  heavy 
class  in  the  first  American  type  which  aims  at  obtaining  grip  by 
means  of  weight ;  they  simply  make  good  use  of  .this  massive  weight  by 
spreading  it  over  a  jointed  track  which  unrolls  under  the  driving  wheels 
of  the  machine  as  it  advances,  the  jointed  track  being  itself  mounted  on 
wide  bottomed'  shoes  bound  to  each  other  and  spreading  over  a  large  area 
of  soil  without  sinking  into  it  too  far. 

Other  types  of  chain-track  tractors  have  been  evolved  in  which  the 
track  is  not  jointed  but  is  a  fixed  frame  round  which  run  rollers  bearing 
jointed  shoes  (Fig.  20).  Still  other  types  have  a  very  short  chain-track 
mounted  on  a  small  trapezoidal  frame  and  thus  form  a  sort  of  triangular 
wheel  which  fits  on  to  the  axle  of  the  lorry  or  tractor.  Vehicles  fitted  with 
these  wheels,  which  rest  onthegioundwith  one  side  of  the  triangle,  acquire 
the  double  ability  of  being  able  to  go  on  to  difficult  ground  without  sink- 
ing into  it,  while  possessing  enough  grip  to  let  the  vehicle  and  its  load  pass 
over  it. 

As  this  is  one  of  the  latest  designs  suggested  by  experiment,  it 
may  well  indicate  a  fairly  novel  line  justified  by  the  need  for  simplification 
of  the  mechanical  parts  of  Caterpillar  tractors  which,  in  their  present  form, 
involve  inconveniences  which  cannot  escape  notice  in  agriculture,  in  par- 
ticular the  poor  protection  and  the  wear  of  the  chain-track  members. 

In  short,  on  glancing  back  over  the  various  means  of  adhesion  which 
we  have  hitherto  examined,  we  see  that  two  types  of  motor  haulage  machines 
having  the  best  gripping  powers,  and  thereby  able  to  show  the  strongest 
relative  pull  at  their  drawbar,  are,  on  the  one  hand,  those  of  the  caterpillar 
type,  because  they  are  supported  on  a  wide  outside  surface  of  the  soil,  and, 
on  the  other  hand,  those  of  the  Stock  type,  because  they  are  supported  by  a 
wide  grip  inside  the  soil  itself.  The  wheel  of  the  Stock  type,  however,  has  a 
double  advantage  over  the  other:  —  (1)  It  has  a  simpler  and  more  usual 
construction,  permitting  better  protection  of  the  machinery  ;  (2)  it  may  be 
adapted  to  machines  much  lighter  for  the  same  useful  hauling  power.  Now, 
the  latter  quality  would  in  itself  suggest  in  what  direction  research  should  be 
made  as  the  realisation  of  relatively  light  and  powerful  machines  is  to-day 
the  ideal  of  the  agricultural  world,  —  which  manufacturers  have  up  till 
now  forgotten  to  consult,  as  if  the  problem  of  motor  cultivators  were  not 
in  the  first  place  an  agricultural  problem. 

Wheels  with  internal  adhesion.  —  A  new  form  of  wheel  —  that  is,  new 
as  regards  its  rim  —  made  its  appearance  at  the  last  international  motor- 
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culture  trials  at  Paris,  fitted  to  the  Motocultettrs,  rotary  cultivators  and 
tractors  made  by  the  "  La  Motoculture  franchise  "  (S.  O.  M.  U.  A.  make, 
branch  of  the  Creusot  Co.). 

This  rim,  protected  by  patents,  should  provide  tractors,  even  light  ones, 
when  working  in  the  fields,  with  progressive  gripping  powers,  in  such  a  way 
that  all  the  available  engine  power,  allowing  for  that  absorbed  by  the  gears 
and  in  going  forward,  may  always  be  wholly  employed  at  the  drawbar  without 
the  wheels  slippfng.  Evidently,  this  is  the  practical  aim  to  be  attained,  and 
it  is  desirable  to  find  out  whether  this  invention  really  supplies  a  general 
technical  solution. 

It  may  be  remarked  at  this  point  :  — 

(i)  That  the  problem  of  ahdesion  on  rails,  for  all  haulage  machines, 
has  found  its  general  technical  solution  in  the  factor  of  weight  :  the 
heavier  the  locomotive  the  greater  the  load  hauled,  the  heavier  the  chain- 
track  tractors  (Caterpillar  and  similar  types)  the  greater  their  useful  power 
at  the  drawbar. 

(2)  That  the  problem  of  adhesion  on  roads  for  all  motor  vehicles,  tour- 
ing or  transport,  has  found  its  general  technical  solution  in  the  use  of  rubber 
tyres  ;  a  suitable  relation  between  speed,  weight  and  the  rubber-  tyred  wheel 
in"  contact  with  the  ground  permitting  all  requirements  to  be  met. 

Again,  if  the  rail  track  and  the  roadway  are,  as  surfaces  for  travelling 
on,  very  different  from  the  surface  of  arable  land  and  even  of  farm  roads  — 
to  such  an  extent  that  dozens  of  different  gripping  appliances  are  employed 
among  the  hundreds  cf  makes  of  tractors  —  it  is  not  therefore  to  be  excluded 
that  a  general  technical  solution  should  not  be  sought  and  could  not  be 
found  for  all  machines  which  have  to  move  their  own  mass  over  different 
kind  of  ground,  and  especially  for  those  machines  which  have,  in  addition, 
to  show  at  a  drawbar,  for  whatever  purpose  (transport,  haulage,  ploughing, 
etc.)  a  useful  haulage  force.  Let  us  see  what  may  be,  in  this  respect,  the 
bearing  of  the  recent  invention,  of  which  the  first  application  has  been  made 
to  the  driving  wheels  of  the  Motoculteur  (Figs.  21  and  22)  and  to  the  driving 
wheels  of  a  lorry-tractor  (Figs  23  and  24). 

The  patent  specification  states  "  the  driving  wheels  of  tractors  or  of 
divers  agricultural  machines  should,  as  regards  running,  fulfill  the  following 
general  conditions  :  — 

'  1)  Have  a  practically  smooth  rim  so  as  to  be  able,  like  ordinary 
vehicles  drawn  by  animals,  to  run  on  highways  and  roads. 

'  2)  Be  provided,  however,  from  the  time  when  they  reach  the  field, 
with  normal  possibilities  for  adhesion,  which  the  flat  rim  alone  could 
not  give. 

,    Have  means  of  adherence  of  progressive  efficiency  ready,  so  that 
the  machine  may  be  able,  no  matter  what  the  difficulties  in  running  are,  to 
ily  usefully  to  its  maximum  the  available  motive  power  to  overcome 
these  difficulties. 

"This  invention  aims  .it  fulfilling  all  these  conditions  by  simple 
means  ". 
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Such  is  the  problem  tackled  by  the  inventor,  and  here  is  how  he  has 
solved  it :  — 

This  result  is  obtained  by  means  of  a  flat  rim  of  circular  shape,  having 
fixed  to  its  inner  surface  V  shaped  protuberances  which  project  beyond  the 
edges  of  the  rim  on  either  side.  Each  protuberance  may  itself  serve  to  sup- 
port a  complementary  gripping  plate  which  can  be  put  on  without  screws 
01  belts  and  which  projects  out  from  the  outer  edges  of  the  rim. 

The  appliance  works  as  follows :  — 

While  the  rim,  whether  it  be  a  flat  iron  one  (Fig.  25)  or  one  carrying  a 
rubber  tyre  (Fig.  24)  has  not  the  extra  plate  attached,  it  can  run  freely  on 
roads  and  highways. 

Whenever  the  machine  enters  a  field,  the  rim  tends  to  sink  into  the 
ground  (fig.  26),  so  that  the  lateral  projecting  pieces  become  embedded  in 
the  ground  also  and  the  more  the  wheel  sinks  in  the  more  they  help  to  over- 
come the  resistance  to  travelling. 

As  the  number,  size  and  position  of  these  internal  projecting  pieces  can 
be  regulated  in  manufacture,  it  results  that  they  will  suffice  in  most  cases  to 
secure  enough  grip  to  the  wheels  when  working. 

Should  the  kind  of  the  ground  or  the  work  to  be  done  be  such  that  this 
permanently  fixed  device  is  not  enough,  the  wheel  then  is  further  equipped 
with  removable  complementary  plates  (Figs.  23  and  27)  which,  sticking  out 
beyond  the  wheel  face,  take  a  deeper  bite  on  the  soil  forgiving  the  maximum 
grip  (as  does  a  strake  of  the  Stock  type). 

The  projections,  like  the  plates,  may  be  arranged  on  one  side  only 
or  on  both  sides  of  the  rim,  opposite  one  another  or  alternately. 

The  drawings  shown  in  Figs.  23  (ordinary  rim),  and  24  (rubber- tyred 
rim),  in  which  the  hypothetical  earth-line  X-Y  indicates  the  position  of  the 
rim  when  it  is  sunk  in  the  soil,  show  still  more  clearly  the  gripping  powers 
of  the  wheels  fitted  according  to  this  new  method,  whether  the  wheels  have 
iron,  wood  or  rubber  tyres. 

The  idea  of  thus  seeking  to  obtain  adhesion  not  on  a  circle  of  greater 
but  on  one  of  less  diameter  than  the  internal  diameter  of  the  rim,  whatever 
the  latter  may  be,  would  seem  to  solve  in  a  neat  and  simple  way  a  very  diffi- 
cult and  hitherto  insoluble  double  pioblem. 

Its  almost  general  application  in  time  to  motor  cultivating  machines  — 
which  are  obliged  to  pass  in  turn  from  field  to  road  and  vice  versa,  and 
intended  to  exert  very  variable  haulage  efforts,  according  to  the  nature 
of  the  work  and  of  the  ground  —  would  appear  to  be  all  the  more  certain 
(barring  patent  reservations),  seeing  that  the  appliance  can  be  put  on  wheels 
for  all  powers  and  of  all  diameters  for  all  kinds  of  tractors. 

Its  application  to  lorries  and  to  all  motor  machines  destined  to  pass  im- 
mediately from  roads  on  to  different  sorts  of  ground,  either  to  move  over  them 
or  to  do  haulage  work  on  them,  would  also  appear  to  be  of  greater  interest, 
as  a  wheel  so  equipped  with  internally  projecting  pieces  is  always  ready  to 
work  normally  on  road  or  field.  The  extra  plates  need  be  put  in  action 
only   under   exceptional  conditions,    being  fixed  in  only  a  few  seconds, 
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without  screws  or  bolts,  as  was  demonstrated  on  wet  ground  at  the 
trials. 

The  Motoculteur  wheel  will  not  stick  :  loose  earth  on  which  it  is  rolling 
lets  the  projecting  pieces  sink  and  always  get  a  hold  on  the  soUd  bottom  be- 
low, while  any  soil  carried  away  falls  back  vertically  if  the  projections,  of 
triangular  section,  are  set  at  a  sharp  enough  angle  and  sufficiently  apart 
from  each  other.  The  two  driving  wheels  of  the  Motoculteur,  placed  on 
either  side  of  the  light  strong  chassis  enclosing  all  the  mechanism,  confer 
on  this  machine,  in  its  various  forms,  exceptional  qualities,  including  non 
slipping  properties  which  neither  the  Stock  nor  the  Caterpillar  types  can 
attain  to. 

Hence  the  advantage  will  be  seen  winch  tractors  with  four  driving  wheels 
may  derive  from  this  new  rim  with  progressive  adhesion  powers,  both  for 
agricultural  and  for  warlike  uses,  especially  in  the  motor  haulage  of  artil- 
lery and  for  supply   columns. 
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Actual  successive  positions,  during  revolution,  of  an  external  gripping  member  on  the  rim 
(angle  piece)  during  the  advance  of  a  wheel  of  140  cm.  diameter  ;  a  large  ring  revolves  near  the 
surface  of  the  ground  but  loses  grip  as  it  sinks     in,   the   external    protuberance  having 
its  effect  limited  in  advance. 
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I 

The  Sonia  rim,  with  it  narrow  face,  tends  to  sink  in  :  if  it  goes  in  over  the  tyre,  it 
takes  a  progressive  grip  on  the  soil  by  means  of  Y-shaped  lateral  projecting  pieces  which 
may  be  of  any  depth  between  rim  and  hub,  and  consequently  of  infinite  power  [al  SDhlte  CTip '. . 
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The  extra  plate,  in  the  fom  of  a  V,  sticking  out  from  the  wheel  rim  like  the  ordinary 
external  protuberance,  adds  to  the  internal  gripping  effects  a  more  vigorous  bite  on  the 
underlying  soil  :  without  the  use  of  screws  or  bolts,  the  plate  can  be  instantly  put  on  or 
taken  off  when  desired. 
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GENERAL    INFORMATION. 

803  -  The  Agricultural  Resources  of  Morocco. —  hitter,  h.  (from  a  report  by  M.  e. 
Barthe',  Deputy)  in  the  Bulletin  dc  la  Societed' Encouragement  pour  Vindustrie  nationals, 
Year  CXVI.  1st.  Half- Year,  Vol.  CXXXT.  No.  2,  pp.  348-363.  Paris,  March-April, 
Morocco   has    helped    considerably   in    provisioning    France   during 
the  war.     For  example,  in   1916-1917  it    supplied   400  059  quintals   of 
hard  wheat;  1  603  192   quintals  of  barley;    185228    quintals  of  maize, 
62  014    quintals     of   beans ;     14  370    quintals     of    wool ;    55  692    sheep- 
skins ;    554  943  goat-skins ;    57  94  pigs ;    6  230  head  of  cattle,  etc.    Mo- 
rocco, during  the  same  period,  fed  the  arm}-  of  occupation  and  the   civil 
population,  the  latter  in  the  French  zone  amounting  to  nearly  6  million 
inhabitants. 

The  report  by  M.  Barthe  on  the  agricultural  resources  of  Morocco 
made  in  the  name  of  the  "  Commission  de  Douanes  de  la  Chambre  des 
Deputes  de  France  "  (a  report  based  on  information  supplied  by  the  De- 
partment of  Agriculture,  Commerce  and  Colonisation  of  the  Protectorate 
by  N.  Cosnier,  High  Commissioner,  and  by  numerous  correspondents), 
bears  witness  to  the  fertility  of  the  country  and  the  industry  of  the 
people  inhabiting  it.  The  author  takes  from  this  report  the  data  of  his  own 
paper  and  refers  his  readers  to  the  paper  of  M.  A.  Bernard,  included 
in  the  same  publication  (1),  for  the  general  resources  of  Morocco. 

Cereals.  —  The  cultivation  of  cereals  holds  the  first  place  in  Morocco, 
and  extended  in  1917  over  1  599  940  hectares  out  of  a  total  cultivated 
area  of  I  68l  353  hectares,  or  about  95  %.  Owing  to  unfavourable  cli- 
matic conditions  the  yield  is  small,  being  only  7  quintals  per  hectare,  and 
even,  in  main-  cases,  scarcely  3  quintals.  The  reason  why  cereals  hold 
such  a  position  is  because  they  form  the  main  food  of  the  natives  and 
require  the  employment    of  small  capital. 

It   would  be  advantageous  to  develop  the  cultivation  of  food  plants 

(1)  See  R,  March  1919,  No,   172.  (Ed) 
[Abstract  No    MJ 
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other  than  cereals  and  particularly  that  ot  leguminous  plants  for  which 
the  conditions  in  Morocco  are  very  favourable.  At  the  same  time  tech- 
nical progress  would  enable  the  yield  of  ceieals  to  be  increased  if,  follow- 
ing the  example  of  European  settlers,  the  natives  practised  spring  and 
summer  ploughing  and  introduced  fallow  cultures  of  leguminous  plants 
into  the  rotation  of  crops. 

The  author  studies  successively  wheat,  barley,  maize,  oats,  white  Mo- 
roccan sorghum  (called  "  dra  "  by  the  natives),  millet,  and  canary  seed. 

IvEGUMiNOUS  food  plants.  —  These  are,  in  the  order  of  their  im- 
portance, beans,  chick  peas,  lentils,  fenugreek,  peas  and  haricot  beans. 
Experimental  cultivation  of  groundnuts,  Dolichos  and  soya  beans  has 
also  been  undertaken. 

Starch  and  sugar  yielding  plants.  ■ —  The  plants  yielding  starch 
or  sugar  found  growing  or  cultivated  in  Morocco  are  :  The  asphodel,  squill, 
cactus,  carob,  potato,  sweet  potato,  and  the  Jerusalem  artichoke. 
Beet  has  been  cultivated  experimentally  at  the  Rabat  station,  and  from 
the  experiments  it  was  found  to  grow  normally  without  irrigation,  except 
for  occasional  injury  from  frost  in  certain  parts  of  the  coastal  zone,  and 
favourable  ground  was  chosen;  but  no  conclusion  can  yet  be  arrived  at 
regarding  the  industrial  value  of  this  cultivation  and  the  experiments, 
carried  out  at  the  Rabat,  Meknes,  Fez  and  Marrakech  stations,  must  be 
continued   for  a  long  time. 

Sugar  cane  has  disappeared  from  Morocco  where  formerly  certain 
regions  were  considered  sugar  producing.  Since  1915,  the  cultivation  of 
this  plant  has  been  tried  in  the  experimental  gardens  at  Mazagan  and 
Marrakech. 

Oil- yielding  plants.  — ■  Morocco  is  now  able  to  furnish  vegetable 
oils  produced  from  the  olive,  iron  wood  (1),  walnut,  almond,  linseed, 
hempseed,  castor-oilseed  and  sesame.  At  Rabat  and  Mazagan  experi- 
mental cultivation  of  groundnuts  has  been  successful  and  will  be 
extended  over  large  areas. 

Fibre-yielding  plants.  —  Hemp  is  the  most  important  and  its 
production  is  considerable  in  the  regions  of  Meknes,  Fez,  and  Marrakech. 

Flax,  cotton  and  ramie  are  at  present  only  cultivated  experimentally. 
On  the  other  hand  the  dwarf  palm  (Chamcsrops  humilis,  or  "  doum  "), 
alfa,  etc.,  have  always  been  used  by  native  workmen  and  will  be  capable 
of  furnishing  abundant  raw  material  for  European  fibre  industries. 

Tannin -yielding  plants.  —  Tanning  substances  used  for  Morocco 
leather  are  chiefly  oak  bark  tans  and  "  takaont  ",  the  gall  of  Tamarix 
articulata. 

Scent-yielding  plants.  ■ —  No  European  industry  for  distilling 
scent-yielding  plants  at  present  exists  in  Morocco;  it  could  be  established. 

Condiment-yielding  plants.  —  Cumin,  coriander,  and  carraway 
hold  a   relatively  important  place  in  Moroccan  commerce. 

(1)   For  the  iron  wood  in  Morocco  sec  The  forest  resources  of  Morocco  by  M.  ABEL  Gaek- 
dey  reviewed  in  R.,  April  1919,  No.  475.  (Ed.). 

[803] 
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Kitchen-garden  plants  and  early  vegetables.  —  The  future  of 
such  plants  appears  to  be  uncertain  for  economic  rather  than  technical 

reasons. 

Orchards.  —  These  could  be  largely  developed  in  Morocco  and  fruit, 
being  less  perishable  than  kitchen-garden  produce,  could  be  exported. 
The  principal  fruit  trees  are  the  fig  (by  far  the  most  common  in  the 
fruit  gardens;  there  are  over  a  million  in  Western  Morocco),  walnut  (in 
the  Rift  and  on  the  slopes  of  Mount  Atlas  from  about  300  to  2  000  metres 
in  altitude  :  the  export  of  walnuts  in  1915  amounted  to  8  669  quintals), 
almond  (3  797  748  kg.  of  almonds  was  exported  in  1913),  citrus  fruits 
(almost  all  kinds),  date  palm. 

Vines.  —  The  returns  show  5  766  hectares  of  vineyards  owned  by 
natives.  Vineyards  under  European  management  are  of  quite  recent  crea- 
tion. The  wine  produced  is  in  every  respect  similar  to  the  wines  of  Al- 
geria   and   Tunis. 

Live  stock  in  Morocco  (i).  ■ —  The  total  value  of  the  live  stock  in 
Morocco  amounts  to  about  700  000  000  francs.  The  production  of  live 
stock  has  a  great  future,  for  the  climatic  conditions  are,  almost  every- 
where in  the  country,  favourable  to  the  growth  of  grass. 

The  regular  increase  in  the  number  of  head  of  cattle  warrants  the 
estimate  that  in  a  few  years  an  export  of  at  least'  50  000  bullocks  of  an 
average  weight  of  400.  kg  will  be  reached.  The  excess  production  of  sheep 
over  the  local  consumption  will  probably  allow  of  an  annual  export  of 
about  50  000  to  200  000  sheep.  Lastly,  the  uninterrupted  develop- 
ment in  pig  breeding  warrants  an  estimated  export  before  long  of  50  000 
pigs,  of  100  kg.  each  a  year. 

The  author  deals  successively  and  in  detail  with  cattle,  sheep  (as 
regards  wool  it  is  customary  to  classify  Moroccan  wools  in  classes 
decreasing  in  value  :  "  aboudia  "  "  urdighia  ",  and  "  beklia  ") ;  goats 
(there  were  1  268  000  in  Western  Morocco  and  300  000  in  Eastern  Mo- 
orocco  in  1917),  pigs,  horses  (closely  resembling  the  Barbary  horse),  and 
mules.  He  deals  next  with  the  products  of  Moroccan  livestock;  skins 
(2  500  000  kg.  a  year),  and  wool    (2  588  855  kg.    exported    in   1917). 

Poultry-rearing.  —  The  climate  of  Morocco  appears  to  be  more 
suitable  for  rearing  poultry  than  that  of  Algeria  and  Tunis.  Morocco 
exports  annually  from  3  000  000  to  4  000  000  kg.  of  hens  eggs. 

804  -  The  reveloprrunt  of  French  Guiana  and  the  Employment  of  Fenal  labour  to 

this  End.  — Michel.  A.  in  Colonies et  Marine.  Year  III,  No.  5,1  p.  374-392       6  1  late-; 
Paris,   June   1,  1919. 

French  Guiana  contains  considerable  wealth  and  immense  resources; 
but  this  old  colony,  which  is  the  penal  colony  of  France,  has  not  enjoyed  a 
erood  reputation  in  that  country  and  has  no1  received  the  same  attention 


(1)  The  question  of  live  stock  in  Morocco  hu>  been  Specially  dealt  hwii  in  ;ir.  ar- 
ticle by  -M.  B.  Mn.'-.i  entitled  "  L<  [po»ibilitea  agricoles  du  Matoc  *',  abstracted  #. 
April   rot"     Na.    <t->.       E 
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from  the  metropolis  which  other  French  colonies  have  had,  so  that  its  de- 
velopment is  backward  compared  with  all  other  colonies  of  France. 

The  climate  and  the  soil  of  Guiana  are  particularly  favourable  to  agri- 
culture ;  vegetation  is  exceptional^  rich  and  the  cultivation  of  colonial 
crops  on  a  large  scale  could  be  taken  up  thee  with  a  certainty  of  success. 

However,  gold  mining  has  killed  agriculture  in  Guiana.  In  1855  gold 
deposits  were  discovered  on  the  upper  part  of  the  river  Appronague.  In 
1856  the  export  of  gold  was  8  kg.  and  it  rapidly  increased  to  4855.87  kg. 
in  1894:  in  1914  it  was  1424.8  kg.  in  1915,  3235  kg.,  in  1916,  2237.600  kg, 
and  in  1917,  2847  kg.  Guiana  can  produce  much  gold :  it  can  also  yield 
silver,  copper,  lead,  iron,  tin  and  quicksilver. 

The  author  gives  the  history  of  French  Guiana  and  deals  successively 
with  questions  of  forest  produce,  gold  production  and  agricultural  produce. 
He  demonstrates  what  a  fine  future  Guiana  might,  and  should  have  if 
France  does  as  much  for  it  as  for  her  other  colonies.  He  points  out  that 
penal  labour  might  give  very  appreciable  results  in  spite  of  all  that  is  said 
and  indicates  what  should  be  done  to  obtain  the  maximum  return 
(especially  that  work  should  be  paid  for,  as  was  done  before  the  decree  of 
September  4,  1881). 

i>oj  -  Rice,  Olives,  and  Citrus  Fruits  in  the  Argentine.  — 1.  Shinsuke  ito,  g.  El  arroz, 

Desarrollo  y  porvenir  de  la  industria  en  la  Republica  Argentina,  Bolelin  del  MinisUrio 
de  Agricultura  dela  Nacidn,  Year  XXIII,  No.  1,  pp.  3-123,+  47Eig-  Buenos-Aires, 
January-December,  1918.  —  II.  Vallejo,  C.  El  cultivo  del  olivo  en  la  Republica 
Argentina,  Ibid.,  pp.  124-147,  +  1  Plate.  —  III.  Riveros,  L.  Citrus  cultivados 
en    cl  Chnco,  Tftttf.,  pp.  156-160. 

I.  Rice.  —  In  1915  the  Argentine  imported  21  904  t.  of  paddy  and 
25  418  t.  of  polished  rice  ;  during  the  agricultural  year  1915-1916  there 
were  7  500  hectares  under  rice,  which  yielded  9  100  metric  tons  (an 
unfavourable    year). 

The  author  deals  in1  a  general  manner  with  the  following  points  : 
Classification;  Selection;  Varieties  (those  chiefly  cultivated  in  the  Ar- 
gentine are  :  —  Kinshii,  of  Japanese  origin  ;  Bolita  chico,  imported  from 
Bolivia  ;  Criollo  bianco,  late,  attains  a  height  of  1.80  metres ;  Criollo  Colo- 
rado ;  Salteno  Colorado  ;  Vialone  nero,  imported  from  Italy  in  191 2  ; 
Bolita  grande ;  Valenciano) ;  Climate  ;  Soil ;  Manure;  Adverse  conditions  ; 
Cultural  operations  commencing  with  the  selection  of  the  seed  up  to  the 
harvesting  of  the  crop ;  legislation  dealing  with  the  cultivation  of  rice 
and  State  aid ;  Results  of  experimental  cultivation  of  rice ;  Cost  of 
cultivation  ;  Dressing  paddy,  etc. 

II.  Olive.  —  The  Argentine  Republic  imports  annually  about  22 
million  kg.  of  edible  oil,  including  8  million  kg.  of  cottonseed  oil.  In  1917, 
12  million  kg.  of  ol;ve  oil  were  imported  from  Spain.  The  olive  tree 
was  introduced  into  the  Argentine  at  the  time  of  the  conquest ;  it  found 
there  such  favourable  conditions  and  propagated  there  so  rapidly  that 
the  Spanish  Government,  fearing  competition  with  the  mother  country, 
ordered  the  destruction  of  all  the  olive  trees  in  the  New  World.  At 
Arauco  (Rioja)  there  is  an  ancient  olive    tree  measuring  13  m.  in  girth; 
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this  giant  is  one  of  the  few  trees  that  escaped  destruction,  and  it  is 
certainly  the  father  of  the  olives  in  the  whole  of  that  region.  At  the 
present  time  the  olive  grows  there  extremely  well  and  a  commencement 
is  being  made  in  the  extraction  of  oil  by  primitive  methods.  The 
author  describes  the  improved  methods  followed  in  modern  oil  factories. 
III.  Citrus  Fruits.  — ■  In  1918  there  were  in  Chaco  38  827  orange  and 
mandarine  orange  trees  ;  it  is  estimated  that  there  are  now  about  52  000 
more,  and  lemon  and  Seville  orange  trees  are  also  grown.  Chaco  is 
admirably  suited  to  the  cultivation  of  citrus  trees,  which  grow  very  large 
and  yield  abundant  crops,  an  orange  tree  producing  1  500  to  5  000  and 
even  8  000  oranges  there.  Of  diseases  and  enemies  are  to  be  noted  gum- 
mosis  and  the  scale  insect,  Mytilaspis  citricola ;  up  to  date  this  latter 
has  not  caused  much  damage. 

806  -  Duck  Breeding  and  the  Destruction  of  Larvae  of  the  Anopheles  Mosquito.— 

Chevalier,  A.,  in  the  Bulletin  agricole  dc  I'Institut  scientifique  dr.  Saigon  Year  I, 
No.  5.  p.  157.  Saigon,  May,  191 9. 

The  author  recalls  the  experiments  and  observations  of  Mc  Atee, 
W.  Lockwood  and  S.  G.  Dixon  (i)  on  the  part  played  by  ducks  in 
the  destruction  of  mosquitos  and  their  consequent  utility  in  the  struggle 
against  malaria. 

This  method  of  fighting  against  fever  is  specially  recommended  in 
Indo-China  where  duck  breeding  is  already  very  prevalent  but  often  local- 
ised in  densely  inhabited  places.  This  bird  should  also  be  introduced 
into  the  most  unhealthy  regions  (Central  Tonkin,  Eastern  Cochin  — 
China,  etc.).  The  Chinese  of  Cholon  practise  duck  breeding  with  the  help 
of  very  ingenious  incubators. 

As  soon  as  they  are  hatched  the  ducklings  wander  over  the  pools 
and  feed  not  only  on  the  larvae  of  insects  and  small  aquatic  animals, 
but  also  on  algse,  duckweed,  Salvinia.  Azolla  and  other  small  aquatic 
floating  plants,  which  are  in  fact  cultivated  for  this  object  in  the  deltas 
of  the  Mekong  and  Red  River  on  ponds  maintained  near  habitations. 
No  doubt  the  transformation  of  marshes  into  similar  ponds  for  duck 
breeding  in  parts  of  Indo-China  which  are  still  scantily  populated  would 
give  good  results  from  a  sanitary  point  of  view. 

* 

807  -  The  Control  of  House  Flies  by  the  Maggot  Trap ;  Experiments  in  Maryland, 

United  States.  —  Cory,  E.  N.,  in  The  Maryland  State  College  of  Agriculture,  Agricultural 
Experiment  Station,  Bulletin  213,  pp.  103-126  -j-  12  Fig.     College    Park,  Md.,  February, 

The  results  of  three  years'  work  at  the  Maryland  Experiment  Station 
in  collaboration  with  the  United  States  Bureau  of  Entomology. 

In  order  to  catch  the  larvae  of  the  house-fly,  a  specialty  constructed 
manure  pit  was  used.  First,  a  concrete  floor  was  prepared  22  ft.  x  12  ft. 
Around  thi>  floor  was  a  rim,  or  wall,  of  concrete  4  inches  high  and  4  in- 
ches thick.     An  outlet  pipe  4  inches  in  diameter  was  fitted  into  one  cornel 


(1)  S  1    A'.,    Mnil  i  ii  j,  No.    1   5.    /  d.) 
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towards  which  the  floor  sloped  a  little,  so  that  the  water  could  run  out 
easily.  The  pipe  outlet  (which  could  be  stopped  with  a  plug  of  wood) 
led  to  a  small  concrete  cistern.  A  wooden  platform,  20  ft.  x  10  ft.,  sup- 
ported, on  legs  1  ft.  high,  was  constructed  on  the  basin.  The  framework 
of  the  platform  was  made  of  2  X  4-inch  studding.  There  were  6  of  these 
pieces  running  lengthwise  2  ft.  apart,  and  supported  on  4  legs  set  at  in- 
tervals of  nearly  7  ft.  Accross  the  top  of  the  framework,  were  nailed  at 
a  distance  of  1  inch  apart,  strips  10  ft.  long  by  1  %  inches  thick  and  1  inch 
wide.  Upon  this  platform  was  placed  the  manure.  Two  platforms  with 
a  common  cistern  for  the  liquid  manure  can  also  be  constructed.  A  plat- 
form of  the  above  dimensions  will  contain  the  manure  production  of  three 
horses  for  a  little  over  two  months. 

Each  day,  after  the  addition  of  manure  and  litter,  the  heap  was  sprink- 
led with  enough  water  to  moisten  it  throughly  without  causing  any 
leaching.  Water  was  run  into  the  concrete  basin  below  the  platform, 
so  that  the  floor  beneath  the  manure  was  covered  to  a  depth  of  %  incn 
in  the  shallowest  part.  Larvae  migrating  from  the  manure  in  order 
seek  a  place  where  they  could  pupate,  fell  into  the  water  and  were  drowned. 

In  the  author's  experiments,  the  larvae  were  counted  at  least  once 
a  week.  The  average  number  destroyed  in  this  manner  during  three  years 
was  95.8  per  cent.  The  reduction  in  the  number  of  flies  in  1914  amounted 
to  76  per  cent.,  but  fewer  were  destroyed  in  the  next  two  years. 

The  close  packing  of  manure,  the  watering  of  the  pile,  and  the  return 
of  leached  materials  to  the  heap  tend  to  preserve  the  fertilising  power 
of  the  manure. 

The  labour  involved  by  this  special  pit  is  only  slightly  greater  than 
that  required  to  make  an  ordinary  dung  heap.  The  difference  is  in  the 
time  required  to  water  the  pile  daily,  and  to  clean  the  basin  once  every 
two  or  three  weeks. 

The  saving  in  fertiliser  and  the  destruction  of  a  large  percentage  of 
flies  will  more  than  repay  the  cost  of  construction  and  operation. 

808  -  The  Curative  Action  of  the  Cinchona  Alkaloids  on  malarial  fever.  —  mar- 

CHOtxx,  E.,  in  Bulletin  de  la  SociiU  de  Pathologie  exotique,  Vol.  XII,  No.  6,  pp.  307-309. 
Paris,  11   June,  191 9. 

Giemsa  and  Werner  have  pointed  out  the  superiority  of  dihydro- 
quinine  to  quinine;  Bourru  has  studied  the  advantages  of  quinethylene ; 
Giemsa  and  Werner  confirm  the  experiment  of  Bourru,  placing  great 
value  on  quinine  and  hydroquinidine  and  not  recognising  any  in  cin- 
chonine  and  hydrocinchonine.  O.  Peiper  and  Baermann  recommend 
hydroquinine.  In  India,  Mac  Gilchrist  has  studied  the  action  of  hydro- 
quinine  and  that  of  various  cinchona  alkaloids  in  which  he  recognises  a 
therapeutic  value  equal  to  that  of  quinine. 

The  author  has  found  that  quinidine  and  cinchonine  in  doses  of 
1  gm.  act  on  the  schizonts  of  Plasmodium  vivax,  which  appear  disordered 
and  broken  up  8  hours  alter  administration.  Both,  as  does  quinine,  pre- 
vent return  of  the  attack.   Hydroquinine  and  hydrocinchonine  in  doses 
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of  i  gm.  have  the  same  property.  The  schizonls  of  P.  vivax  aie  destroyed 
by  a  single  dose  ot  0.50  gm.  of  hydroquinine.  In  doses  of  1  gm.  the  total 
alkaloids  of  cinchona  act  as  well  as  quinine. 

At  a  time  when,  in  addition  to  the  colonial  consumption,  there  is  such 
demand  for  cinchona  in  Europe  for  the  treatment  of  the  malarial  soldiers 
in  the  armies  of  the  East,  and  when  the  price  is  so  high,  the  author  has 
brought  to  notice  results  which  enable  considerable  economy  to  be  made, 
since  they  show  that  it  is  possible  to  extract  from  cinchona  ba  rk  1 0  to  15  % 
of  active  matter  in  place  of  5  %. 

809  -  Food  Value  Of  Asparagus.  —  Juquelier,  P.,  in  the  Industrie  Franfaise  de  la 
Conserve,  Year  V,  No.  8,  pp.  137-140.  Pari?,  June,    1010. 

Asparagus  shoots  contain  only  a  small  quantity  of  carbohydrates. 
The  mean  results  of  numerous  chenucal  analyses  indicate  a  percentage 
composition  of  :  Water  93.32  ;    nitrogenous    matter    1.98  ;   fats  0.28  ; 

carbohydrates;  2.74  —  mineral  matter  0.54;  cellulose  1.14%. 

According  to  Alquier  the  elements  of  asparagus  that  are  really 
utilisable,  that  is  to  say  those  which  are  digested,  are  generally  confined 
to  nitrogenous  matter  1.61  gm.  —  fats  0.14  gm.  — carbohydrates  2. 11  gm. 

—  mineral  matter  0.48  gm..  out  of  100  gm.  of  raw  material. 

To  express  more  concretely  the  nutritive  value  of  asparagus  it 
can  be  compared  quantitively  with  other  vegetable  foods  eaten  daily  as 
follows:  -  it  is  found  that  100  gm.  of  asparagus  is  the  equivalent  of 
16.46  gm.  of  potatoes  —  35-95  gm.  of  peas  • —  74.27  c;m.  of  artichoke  bottoms 

85.4(1  gm.  of  lettuce.  On  the  other  hand  100  gm.  of  each  of  the 
following  vegetables  furnish  calories  :  potatoes  69.35  -     fresh   peas  37.66 

—  artichoke    18.16  —  lettuce   15.80  —   asparagus    13.51. 

It  ;s  seen  from  these  few  figures  that  asparagus  cannot  in  any  way 
be  considered  as  a  really  nourishing  dish,  contrary  to  common  opinion,  and 
that  very  large  quantities  would  have  to  be  ingested  to  obtain  a  ration 
of  appreciable  value.  Further,  there  is  no  substance  found  in  sufficient 
proportion  in  asparagus  which  would  warrant  its  being  regarded  as  a  food 
capable  of  giving  special  benefit  in  maintaining  the  system.  Asparagus 
is  not  a  plastic  food  since  the  total  of  the  ternary  constituents  which  it  con- 
tains is  less  than  3 

The  mineral  substances  which  make  up  its  ash  are  formed  largely 
of  acetate  and  phosphates  of  potash,  but  these  are  not  worthy  of  notice 
either  on  account  of  their    quantity  or  their  assimilability. 

In  order  to  give  asparagus  a  certain  value  in  diet  it  is  therefore  neces- 
sary to  fall  back  on  the  sauce,  as  is  generally  the  case. 

810  -  Digestibility  of  Protein  Supplied  by{Soy-bean  and  Peanut  Press-Cake  Flours ; 
Expsriments  in  the  United  States.  —  holmes,  a.  D.,  In  U.  S.  Dept.  Agrie.  Bulletin, 
X".   717,  i>t>.      -    Bibliography  of  22   Publications.     Washington,  Sept.  25,  19] 

The  writer  first  gives  a  detailed  summary  of  the  literature  dealing 
with  '  the  digestibility  of  common  legumes;  the  source  and  available 
supply  of  soy  bean  and  peanut  press  cake  ;  the  factors  considered  in 
determining  the  food  value  of  a  protein  :  the  amino-acids  supplied  by  soy- 
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bean  and  peanut  proteins  as  compared  with  those  furnished  by  common 
cereal  proteins. 

The  experiments  referring  to  the  last  two  questions  proved  that  the 
soy-bean  and  pea-nut  are  very  rich  in  lysine  and  tryptophane,  and  contain 
a  protein  of  greater  dietanT  value  than  the  principal  proteins  found  in 
ordinary  cereals,    or   many  common   legumes. 

The  writer  subsequently  describes  the  experiments  he  carried  out  on 
7  normal  men  for  the  purpose  of  determining  the  digestibility  of  the  pro- 
teins of  the  soy-bean  and  peanut  when  consumed  as  part  of  a  mixed  diet. 

The  soy-bean  flour  was  prepared  by  pressing  the  cakes  twice  (the 
cakes  retained  about  8  per  cent  of  oil)  and  then  grinding  them  and  passing 
them  through  a  sieve.  Usually,  peanut  cakes  are  made  of  shelled,  but 
not  decorticated,  nuts  (the  thin  red  skin  surrounding  the  kernel  not  being 
removed)  and  contain  fragments  of  the  shells.  Such  a  commercial  press 
cake,  although  suited  for  a  stock  feed,  is  not  fit  for  human  food.  On  the 
other  hand,  it  becomes  an  excellent  article  of  diet  if,  before  pressing,  the 
shelled  peanuts  are  blanched  by  subjecting  them  to  an  atmosphere  of 
live  steam  to  loosen  the  skins,  and  then  agitated  in  a  container  with  a  suc- 
tion blower,  so  as  to  separate  the  skins  from  the  kernels. 

The  peanut  flour  used  by  the  author  in  the  first  series  of  experiments 
was  made  from  blanched  roasted  peanuts  ;  that  employed  in  the  second 
series,  was  prepared  from  shelled  raw  peanuts  from  which  the  skin  had 
not  been  removed.  ' 

The  soy-bean  and  peanut  flours  were  made  into  biscuits  and  supplied 
nearly  all  the  protein  of  the  diet.  On  an  average,  85  per  cent,  of  the  soya 
protein  and  86  per  cent,  of  the  peanut  protein  were  digested,  which  was  a 
large  amount. 

The  writer  considers  that  soy-bean  and  peanut  flours,  being  rich  in 
proteins  that  are  very  digestible  and  of  high  biological  value,  should  prove 
valuable  additions  to  the  human  dietary.. 

8n  -  Bread  Making  with  Lime  Water;  its  Interest  from  the  Point  of  View  of  Colo- 
nial Hygiene.  —  lyAMLLE,  A.,  in  the  Bulletin  de  VInstitut  Scientifique  d<t  Saigon, 
Year  I,  No.  5,  pp.  136-141.  Saigon,  May,  iqiq.. 

Bread-making  with  lime  water,  which  was  so  much  practised  in  France 
during  the  war  (1).  has  a  special  interest  from  the  point  of  view  of  colo- 
nial hygiene.  In  the  greater  part  of  the  colonies  only  traces  of  lime  are 
found.  Vegetables  used  for  food  and  drinking  water  are  very  slightly 
calcareous.  Compared  with  Europe  colonial  food  is  very  deficient  in 
lime.  According  to  the  calculation  of  the  author  the  deficiency  of  car- 
bonate of  lime  per  day  for  grown  up  people  is  about  0.35  gm.  to  0.40.  gm. 
Certain  nutritive  disorders  due  to  this  more  or  less  affect  Europeans 
and  are  too  readily  attributed  to  the  climate.  Children  are  still  greater 
sufferers  from  this  want  of  lime  than   adults ;  their  growth  can  be  consi- 

(1)  Sue  JR.,  Nov.   1917,  No.  1070;  Jan.  1918,    No.  3;  Feb.  i<ji3,  No.    210  and  March 
I918,  No.  243  and  344.  [Ed.) 
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derably  hindered.  The  introduction  of  lime,  a  mineralising  agent  of  the 
first  rank,  into  the  system  is  to  be  recommended,  and  one  of  the  most 
convenient  and  pleasant  means  of  absorbing  it,  is  to  incorporate  lime 
•water  in  bread  of  which  it  improves  both  the  physical  and  organoleptic 
characters. 

The  author  carried  out  experiments  in  bread- making  with  lime  water 
at  Saigon,   and  he  gives  a   detailed   account  of  them. 

812  -  Scientific  Organisation  of  Agriculture  in  the  Colonies.  —  wefy,  g .,  in  Annates 

dc  VInstitut  National  Agronomique,  Second  series,    Vol.  XIII,  Part.    2,  pp.    275-365. 
Paris,  1 91 8. 

France  is  the  second  great  colonial  Power  in  the  world  ;  she  comes 
immediately  after  England.  Her  colonial  empire,  comprising  42  colonies, 
extends  over  an  area  of  more  than  10  million  square  km.  inhabited  by 
40  million  subjects  of  various  races;  the  commerce  of  this  empire  amounted 
to  three  thousand  million  francs  in  1913,  about  one  third  of  the  special 
commerce  of  France.  Colonial  questions  are  therefore  of  great  interest 
for  that  country. 

The  scientific  organisation  of  agriculture  is  necessary  for  the  economic 
development  of  the  French  colonial  empire  and  this  question  is  studied 
by  the  author,  who  is  D; rector  of  the  "  Institut  National  Agronomique  ". 

The  paper  is  divided  into  3  parts.  The  first  part  is  intended  to 
demonstrate  how  scientific  methods  intervene  in  the  progress  of  colonial 
exploitation  of  the  soil ;  it  enumerates  and  describes  the  research  insti- 
tutions. The  author  has  attempted  to  demonstrate  not  only  their  utility, 
but  their  necessity,  by  furnishing  concrete  examples  taken  from  the  results 
already  obtained  at  experimental  stations  and  agricultural  schools.  He 
has  easily  proved  his  case  with  the  records  of  experiments,  now  numerous, 
which  agriculturists  of  various  countries  have  already  made  ;  he  has  spe- 
cially held  up  as  examples  the  important  work  of  M.  Bo  name  in  the 
Mauritius  on  sugarcane,  of  Messrs.  Van  Breda  de  Haan  and  Van  der 
Stock  in  Java,  and  of  Mr.  and  Mrs.  Howard  in  India,  on  rice. 

The  second  part  is  devoted  to  the  examination  of  what  France  and 
other  nations  have  attempted  'up  to  date  in  favour  of  scientific  organi- 
sation of  colonial  agriculture.  This  comparative  study  has  naturally 
caused  the  author  to  express  his  wishes  regarding  French  possessions: 
creation  of  research  and  demonstration,  institution-,  schools  of  agricul- 
ture, organisations  for  the  distribution  of  better  plants,  and  so  far  as  do- 
me-lie animals  are  concerned,  better  breeding  stock  (1).  Lastly,  in  a  third 
chapter,  the  author  gives  papers  on  the  institutions  at  present  working 
in  French  colciies  and  in  other  countries. 


(1)  Important    decisions  have  been   made   since    the   author    wrote    and  numerous 
institutions  have  been  created  for  organising,  developing  and  increasing  agricultural  pro1 

duct  ion  in  the  French  colonics.  Sec  on  this  subjtct  R  .  Oct.  1918,  No.  1068  (for  Indo- 
China);  R.,  May,  i-im,  Xo.  558  (for  French  West  Africa),  and  No.  557  (for  North 
Africa).  [Ed.) 
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813  -  The  Hill  Station  Of  Hon-Ba,  Indo-China.  —  Yersix,  A.  J.  E.,  (Director  General 
of  the  Pasteur  Institutes  in  Indo-China)  with  preface  by  A.  Chevalier  in  Bulletin 
agricole  de  Vlnstitut  scientifique  de  Saigon,  Year  I,  No.  5,  pp.  129-135.  Saigon, 
May,   1 91 9. 

Dr.  Yersin  (formerly  Assistant  of  Pasteur  and  collaborator  of  Dr.  Roux) 
having  been  one  of  the  first  to  popularise  hevea  planting  in  the  extreme 
East,  by  founding  the  plantation  of  Suoi-Giao,  attached  to  the  Pasteur  In- 
stitute since  1897,  has  established  in  1918  a  botanic  garden  in  a  beautiful 
group  of  mountains  lying  between  the  plateau  of  Lang-Bian  and  the  sea, 
which  he  proposes  to  work  as  "  The  National  Park  of  Indo-China  ",  contain- 
ing also  a  biological  experimental  station  for  the  study  of  forestry  and  agri 
culture  in  tropical  highlands.  He  has  recently  introduced  there  cinchona 
trees,  cinnamon,  fruit  trees,  etc. 

It  is  hoped  that  Hon-Ba  in  a  few  years  will  become  like  the  Station 
of  Tjibodas,  on  the  slopes  of  Gedeh  in  Java,  where  Dr.  M.  TrEub  founded 
a  branch  of  the  botanical  garden  of  Buitenzorg  about  25    years  ago. 

Hon-Ba  forms  part  of  the  Annam  range  from  which,  however,  it  is 
separated  by  deep  valleys.  It  is  a  spur  situated  in  latitude  120  north, 
about  30  km.  as  the  crow  flies  from  Nhatrang  and  the  sea  coast.  Its 
altitude  is  1500  to  1600  m.  The  station  is  at  1500  m.  on  the  crest  of  the 
mountain. 

The  soil  is  granitic  and  of  very  old  formation.  The  climate,  from  the 
point  of  view  of  mean  temperature,  which  is  i7.i°C,  is  approximately 
the  same  as  .that  of  Nice  (i57°C),  Ajaccio  (17. 6°)  and  Algiers  (18.  i°)  with 
smaller  differences  between  summer  and  winter  ;  in  1918  the  lowest  tem- 
perature, observed  on  the  15th  January,  was  +  6.50  and  the  highest, 
recorded  on   July  22,  was  +  26. 40  C. 

M.  Yersin  gives  details  of  the  flora  and  fauna  of  Hon-Ba,  of  the  in- 
stallation of  the  Station  and  of  the  work  done  and  undertaken  there. 
The  principal  object  of  the  Station  of  Hon-Ba  is  to  transform  this 
fine  mountain  country  into  a  national  park  for  Indo-China.  The  work 
will  be  carried  out  in  close  collaboration  with  the  Scientific  Institute  at 
Saigon  :  it  is  sought  not  only  to  acclimatise  at  Hon-Ba  those  species  which 
are  interesting  economically,  but  also  to  bring  together  a  botanical  col- 
lection of  trees  and  ornamental  plants,  both  Indo-Chinese  and  exotic, 
which  find  the  soil  and  climate  favourable  to  their   growth. 

It  is  hoped  that  some  time,  not  far  off,  Hon-Ba  may  be  joined  to  Lang 
Bian  by  a  road  which  will'allow  tourists  to  visit  this  wonderful  country. 

814  -  Proposal  for  the  Foundation  of  an  Experimental  Station  for  Saharan  Crops 
and  of  a  Biological  Research  Station  in  the  Sahara.  —  Trabut,  in  the  Bulletin 

agricole  de  I'Algerie-Tunisie-Maroc,   2nd   Ser.,   Year  XXV,  No.  5,  pp.  109-116.   Algiers, 

May,   1 91 9. 

Since  191 2  the  Director  of  the  Southern  territories  recognised  the 
necessity  of  creating  a  "  Research  Station  having  for  object  the  better  uti- 
lisation of  the  Sahara  region  ".  Charged  with  the  work  of  drawing  up  a 
scheme  and  finding  a  site,  the  author,  at  the  end  of  1912,  visited  the 
Biskra  region  and  could  not  find  there  suitable  land  for  the  proposed  expe- 
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iimental  Station,  the  available  areas  being  insufficient  or  presenting  un- 
favourable conditions. 

During  the  early  part  of  the  war  the  project  remained  in  suspense 
in  spite  of  the  laige  provision  made  for  it  in  the  budget  of  the  Southern 
territories  (50  000  francs).  Profiting  by  the  facilities  afforded  by  the  new 
Biskra-Touggourt  line,  the  author  in  1918  found  a  suitable  site  on  the 
railway  line.  It  is  between  Mazer  and  El  Berd  that  an  important  centre 
of  cultivation  should  be  started  between  the  railway  and  the  salt-marsh 
(chott)  of  Djamaa  for  a  length  of  12  km. 

The  salt-marsh,  on  ground  sloping  from  south  to  north,  is  drained  by 
the  river  Kherouf  into  the  Mourguedine  chott  and  the  difference  in 
levels  is  such  that  it  will  be  eas}^  to  drain  it,  to  remove  the  salt,  and  to 
cultivate  part  of  it  under  date  palms  or  at  least  with  halophytes  capable 
of  feeding  animals  for  producing  manure  needed  for  the  area  planted  with 
date  palm. 

The  site  chosen  for  the  station  includes  a  variety  of  soils,  especially 
sandy  parts  which  can  be  used  for  experiments  on  a  whole  series  of  plants 
which  can  live  on  such  soil.  The  buildings  are  to  be  erected  at  Arhfiane 
near  the  future  railway  station.  There  also  will  be  arranged  quarters 
for  the  natives  who  will  cultivate  the  proposed  oasis.  The  well-aerated 
station  of  Arhfiane  appears  to  offer  hygienic  conditions  for  the  esta- 
blishment of  an  important  centre.  A  laboratoiy  of  biological  research 
would  be  attached  to  the  experimental  Station  for  Saharan  agriculture. 
This  laboratory  would  be  even  better  placed  at  Touggourt. 

The  programme  of  research  to  be  undertaken  is  extensive  and 
should  however  be  completed  later  :  the  date  palm  is  to  be  the  prin- 
cipal object  of  research.  The  author  indicates  what  varieties  of  date 
palm  should  be  introduced  (seedlings  of  good  varieties  are  to  be  pro- 
duced on  a  large  scale  in  order  to  obtain  good  strains),  and  deals  success- 
ively with  the  multiplication  of  date  palms,  their  fertilisation,  and  cultiva- 
tion, the  diseases  and  parasites  which  attack  them,  the  ripening,  preser- 
vation and  packing  of  dates,  Saharan  agriculture  (a  Jujube  tree  bearing 
large  fruit  recently  introduced  from  China,  vegetables,  fodder  plants, 
cotton,  henna,  etc.),  stock-breeding. 

CROPS  AND   CULTIVATION 

815  -  A  Field  Study  of  the  Influence  of  Organic  Matter  upon  the  Water- Holding  Capacity 
of  a  Silt-Loam  Soil.  — Alway,  F.  J.,  (Chief  of  Division  of  Soils),  andNELLER.  J.  R.  (for- 
merly Assistant  in  Soils,  Agricultural  Experiment  Station  of  the  University  of  Nebraska), 
In  the  I mtrnal  of  Agricultural  Research,  Vol.  XVI,  No.  10,  pp.  2O3-27S,  -+-  2  Fig.  +  1  pi., 
ribliography  of  12  Works.  Washington,  March  10,  1919. 

There  exist  very  few  data  as  to  the  influence  of  organic  matter  upon 
the  water-holding  capacity  of  soils.  The  investigations  of  the  writer  have 
contributed  to  oui  knowledge  of  the  subject.  His  paper  reports  a  detailed 
study  of  the  moi  I  ■  ■  onditdons  of  two  adjacent  plots  at  the  Minnesota 
Experiment  Station.     In  both  plots,  the  soil  was  a  sill  loam,  very  uniform 
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in  texture,  but  differing  widely  in  content  of  organic  matter,  as  the  result 
of  great  differences  in  cultural  treatment.  During  the  cool  wet  summer 
of  1915,  the  surface  foot,  and  this  alone,  showed  a  very  marked  difference 
in  moisture  content,,  especially  in  available  moisture,  the  soil  which  was 
the  richer  retaining  the  most  water.  In  the  warmer  and  somewhat 
drier  summer  of  1918,  however,  when  winter  rye  was  grown,  much  smaller 
differences  were  found. 

It  is  therefore  concluded  that,  in  the  case  of  a  finer  textured  soil, 
with  a  fine- textured  subsoil,  and  a  comparatively  level  surface,  the  differ- 
ences in  the  water-holding  capacity  that  may  be  caused  by  differences 
in  manuring,  or  in  cultural  operations,  exert  but  little  influence  upon  the 
productivity. 

816  -  Solubility  of  the  Lime,  Magnesia  and  Potash  in  such  Minerals  as  Epidote,  Chry- 
solite and  Muscovite  in  Soil.  —  Gardiner.  R.  F.  (Soil  Scientist,  Bureau  of  Soils,  U.  S. 
Department  of  Agriculture),  in  the  Journal  of  Agricultural  Research,Vol.  XVI,  No.  10, 
pp.259-  261.     Washington,  March  10,   1919. 

While  experiments  relating  to  the  solubility  of  the  lime,  magnesia  and 
potash  of  various  silicates  have  frequently  been  carried  out,  especially 
by  means  of  a  saturated  solution  of  carbon  dioxide,  there  seems  to  have 
been  relatively  little  work  done  upon  the  degree  of  action  of  soil  extracts 
upon  the  lime,  magnesia  and  potash  present  in  epidote,  chrysolite  and 
muscovite,  —  minerals  commonly  found  in  soils.  The  writer  took  from 
0.1  to  1.0  gm.  of  finely-ground  epidote  and  chrysolite,  and  from  0.1  to  0.4  gm. 
of  muscovite,  and  left  them  for  two  months  in  contact  with  25  cc.  of 
soil  extract  at  a  temperature  of  250  C.  He  found  that,  on  an  average, 
1.6  %  of  the  total  lime  of  the  epidote,  0.21  %  of  the  total  magnesia 
of  the  chrysolite,  and  11-21  %  of  the  total  potash  of  the  muscovite 
were  dissolved  in  this  manner. 

817  -  Influence  of  Salts  on  the  Nitric-Nitrogen  Accumulation  in  the  Soil.  —  Greaves, 
J.  E.  (Chemist  and  Bacteriologist),  Carter,  E.G.  (Assistant  Bacteriologist),  and  Gold- 
thorpe,  H.  C.  {Idem.,  Department  of  Bacteriology,  Utah  Agricultural  Experiment 
Station),  in  Journal  of  Agricultural  Research,  Vol.  XVI,  No.  4,  pp.  107-135  +  5  Fig. 
+  Bibliography  of  13  Works.  WTashington,  January  27,  191 9. 

The  purpose  of  this  investigation  was  to  determine  the  relative  toxi- 
city of  various  substances  found  in  or  applied  to  a  soil,  as  measured  in 
terms  of  bacterial  activities  of  the  soil,  as  well  as  to  determine  the  stimu- 
lating influence  of  various  substances  upon  bacterial  activity,  and  the 
manner  in  which  it  is  exerted.  The  soil  used  was  of  a  sedimentary  nature 
(sand  and  silt)  in  which  all  the  elements  of  plant  food  were  present  in  abun- 
l  >■  nee  with  the  exception  of  nitrogen,  of  which  the  amount  did  not  exceed 
.15  %.  The  said  soil,  after  being  air-dried,  was  divided  into  100  gm. 
portions  to  each  of  which  2.  gm.  of  dried  blood  was  added.  The  salt 
whose  action  was  to  be  studied  was  added  from  a  carefully  standardised 
stock  solution  and  the  moisture  content  made  up  to  20  per  cent  by  the 
addition  of  distilled  water.  The  samples  thus  prepared  were  incubated 
at  28°-30°  C.  for  21  days  ;  the  nitric  nitrogen  was  determined  by  reduction 
with  iron  and  sulphuric  acid,  and  the  ammonia  then  distilled. 
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The  salts  studied  were  :  the  chlorides,  nitrates,  sulphates,  and  carbo- 
nates of  sodium,  potassium,  calcium,  magnesium,  manganese  and  iron. 
The  toxicity  of  these  salts  was  found  to  depend  upon  the  specific  character 
of  the  salt  itself,  and  not  upon  the  ions.  In  descending  order,  the  toxicity 
was  as  follows:  —  Sulphate  of  sodium,  carbonate  of  sodium,  carbonate 
of  calcium,  sulphate  of  potassium,  carbonate  of  potassium,  ferric  nitrate, 
nitrate  of  sodium,  sulphate  of  magnesium,  ferric  sulphate,  nitrate  of 
calcium,  nitrate  of  potassium,  chloride  of  potassium,  nitrate  of  magnesium, 
manganous  carbonate,  manganous  chloride,  manganous  sulphate,  ferric 
carbonate,  chloride  of  magnesium,  nitrate  of  manganese,  ferric  chloride, 
carbonate  of  magnesium,  chloride  of  sodium,  chloride  of  calcium,  and 
sulphate  of  calcium.  The  toxicity  increases  with  the  concentration,  but 
in  certain  cases  more  rapidly  than  in  others. 

The  commonest  soil  alkalis  are  very  toxic  to  the  nitrifying  organisms, 
and  greatly  reduce  the  nitric  nitrogen  accumulation.  In  the  concentra- 
tions tested,  however,  most  of  the  salts  acted  as  stimulants.  The  only 
salts  which  did  not  act  thus  were  sulphate  of  sodium,  carbonate  of  sodium, 
carbonate  of  calcium,  sulphate  of  potassium,  carbonate  of  potassium  and 
iron  nitrate.  Chloride  and  sulphate  of  calcium  increased  the  nitric-nitro- 
gen accumulation  of  the  soil  67  and  97  per  cent  respectively.  On  the  other 
hand,  the  nitrates  in  some  concentrations  caused  loss  of  nitrogen,  and  in 
others,  the  fixation  of  nitrogen.  Nitrate  of  manganese  proved  the 
strongest  stimulant. 

The  ammonifying  powers  of  a  soil  containing  alkalis  are  a  better 
index  of  its  crop-producing  capacity  than  the  nitrifying  powers  ;  but  those 
compounds  which  are  the  strongest,  plant  stimulants  are  also  the  most 
active  in  increasing  the  nitric-nitrogen  in  the  soil,  and  it  is  very  likely 
that  the  effect  upon  the  plant  is  due  mainly  to  the  action  of  the  chemical 
compound  upon  the  bacteria  which  in  turn  render  available  more  plant 
food.  It  should  also  be  noted,  that,  though  many  of  the  nitrates  caused 
large  losses  of  nitric-nitrogen,  this  was  due  to  their  stimulation  of  species 
of  bacteria  which  transform  nitric-nitrogen  into  protein  nitrogen,  and 
was  not  the  result  of  denitrification. 


818  -  Fluorine  in  Soils,  Plants  and  Animals.  —  steinkoenig,  l.  i-i.  (Bureau  of  Soils, 
Department  of  Agriculture,  Washington,  D.  C),  in  The  Journal  of  Industrial  and  I 
meeting  Chemistry,  Vol.  XI,  No.  3,  pp.  463-465.  Easton,  Pa.,  May,  nun. 
The  average  fluorine  content  of  soils  is  0.3  per  1000  ;  it  is  derived  from 
the  following  minerals:   biolite,  tourmaline,   muscovite,   apatite,   fluorite 
and  phlogopite.     Large  quantities  of  fluorine  may  be  expected  in  soils 
carrying  large  amounts  of  mica.     The  roots  of  the  plants  absorb  the  fluo- 
rine and  transmit  it  to  the  animals  consuming  these  plants.     Animals  also 
obtain  fluorine  from  spring  water  (1). 


(1)  Bee:  R.  1916  No.  628  —  R.  july-Aug.-Sept.  1919,  No.  S49.  {Ed.). 
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819  -  Nitrates,  Nitrification,  and  Bacterial  Contents  of  Five  Typical  Acid  Soils  as 
affected  by  Lime,  Fertiliser,  Crops  and  Moisture.  —  noyes,  h.  a.  (Research  Asso- 
ciate in  Horticultural  Chemistry  and  Bacteriology)  and  Conner,  S.  D.  (Associate  Chemist 
in  Soils  and  Crops,  Purdue  University  Agricultural  Experiment  Station),  in  Journal  of 
Agricultural  Research,  Vol.  XVI,  No.  2,  pp.  27-42  +  2  Fig.  -f  9  Pi.  +  Bibliography  of 
26  Works.  Washington,  January  13,  1919. 

An  investigation  dealing  with  the  formation  of  nitrates  in  the  soil, 
and  with  bacterial  activities  (as  represented  by  the  number  of  bacteria  pre- 
sent), as  well  as  with  the  correlation  of  these  two  factors  under  specific 
conditions  of  the  soil. 

Controlled  greenhouse  experiments  were  carried  out  upon  five 
typical  acid  soils.  In  part  of  the  experiments,  the  soils  were  fertilised 
with  calcium  carbonate,  superphosphate  and  complete  fertiliser,  cropped 
to  wheat  and  clover,  and  kept  at  optimum  moisture  content,  while 
in  the  other  part,  the  soils  were  unfertilised,  uncropped,  and  kept 
respective^  one-fourth,  one-half,  and  fully  saturated  with  water.  The 
results  obtained  include  crop  yields,  soil-acidity  determination,  nitrates  in 
the  soils  when  sampled  and  after  incubation  with  ammonium  sulphate, 
and  also  the  number  of  aerobic,  anaerobic  and  carbon-dioxide-surviving 
microorganisms  present  in  the  soil. 

The  amount  of  nitrates  present,  and  the  nitrifying  power  of  the 'un- 
treated soils  varied  with  the  organic  matter  and  total  nitrogen,  rather 
than  with  the  acidity  of  the  soil. 

Manuring  tended  to  increase  nitrification,  but  not  to  the  same  extent 
as  calcium  carbonate ;  but  on  the  other  hand,  independently  of  the  different 
treatments,  the  presence  of  growing  clover  kept  down  the  nitrate  contents 
of  the  soils. 

The  degree  of  saturation  of  the  soils  affected  the  nitrates  present, 
and  as  a  rule,  more  nitrate  was  found  in  soil  kept  one-half  saturated  with 
water  than  in  soil  kept  one-fourth  saturated.  The  soils  that  had  been 
kept  fully  saturated  with  water  for  10  months  contained  no  nitrates,  and 
formed  none  when  incubated  with  ammonium  sulphate.  The  ratio  of 
nitrates  present  in  the  uncropped  soils  before  incubation  to  the  nitrates 
present  after  incubation  shows  that  the  nitrate  content  of  these  acid  soils 
tends  to  reach  an  equilibrium,  above  which  no  increase  is  obtained  with- 
out additional  treatment. 

The  bacterial  flora  varied  in  the  different  soils,  and  no  bacteria  devel- 
oped into  colonies  visible  to  the  naked  eye,  as  long  as  the  plates  were 
incubated  in  an  atmosphere  of  flowing  carbon-dioxide  gas.  Calcium 
carbonate  additions  increased  the  bacterial  content  of  the  soils.  This 
increase  was  largely  in  the  aerobic  organisms.  The  use  of  a  complete 
fertiliser  produced  but  small  increases  in  the  number  of  bacteria.  The 
degree  of  saturation  at  which  the  soil  was  kept  changed  the  proportions 
between  the  aerobic,  anaerobic  and  carbon-dioxide-surviving  bacteria. 

Cultures  from  soil  samples  that  had  been  kept  one-fourth  saturate 
with  water  contained  the  largest  proportion  of  organisms  forming  mould- 
like colonies.  Under  optimum  moisture  conditions,  both  with  and  with- 
out   the  addition  of  lime  and    fertiliser,  the    nitrates    after   incubation 

-19] 


8l8  SOIL  PHYSICS,    CHEMISTRY  AND   MICROBIOLOGY 

„   „  ,  - -  ^ 

varied  directly  with  the  number  of  aerobic  bacteria.  In  gen?ral,  the  larger 
the  aerobic  bacterial  content  and  the  nitrifying  power  of  the  soil,  the  larger 
the  crop  yields,  and  these  investigations  show  the  reasons  why  it  is  worth 
while  to  adopt  a  system  of  soil  improvement  which  includes  the  addition 
of  lime,  phosphate  and  organic  matter.  It  is  evident  that  soil-fertility 
investigations  should  include  both  the  chemical  and  biological  examination 
of  the  soil. 


820  -  The  Decomposition  of  Cellulose  by  an  Aerobic  Organism  (Spirochaeta  cy- 
tophaga  n.  sp).  —  Hutchinson,  H.  B.  and  Clayton,  J.  (Rothamsted  Experimental 
Station,  Harpenden),  in  The  Journal  of  Agricultural  Science,  Vol.  IX,  No.  2,  pp.  143-173 
X    3  PI.  London,  April,  1919. 

The  processes  leading  to  the  decomposition  of  cellulose  and  related 
substances  in  the  soil  present  maii}T  features  of  considerable  theoretical 
and  economic  interest,  in  view  of  the  enormous  quantities  of  cellulose 
and  its  derivatives  which,  year  by  year,  find  their  way  into  the  soil  in  the 
form  of  plant  residues  and  organic  manures. 

The  waiters  have  already  discussed,  in  an  earlier  paper,  the  effect  of 
supplementing  the  amount  of  readily  decomposable  matter  in  the  soil  (1); 
in  the  present  paper,  they  confine  themselves  to  the  consideration  of  the 
processes  whereby  an  inactive  carbon  compound  —  in  the  form  of  cellu- 
lose -  ■  becomes  potentially  active  by  its  resolution  into  simpler  com- 
pounds. 

In  order  to  demonstrate  the  presence  of  aerobic  cellulose-decom- 
posing organisms  in  Rothamsted  soil,  a  mineral  salt  solution  containing  a 
small  piece  of  filter  paper  was  inoculated  with  about  one  gram  of  soil. 
This  gave  rise  under  aerobic  conditions  to  the  development  of  a  filiform, 
twisted  organism  more  closely  resembling  a  spirochaete  than  a  bacte- 
rium, to  which  the  writers  gave  the  name  Spirochaeta  cytophaga  n.  sp. 

In  older  cultures,  the  filaments  assumed  an  ovoid  or  spherical  form 
and  resembled  spores.  The  optimum  temperature  of  Spirochaeta  cyto- 
p ha ga  is  about  300  C,  but  it  fails  to  grow  on  ordinary  culture  media,  as 
its  development  is  inhibited  by  the  presence  of  0.25  %  of  peptone.  It 
flourishes  in  a  solution  of  nutritive  salts  containing  cellulose  and  simple 
nitrogen  compounds,  such  as  ammonium  salts,  nitrates,  amides,  and  amino- 
acids  at  low  concentrations.  All  carbon  derivatives,  with  the  exception  of 
cellulose,  inhibit  its  development,  but  cellulose  in  any  form  is  decomposed 
at  25-300  C,  and  gives  rise  to  mucilage  of  a  pectic  type.  When  a  cul- 
ture- oi  Azotobactcr  in  mannite  was  added  to  a  cellulose  culture  of  this 
nature,  the  amount  of  nitrogen  fixed  was  increased.  The  by-products  of 
the  action  of  Spirochaeta  cytophaga  are,  in  addition  to  the  above-men- 
tioned mucilage,  a  pigment  related  to  the  carotin  group,  and  small  quan 
tities   of  volatile   acids. 


(1)  See  A'.  March   [919,  No.  281.  (Ed.) 
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821  -The  Use  of  Explosives  in  Agriculture.  —  1   bruttini,  a.,  Suii'uso  degii  espiosivi 

in  agricoltura,  in  U Agricoltura  italiana  illustrata,  Year  I,  No.  4,  pp.  21-31, 12  Fig.  Milan, 
April,  25  1919. — II.  Idem,  Ancora  suii'uso  degli  espiosivi  in  agricoltura.  Ibid.  No.  6, 
pp.  33-38,  7  Fig.  Milan,  June  25  191 9.  —  III.  I^artje.  P.  Defoncements  a  la  dynamite 
in  Le  Progr&s  agricole  et  viticole,  Vol.  LXXII,  Year  36,  No.  27,  pp.  .14-18,  2  Fig. 
Montpellier,  July,  6  1919. 

Economic  expediency  of  the  use  of  explosives.  —  Some  people 
hold  that  it  is  not  economically  possible  to  use  explosives  in  agriculture. 
This  may  be  true  of  the  ordinary  trenching  of  an  entire  area  either 
superficially  or  into  the  subsoil,  in  which  case  a  large  quantity  of  explosive 
is  required.  But  if  the  displacement  of  the  soil  is  limited  to  narrow  strips 
for  scooping  out  ditches  or  small  patches,  for  opening  up  holes,  for  planting 
trees,  for  digging  out  drainage  pits  or  for  extracting  the  stumps  of  trees, 
there  is  economic  expediency  in  using  explosives  even  if  their  cost  is  rather 
high. 

Agricultural  explosives.  —  Of  the  very  great  number  of  explo- 
sives that  are  known  a  few  only  are  suited  for  use  in  agriculture,  for  which 
purpose  they  should  combine  power  and  rapid  expansion,  be  easily  trans- 
ported, easily  preserved,  easily  handled  and  of  moderate  cost.  If  ordinary 
black  mining  powder,  which  is  not  powerful  enough  and  which  decomposes 
in  moist  soil,  is  eliminated,  3  kinds  of  explosive  can  be  used  in  agriculture : 
dynamite  and  other  explosives  derived  from  nitroglycerin;  explosives  made 
from  chlorate  of  potash  or  perchlorates ;  safety  explosives  from  ritrate  of 
ammonia.  Dynamite  which  explodes  also  under  water  is  very  useful  in  wet 
ground.  Ordinary  low  standard  dynamite  containing  20-25  %  of  nitro- 
glycerin does  quite  well  for  agriculture.  Chlorate  of  potassium  and 
perchlorate  of  ammonia  powder,  which  are  very  violent,  can  be  used  for 
breaking  up  a  rocky  spb-soil  or  for  blasting  big  rocks  scattered  over  the 
surface  of  arable  ground,  but  they  do  not  suit  ordinary  ground  or  tree 
planting.  The  author  considers  that  nitrate  of  ammonia  explosives  can 
be  used  in  agricultural  work  because  they  are  very  safe. 

Precautions  for  the  preservation  and  use  of  explosives.  — 
(1)  The  magazine  should  be  well  closed,  dr}'-,  airy  and  not  too  warm :  a  ma- 
gazine in  re-inforced  concrete  is  very  suitable  ;  the  walls  should  be  about 
15  cm.  thick  and  the  roof  7.5  cm. :  inside  there  should  be  no  exposed  metal 
in    the    walls. 

(2)  Boxes  containing  explosives  should  not  be  opened  in  the  magazine 
but  should  be  taken  some  distance  away  and  only  opened  when  required 
for  use.  If  the  covers  of  the  boxes  are  not  secured  by  screws  they  should 
be  opened  with  wooden  wedges. 

(3)  Dynamite  cartridges  should  be  kept  in  a  horizontal  and  not 
in  a  vertical  position  because,  in  the  latter  case,  the  nitroglycerin  would 
collect  at  the  bottom  and  part  of  it  would  easily  escape  (sweating)  and 
would   be  dangerous. 

(4)  Detonators  should  never  be  kept  together  with  explosives. 

(5)  When  handling  explosives  neither  smoking  nor  lighted  lamps 
should   be   permitted.     Work  with  explosives   should   be   done   by   day. 

(G)  Sawdust  which  may  get  into  detonators  should  be  removed  by 
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shaking  them  gently :  pointed  iron  or  metal  instruments  should  never  be 
used  for  this  purpose.  Detonators  should  not  be  attached  to  the  cart- 
ridges until  they  are  to  be  used. 

(7)  Explosives  should  not  be  left  long  in  the  sun. 

(8)  Dynamite  should  be  handled  as  little  as  possible  because  it  often 
causes  bad   headache. 

(9)  For  tamping  the  charge  in  the  holes  a  wooden  tamper  should 
always  be  used,  never  an  iron  one.  The  first  part  of  the  tamping  (sand, 
tow,  clay,  etc.)  should  be  slightly  compressed,  the  upper  part  more  tightly 
packed. 

(10)  Do  not  be  too  economical  over  the  length  of  fuse,  as  it  burns 
at  the  rate  of  about  60  cm.  a  minute. 

(11)  Two  different  kinds  of  explosive  should  not  be  placed  in  the  same 
hole. 

(12)  If  no  explosion  results  do  not  go  near  before  half  an  hour  after 
the  lighting  of  the  fuse,  if  a  fuse  is  used,  nor  before  10  minutes  if  the  charge 
is  fired  electrically.  In  any  case  an  unexploded  charge  should  never 
be  taken  out,  a  fresh  charge  should  be  placed  in  a  parallel  hole  15  cm. 
from  the  old  one. 

(13)  When  an  explosion  occurs  in  ground  which  is  not  stony  there 
is  no  danger  even  close  by,  since  the  external  effect  of  the  explosion  throws 
fine  earth  a  few  metres  high  and  around.  But  in  the  case  of  explosions 
in  stony  ground  or  for  breaking  up  big  rocks  on  the  surface,  the  fuse 
should  be  long  enough  to  enable  the  operator  to  get  200  to  300  m.  away 
before  the  explosion  takes  place,  or  if  the  charge  is  fired  electrically  the 
button   should   be   at   the   above   mentioned   distance. 

Clearing  and  working  the  soil  with  explosives.  —  The  prin- 
cipal uses  of  explosives  in  agriculture  are  (1)  Clearing  the  surface  or  grub- 
bing up  the  subsoil;  (2)  working  bare  or  planted  ground;  (3)  scooping 
out  ditches  ;  (4)  opening  holes  in  the  subsoil  for  drainage  in  marshy 
ground;  (5)  stumping  in  dis-afforested  land;  (6)  breaking  up  rocks 
on  the  surface. 

There  are  further  uses  of  an  indirect  character  :  —  enriching  the  soil 
with  fertilisers  :  destruction  of  moles,  rats  and  insects  infesting  the  soil, 
and  of  fungi  injurious  to  plants,  by  means  of  poisonous  fumes  produced  by 
explosions.  The  explosion  causes  a  spheroidal  cavity  from  which  fissures 
radiate  in  all  directions,  but  in  clay  soils,  especially  if  they  are  very  wet, 
the  expli  ision  throws  particles  from  the  centre  into  the  pores  of  the  surround- 
ing  -round  and  thus  a  cavity  with  hard  compact  walls  is  produced  ;  the 
soil,  instead  of  being  r<  duced  to  fragments  and  fissured,  is  com] acted  and 
in  worse  physical  condition  than  before  the  explosion.  The  use  of  explo- 
sives cannot  therefore  be  recommended  for  wet  clay  soils. 

Explosives  disintegrate  deep  strata  in  all  directions  :  they  facilitate 
the  work  of  farm  implements  and  make  the  soil  porous  and  absorbent 
1o  its  greatesl   deaths.  In  orchards  explosives  can  1  -  deep  digging 

if  placed   it  suitable  intervals  between  the  trees 
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Fissures  in  the  soil  facilitate  the  penetration  of  water  and  so  in  cer- 
tain cases  irrigation  can  be  dispensed  with. 

The  author  notes  results  in  various  countries  of  the  successful  use  of 
explosives  in  the  preparation  of  fields,  kitchen-gardens,  vineyards,  or- 
chards and  colonial  plantations. 

Scooping  out  of  ditches  and  draining.  —  Displacement  of  soil  with 
the  help,  of  explosives  makes  it  possible  to  scoop  out  ditches  with  simple 
labour  with  spade  and  shovel.  In  the  direction  which  the  ditch  is  to  have, 
slightly  inclined  (250  to  450)  holes  are  bored  60  cm.  to  70  cm.  apart  ; 
the  bottom  of  the  bore  should  be  15-20  cm.  above  the  bottom  of  the  ditch 
that  is  to  be  made.  A  single  dynamite  cartridge  is  placed  in  each  ;hole 
except  the  middle  one  in  which  2  or  3  cartridges  are  placed.  The  central 
charge  is  fired  and  causes  the  others  to  explode.  With  a  single  row  of 
cartridges  in  not  too  hard  ground  ditches  1.50  m.  in  width  at  the  top, 
0.90  m.  at  the  bottom  and  from  0.90  to  1.50  m.  in  depth  can  be  obtained. 

With  2  or  3  rows  of  cartridges  in  parallel  holes  ditches  5  m.  in 
width  at  the  top  and  1.50  m.  in  depth  can  be  made. 

A  similar  procedure  is  followed  for  making  holes  for  planting  trees. 
Explosives  have  proved  very  useful  for  draining  marshy  or  wet  land  through 
the  subsoil  by  breaking  through  to  a  permeable  stratum. 

Breaking  up  stumps  and  rocks.  —  The  most  practical  method  of 
getting  rid  of  stumps  (especially  big  ones  with  strong  roots)  is  by  means 
of  explosives.  The  charge  is  placed  under  the  stump  in  a  hole  inclined  at 
an  angle  of  about  450,  at  the  point  of  greatest  resistance  and  at  a  sufficient 
depth.  Dynamite  containing  25  %  of  nitroglycerin  and  of  slow  action 
is  the  best  for  this  work.  Trees  may  also  be  felled  by  surrounding  the 
trunk  with  a  girdle  of  cartridges.  To  calculate  the  amount  of  explosive  re- 
quired the  English  method  is  as  follows ;  after  calculating  the  square  of  the 
circumference  of  the  stump  this  is  divided  by  3  if  the  tree  has  small  roots, 
by  2  for  trees  well  furnished  with  roots  :  no  division  is  made  in  the  case 
of  trees  with  numerous  very  large  roots.  The  quotient  so  obtained  gives 
the  number  of  ounces  (1  ounce  =  28.35  gm-)  °*  dynamite  (containing  25  % 
of  nitroglycerin).  On  the  other  hand  some  experimenters  have  found  that 
for  similar  stumps  and  in  similar  ground  the  quantity  of  djmamite  varies 
with  the  square  of  the  diameter  of  the    stump. 

Applying  these  two  methods  of  calculation  the  author  obtained  the 
following  data  : 


Diameter 

Squares  method 

English  method 

of  the  stumps 

Dynamite  required 

Dynamite  required 

m. 

gm. 

gm. 

O.4O 

160 

151 

0.50 

^50 

236 

O.OO 

300 

340 

O.70 

490 

463 

O.80 

640 

604 

O.90 

8lO 

7^5 

I. OO 

I  OOO 

944 
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As  can  be  seen  the  English  method  gives  slightly  lower  results  but 
there  is  sufficient  agreement  for  practical  purposes. 

II.  —  Professor  Sobrero,  the  inventor  of  nitroglycerin,  has  expe- 
rimented since  1878  in  the  use  of  dynamite  for  clearing  land  in  Italy,  es- 
pecially in  the  Roman  Campagna  where  the  stratum  of  volcanic  tufa 
("  cappellaccio  ")  forming  the  subsoil  can  easily  and  efficiently  be  reduced 
to  fragments. 

Experiments  in  clearing  land  with  dynamite  were  made  some  years 
ago  on  the  land  belonging  to  the  monastery  of  the  Tre  Fontane  near  Saint 
Paul's,  Rome,  on  behalf  of  the  "  Societa  Dinamite  Xobel"  of  Avigliana. 
The  same  Company,  acting  with  the  Florence  Forestry  Inspectorate,  is  now 
experimenting  in  planting  rocky  ground  at  Monte  Morello  near  Florence : 
other  experiments  in  planting  acacias  and  other  trees  in  pebbly  ground 
near  the  Company's  works  at  Carmignano  (Florence)  have  been 
successful. 

III.  Dr.  L/ARUE  agrees  with  Professor  Bruttlnt  in  recommending 
that  dynamite  should  not  be  used  for  ordinarj-  trenching  or  in  the  culti- 
vation of  annuals.  On  the  other  hand  he  recommends  its  use  for  scooping 
out  ditches  and  holes  for  tree  planting  and  for  splitting  stumps.  Ope- 
rations relating  to  digging  up  the  soil  with  the  help  of  explosives  succeed 
best  when  the  ground  is  moist,  i.  e.3  in  winter  :  those  which  have  for 
object  the  upheaval  of  the  ground  (ditches,  holes,  stumping)  succeed 
best  when  the  soil  is  quite  dry,  that  is  to  say  at  the  beginning  of  autumn. 

The  author  gives  some  technical  details  of  the  different  operations 
and  mentions  some  experiments  also  quoted  by  Professor  Bruttini. 

822  -  Observations  en  Italian  Dry-Faimingf  (1).  —  Jovjno,  s.,  in  Le  Stazumi  speri- 

mentali  agrarie  italiane,   Vol.   IJI,  Part.   3-4,  pp.    125-192.  Modena,   1919. 

In  Italian  agriculture,  "  maggese  "  (fallow)  in  the  strict  classical  sense 
of  the  word  (novalis  or  novate  in  latin)  consists  in  tilling  the  soil  without 
making  it  produce  any  crop  for  an  entire  agricultural  year.  Afterwards 
this  word  has  taken  the  larger  meaning  of  cultivation  for  improving  the  soil, 
so  that  at  the  present  time  we  discriminate  between  "maggese  vestito  " 
(green  fallow)  and  the  classic  novate  of  Virgil  which  is  called  "  maggese 
nudo  "  (bare  fallow),     '  vacante  ",     :<  venule  "  or  "  primitivo  ". 

At  present  the  classic  fallow  with  4  successive  ploughings,  that  is 
to  say  (1)  "  Rornpitura  "  (clearing)  carried  out  in  winter  ;  (2)  "  ristoc- 
catura  "  (about  March);  (3)  "  terziatura  "  (about  May);  (4)  "  arrusso  " 
(in  August)  corresponding  to  the  Latin  words  1)  proscindere  ;  2)  iterare 
or  effringere  ;  3)  terziari  or  revertere";  4)  lirare;  is  still  practised  without 
any  change  in  the  Tavoliere  di  Puglia  (Apulia). 

After  a  complete  fallow  follow  2  or  3  crops  of  autumn  cereals  in 
three  or  four  year  rotation,  or  longer,  according  to  the  greater  or  less 
fertility  of  tin- -oil;  in  the  latter  case  a  year  or  more  of  rest  with  grazing 
is  Interpose 

(1)  T1k-  first  part  of  thi-  work  was   summarised  in  R  ,  May  1919,   No.   560,   (Ed.) 
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The  rainfall  of  one  year  affects  the  cultivation  of  the  following  year, 
as  is  shown  by  observations  made  by  the  author  during  the  very  dry 
year  1914  :  from  the  autumn  of  1913  to  the  spring  of  1914  inclusive,  only 
158.  mm.  of  rain  tell  at  Taranto  (compared  with  a  normal  rainfall  of 
481  mm.)  an  amount  scarcely  sufficient  for  a  crop  of  5  quintals  of  wheat 
per  hectare  ;  now,  the  fields  which  had  been  tilled  early  and  several  times 
the  preceding  year  produced  10-12  quintals  of  wheat  per  hectare,  while 
on  land  where  no  superficial  soft  spongy  layer  (mulch)  had  been  formed 
the  wheat  plants  did  not  grow  higher  than  10-20  cm.  and  had  to  be  grazed. 

Generally  wheat  on  tilled  fallow  produced  more  than  wheat  grown 
after  hoed  crops  and  the  latter  more  than  wheat  grown  on  broken  — 
up  grassland. 

Comparing  the  winter  rainfall  and  the  average  winter  temperature 
with  the  grain  yield  of  the  local  kinds  of  wheat  '"  carlantino  ':  and 
"  bianchetta  ",  grown  by  Dr.  N.  StrampELLI  during  the  12  years  1906-1907 
to  1917-1918  at  the  Experimental  Station  tor  cereals  at  Foggia  on  land  pre- 
viously treated  as  tilled  fallow,  the  author  draws  the  following  conclusions: — 

(1)  The  yield  of  wheat  increases  in  direct  proportion  to  the  winter 
rainfall  and  inversely  to  the  average   winter  temperature. 

(2)  The   thermo-udometric   period   having  the   greatest    influence 
on  the  yield  is  the  winter. 

If  the  agricultural  and  economic  value  of  deep  tillage  on  dry -farmed 
lands  fully  permeable  to  water  and  air  is  open  to  discussion,  it  is  less  so 
for  Italian  "  a rido culture  "  where,  owing  to  the  presence  of  laterite  and 
the  greater  proportion  of  clay,  the  ground  is  less  permeable  than  that  of 
North   America. 

The  author  quotes  several  examples  of  good  economic  results  obtained 
by  deep  tillage,  some  farmers  maintaining  that  the  best  season  for  carry- 
ing out  the  work  is  in  the  heat  of  summer,  an  opinion  entirely  opposed 
to  the  principle  of  "  dry-farming  "  but  tending  to  ascribe,  in  the  farms 
of  Puglia,  the  greatest  importance  to  the  extirpation  of  weeds.  In  this 
connection  the  author  mentions  the  experiments  which  he  made  in  the 
experimental  farm  of  the  Matera  Professorship  of  Agriculture  :  they 
show  that  the  effects  of  the  extirpation  of  weeds  last  throughout  several 
subsequent  years.  The  three  great  agronomic  effects  of  fallowing  as 
practised  in  Italy,  all  three  helping  to  economise  the  water  required  by 
vegetation,  are  :  —  extirpation  of  weeds ;  concentration  of  nutritive  soil 
solutions ;  formation  of  a  soft  spongy  mulch.  The  sanitary  and  social 
reasons  for  fallow  and  its  persistence  in  the  arid  South  of  Italy  (in  spite 
of  numerous  examples  of  useful  changes)  are  summed  up  specially  in  the 
prevalence  of  malaria  which  makes  the  country  uninhabitable,  and  thus 
leads  to  a  shortage  of  grass  lands  and  stall  feeding.  The  observations  made 
by  the  author  at  the  Matera  experimental  farm  both  in  very  dry 
years  (such  as  1913-1914)  and  in  very  wet  years  (such  as  191 5)  often  still 
more  unfavourable,  have  led  to  the  conclusion  that :  — 

(1)   In  the  South  of  Italy  the  application  of  farmyard  manure  to 
wheat,  though  useful  in  some  respects,  should  be  moderate. 
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(2)  It  is  necessary  to  sow  more  thickly  than  in  the  "  Far  West "  of 
America,  that  is  to  say  140-180  kg.  per  hectare  (compared  with  45-80  kg. 
in  the  "  Far  West  "),  for  thin  sown  wheat  in  spite  of  abundant  tillering, 
produces  ears,  fine  on  the  outside,  but  empty,  and  the}-  have  less  resistance 
to  rust  and  to  injuries  caused  by    rapid  thawing. 

Hard  wheats  can  be  divided  into  2  classes  according  to  the  colour 
of  the  episperm  in  perfectly   ripe  ears :  — 

(1)  Red  wheats;  (2)  yellow  wheats,  and  each  of  these  two  classes 
comprise  2  groups,  one  of  a  single  colour  and  the  other  with  the  addition 
of  black.  The  class  of  red  and  red-black  hard  wheat  belongs  to  the 
interior,  that  of  the  yellow  and  yellow-black  hard  wheat  to  the  coast. 
Consequently,  in  hard  wheat  the  red  pigment  is  a  xerophytic  character 
while  the  yellow  pigment  is  a  halophytic  character.  The  coast  wheat  is 
shorter  than  the  wheat  growing  in  the  interior  and  has  the  blades  less 
developed,  which  enables  it  to  resist  rust  better. 

In  this  connection  the  observations  of  the  author  show  that  in  the 
South  of  Italy  the  most  serious  injury  is  caused  by  late  rust  attacking  the 
wheat  when  in  the  ear.  Now,  the  late  wheats  (Cignarella,  Boschetti, 
Vilmorin)  show  the  greatest  resistance  to  rust  :  this  apparent  contradic- 
tion is  explained  by  the  feeble  growth  of  the  late  wheat  during  the  winter 
and  until  it  forms  the  ear,  which  gives  greater  resistance  to  rust  than  that 
given  by  early  formation  of  the  ear  and  perhaps  even  by  the  quick  forma- 
tion of  the  ear.  The  result  is  that  earliness  protects  wheat  more  against 
scorching  ("stretta"),  than  against  rust. 

Taking  as  basis  the  climatic  conditions  and  the  yield  of  different 
kinds  of  crops  in  Apulia  during  recent  years,  the  author  shows  that, 
in  the  arid  parts  of  Italy,  spring  is  a  more  critical  time  thermo-hygrome- 
trically  than  thermo-udometrically  and  more  in  the  coastal  part  than  in 
the  interior. 

Factors  affecting  vegetation  in  Puglia  are  firstly  the  amount  of 
moisture,  and  secondly  phosphorus  ;  this  is  why  manuring  with  phos- 
phates (heavily  at  intervals  with  slag  or  ground  phosphorite  :  moderately, 
and  repeatedly  with  superphosphate)  is  applied  not  only  with  the 
object  of  preventing  rust  and  assisting  fertilisation  and  fructification  of 
the  grain,  but  also  to  increase  in  every  way   the   phosphatic   minimum. 

For  the  evolution  of  Italian  dry-farming  it  is  necessary  to  select 
varieties  of  wheat  which  withstand  rust  and  drought,  to  study  their  spe- 
cial cultural  requirements  for  a  sufficiently  long  time  under  different  con- 
ditions of  climate  and  soil,  to  determine  all  the  details  of  rational  "  dry- 
farming"  of  wheat  and  of  other  herbaceous  plants  which  there  is  no 
question  of  suppressing  in  favour  of  arboriculture  but  on  the  contrary 
of  placing  them  under  experimental  study. 

The  difficulties  of  Italian  "  aridocultura  "  cannot  at  present  be  met 
either  by  arboriculture  on  a  large  scale  or  by  irrigation  or  by  "  dry- 
farming  ",  but  only  by  the  ancient  formula  "grain,  fodder,  cattle", 
supported  both  by  results  acquired  from  local  experience  and  those  which 
scientific  experiment  will  give.    The  author  considers  stall  feeding,  per- 
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manent  settling  on  the  land,  drainage,  medical  ambulance  service  (for 
the  treatment  of  malarial  patients) ,  and  the  sharing  of  profits  (already- 
practised  in  various  ways  on  the  Ionian  coast),  as  indispensable  measures 
of  general  utility. 

823  -  Water  Resources  of  Western  Morocco.  —  penet,  p.,  in  La  Houille  Blanche, 

pp.  338-351,  Paris,  November-December,  1918,  Summarised  in  Annates  de  la  Science 
Agronomique.  Year  XXXVI,  Nos  4-6,  pp.  219-220.  Paris  April- June,  .19:9. 

The  author  makes  a  rapid  examination  of  some  of  the  Great  Atlas 
mountains  in  Morocco.  He  shows  that  the  construction  of  reservoirs 
for  irrigation  would  be  difficult  and  would  have  small  practical  result. 
On  the  other  hand  the  production  of  motive  power  would  seem  to  be 
of  interest  in  the  places  he  visited.  Irrigation  might  be  greatly  extend- 
ed by  means  of  "retharas"  ("  ketheras  "),  or  underground  canals,  which 
are  already  much  used  where  the  natives  are  cultivating. 

The  author  studies  the  agricultural  use  of  water  in  the  different  agri- 
cultural districts  of  Morocco  :  the  coastal  zone  has,  he  thinks,  important 
supplies  of  underground  water  which  show  in  the  abundant  springs  near 
the  sea  on  the  edge  of  the  plain  of  Chaouia,  and  by  the  great  number 
of  "  dayas  "  (ponds) .;  however,  there  is  greater  depth  of  underground 
water  in  Abda  :  on  the  other  hand  the  alluvial  plain  of  Sbou  requires 
drainage. 

The  author  reminds  us  that  the  ideal  would  be  not  to  allow  a  single 
drop  of  fresh  water  to  reach  the  sea  from  these  regions. 

In  the  region  of  Meknes-ze-Sefrou,  an  elevated  plateau,  irrigation 
corrects  the  irregularity  of  the  summer  rainfall.  Perennial  streams  are 
numerous.  The  admirable  distribution  of  water  to  the  mills  and  fountains 
which  are  found  in  almost  all  the  Arab  towns  in  the  district  of  Fez  is  de- 
scribed with  interesting  details  :  an  ancient  network  of  frail  aqueducts 
is  carefully  organised  under  the  care  of  ameens  of  the  corporation  of  "  gou- 
adsi  "  who  are  charged  with  the  upkeep  and  clearing  of  obstructions  in 
the  conduits.  It  is  wonderful  to  see  such  a  delicate  network  work  properly ; 
at  first  sight,  ignoring  details,  it  appears  too  fragile.  In  the  country 
inhabited  by  the  Rehamna  and  by  the  Skharna  and  the  plain  of  Taala 
the  wadi  Tessaout  and  El  Abid  are  suitable  for  big  works.  As  tor  the 
Oum-er-Rbia  it  would  be  much  reduced  in  its  lower  part  if  the  judicious 
use  of  its  upper  waters  is  realised.     The  Tensift  might  also  be  utilised. 

A  monograph  on  the  wadi  Riraya,  a  torrent  of  the  High  Atlas,  is 
included  in  the  publication. 

Finally  a  programme  of  survey,  short  but  sufficiently  detailed  to 
enable  conclusions  to  be  reached,  is  considered  necessary  before  under- 
taking work  which  might  eventually  prove  useless. 

824  -  Irrigation  in  Mesopotamia :  Recent  Developments.  —  The  Times  Engineering 

Supplement.  Year  XIV,  No.   526,  p.  113.  Eondon,  191 8. 

The  military  conquest  of  the  great  delta  of  the  Euphrates  and  Ti- 
gris has  been  speedily  followed  b}*  the  putting  in  hand  of  irrigation  works, 
which  in  their  main  features    follow  the  scheme  prepared  by  Sir  William 
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Willcocks  for  the  Ottoman  Government  in  the  years  preceding  the  war, 
and  the  first  section  of  which,  the  Hindia  Barrage,  was  the  subject  of 
a  contract  made  in  191 1  and  was  completed  in  December,  1913. 

Irrigation  questions  have  always  received -attention  in  Mesopotamia,  and  the  early  begin- 
ning of  the  Christian  era  was  distinguished  for  important  canals  which  irrigated  the  country 
east  and  west  of  the  Tigris.  The  ravages  of  war  as  well  as  neglect  resulted  in  the  destruction 
of  many  of  these  old  works,  and  at  one  time  the  Euphrates  dwindled  to  insignificant  pro- 
portions, while  the  junction  of  the  Euphrates  and  Tigris,  which  for  many  centuries  was  at 
Kurna,  is  now  near  Basra.  Under  Turkish  rule  more  than  one  attempt  was  made  to 
carry  out  irrigation  works.  About  45  years  ago  work  on  a  barrage  across  the  Saklawia 
branch  of  the  Euphrates  was  put  in  hand,  but  it  had  the  disappointing  result  of  divert- 
ing the  main  stream  into  the  Hindia  branch  and  leaving  the  Hilleh  channel  practically  dry. 
To  provide  a  remedy  for  this  condition  of  affairs  the  Ottoman  Government  endeavoured,  by 
the  construction  of  a  weir  across  the  Hindia  branch  at  a  point  above  the  junction  of  the  two 
streams,  to  refill  the  Hilleh  channel.  This  project  failed,  partly  by  reason  of  lack  of  funds 
to  carry  out  subsidiary  works  and  partly  owing  to  the  silting  up  of  the  Hilleh  channel.  It 
was  finally  decided  that  Sir  William  WH.LCOOKS,  who  then  occupied  the  position  01  adviser 
to  the  Ottoman  Ministry  of  Public  Works,  should  report  on  the  situation,  and  all  that  has 
since  been  done  is  the  result  of  the  extensive  surveys  which  were  then  made  (1). 

The  river  delta  comprises  an  area  of  some  12  000  000  acres,  of  which 
two-thirds  is  desert  and  one-third  fresh-water  swamp.  The  rainfall 
throughout  this  region  averages  about  8  in.  a  year.  The  rivers  are  in  flood 
during  the  spring  months,  when  the  flow  in  the  1  '.uphrates  is  estimated 
at  120  000  cu.  ft.  per  second  and  in  the  Tigris  at  180  000  cu.  ft.  ;  and  Sir  Wil- 
liam \\  idlcocks  reported  that  it  should  be  possible,  even  without  new 
reservoirs,  to  grow  winter  crops  upon  an  area  of  6  000  000  acres  and  to 
obtain  summer  crops  from  half  that  acreage. 

The  first  work  undertaken  under  the  new  regime  was  the  repair  of  the 
old  Hindia  barrage,  as  well  as  the  making  of  provision  for  carrying  off 
the  surplus  flood  water  of  the  Euphrates.  The  important  part  of  the 
scheme  then  authorised  was,  however,  the  construction  of  the  new  Hindia 
barrage  across  a  new  channel  excavated  parallel  to  the  main  stream  for 
a  length  of  750  metres  with  a  breadth  of  268  metres.  The  new  barrage, 
with  the  lock,  extends  across  the  whole  width  of  the  new  channel,  and  a 
subsidiary  dam  with  lock  was  also  provided,  50  metres  below  the  main 
dam.  A  diversion  of  the  Hilleh  branch  was  made  and  fitted  with  control- 
ling sluice  gates  as  well  as  a  navigation  lock,  and  the  old  channel  of  the 
Euphrates  was  closed  by  an  earth  dam. 

It  was  intended  to  construct  two  barrages  on  the  Tigris,  one  of  which 
would  have  been  near  the  ancient  Ximrod's  dam  ;  but  the  whole  of  the 
reclamation  work  was  suspended  on  the  outbreak  of  war,  and  little  or  no 
advantage  has  been  derived  until  now  from  the  completion  of  the  Hindia 
barrage  owing  to  the  absence  of  the  necessary  branch  canals,  some  of 
which  wvre  to  have  been  provided  by  the  repair  of  the  old  system,  which 


IDS.-..-:  —  G  A  R   Borghbsani  I/irrigarione  in  different!  Stati  e  colonic  Commt 
Reale  per  studi  e  proposte  relativt  id  opere  d'irri  ione,  f  Parte   Bergamo,  j 

—  R.  1914,  No    in    (Ed.) 
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had  fallen  into  disuse,  while  others  were  to  have  been  new  constructions. 
Although  the  estimated  acreage  which  has  now  been  put  under  cultivation 
falls  far  short  of  the  figures  mentioned  in  Sir  William  Wiulcocks's  report, 
nearly  100  of  the  old  canals  on  the  Hilleh  branch  have  been  repaired ; 
and  30  000  acres  have  been  brought  under  cultivation. 

It  is  mainly  below  the  barrage  that  repair  and  construction  of  the 
canals  has  been  carried  out,  but  the  new  works,  which  have  engaged  the 
services  of  about  14  000  Arabs,  have  enabled  land  to  be  cultivated  above 
the  barrage  as  well  as  down- stream.  The  preservation  of  the  country 
from  the  effect  of  floods  and  the  harnessing  of  the  water  available  is  na- 
turally the  first  work  which  has  been  undertaken,  but  serious  consideration 
mav  perhaps  be  given  at  an  early  date  to  the  construction  of  the  two  bar- 
rages on  the  Tigris  included  in  the  Willcocks  scheme,  which,  with  auxi- 
liary works,  are  estimated  to  cost  about  £  6  000  000. 

825     Utilisation  of  Street  Sweepings  and  the  Droppings  cf  Animals  at  Trieste.  — 

Tamaro  D.,  in   II  Coliivatore,  Year  65,   Nos.  15-16,   pp.  324-326.     Casale  Monferrato  , 
May  30-June  15,  1919- 

Trieste,  a  city  of  over  200  000  inhabitants,  collects  daily  90  tons  of 
sweepings.  In  view  of  the  difficulties  of  transport  caused  by  the  war  and 
of  the  great  scarcity  of  manure,  Ing.  Pio  Sauli,  of  the  technical  Bureau 
of  the  municipality,  conceived  the  idea  of  enriching  part  of.  the  sweepings 
by  mixing  them  with  the  dung  of  horses  and  other  animals  collected  daily 
in  the  streets  of  the  city,  so  as  to  obtain  a  compost  which  was  sold  at  20 
crowns  (21  fr.  at  par)  per  ton  at  the  shipping  wharf. 

The  remainder  of  the  sweepings,  after  having  been  roughly  sepa- 
rated from  pieces  of  glass,  tins,  and  similar  objects,  was  incinerated  in 
continuous  furnaces  alight,  composed  of  3  batteries.  During  the  4  years 
of  the  war  the  average  heat  value  furnished  by  the  sweepings  was  I  400 
calories,  which  corresponds  to  x\h  of  that  furnished  by  good  coal.  The 
thermic  power  obtained  daily  was  equal  to  that  of  a  coal  plant  consuming 
180  to  200  quintals  of  coal  daily  and  gave  an  electric  energy  of  875  HP 
which  was  used  to  supplement  the  central  electric  station  of  the  city. 

The  slag  (vitrified  ashes)  taken  from  the  kilns  is  immediately  plunged 
while  incandescent  into  water  so  as  to  yield  a  fragile  mass  more  or  less 
pulverised.  After  sifting,  the  finest  part  is  used  as  manure  ;  the  coarser 
part  is  used  for  buildings  of  reinforced  concrete  and  for  making  concrete 
bricks. 

The  fine  slag  has  the  following  percentage  composition  ;  — Lime  40.5 ; 
Silica  18  ;  Alumina'  6;  Ferric  oxide  4;  Magnesia  3.6;  Phosphoric  anhy- 
dride 1.03  ;  Chlorine  0.26.  It  corresponds  therefore  to  a  tetraphosphate 
and  can  be  used  as  an  excellent  phosphate  of  lime  fertiliser  :  it  has  been 
sold  to  farmers  at  3  crowns  3.15  fr.  per  ton. 

To  derive  a  real  manure,  Ing.  Sauli  added  to  the  incinerator  the 
"  crematorio  "  that  is  to  say  the  industry  that  utilises  the  bodies  of 
animals,  meat  seized  as  unfit  for  consumption,  the  bodies  of  stray 
dogs,  etc  :  altogether  1  ton  of   such  refuse  is   collected  in  Trieste  daily. 
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The  animals  are  skinned,  cut  in  pieces  and  boiled  in  a  autoclave.  The 
products  are  fats  used  in  soap  factories,  meat  meal  which  is  used  for 
fattening  (cbieflv  pigs),  and  as  manure  :  the  bones  are  broken,  ground  to 
powder,  and  used  as  manure  ;  with  the  broth,  which  is  very  thick  and 
contains  much  colloid  and  nitrogenous  matter,  is  mixed  powdered  slag,  the 
mixture  is  caked  and  sold  as  manure  and  contains  41  %  of  slag;  1.1  %  of 
nitrogen;  1  %  of  phosphoric  anhydride  ;  0.5  %  of  potash ;  it  sells  at  20 
crowns  a  ton.  To  make  this  manure  more  nitrogenous,  meat  meal,  which 
contains  8  %  of  fat  ;  56.97  %  of  organic  nitrogenous  matter;  20  % 
of  ash,  is  added.  The  bone  meal  is  not  sold  pure  but  is  mixed  with  an 
equal  part  of  slag  :  an  excellent  complete  manure  is  thus  obtained  having 
the  following  composition  :  —  13.13  %  of  organic  nitrogenous  matter 
17.35  %  of  phosphoric  anhydride;  9.84  %  of  silicates;  20  %  of  lime. 
The  broth  or  the  colloid  liquids  contains  43.69  %of  animal  nitrogenous 
substance,  corresponding  to  7  %  of  organic  nitrogen.  All  these  manures 
are  very  much  in  request,  especially  for  kitchen  garden  use. 

826  -  Green  Manuring  with  Perennial  Vetch  ( Vic/a  atropurpurea)   in   the 

United  States.  —  See  No.  878  of  this  Review. 

'827  -  The  Origin  of  African  Phosphates.  —  Faerega,  p.,  in  L'Echo  des  Mines  et  de 

la  Metallurgie,  Year  XLVII,  No.  2628,  pp.  334-335.  Pari?,  June  1,  1919. 
Information  regarding  the  origin  of  oolitic  phosphate  beds  in  the 
north  of  Africa  stretching  from  the  Mediterranean  to  the  Great  Atlas. 
The  whole  of  the  zone  has  been  affected  by  the  alpine  movement,  of 
which  the  folds,  through  the  Apennines  and  by  the  Gi la bro- Sicilian  arc, 
enter  Northern  Africa  at  Tunis  and  through  the  folds  of  the  Spanish 
Penibitic  range  enter  at  Tangier-Ceuta ,  the  two  extreme  arcs  being 
united  by  th*  tectonic  axis  of  the  North  African  alpine  movement  con- 
stituting the  southern  spur  of  the  great  anticlinal  of  which  the  huge  arc 
disappeaied  in  the  Pliocene  age  and  produced  the  Western  Mediterranean. 
Excluding  the  western  region  of  the  Great  Atlas  in  Morocco  and  some  zones 
in  Spanish  Africa  where  primary  formations  are  met  with,  the  entire  area 
oi  North  Africa,  more  than    1  500  km.  in  length    by    300  km.   in  width, 

Imost  entirely  occupied  by  secondary  formations,   chiefly  cretaceous, 

which  in  the  form   of  a    great  basin  lying  east  to  west  forms  a  bed  to 

strata,  the  residue  from  the  disintegration  of  which  indicates   the 

extraordinary  pluvial  and  fluvial  erosion  which  has  affected  them.     The 

nummulitic  strata  oi  the  Suessonian  group  ?ppear  at   Tunis  and,  with 

is  due  t'>  intense  denudation,  extend  in  a  westerly  direction  towards 
the  mountains  oi  Anghera  to  the  south  of  Tangier  where  they  curve  to 
the  north  and  connect,  under  the  Straits,  with  the  Spanish  nummulitic 
formation  oi  Cadiz  and  Malaga.  The  eocene  strata  are  sometimes  overlaid 
by  miocene,  and  a1  certain  places  below  the  quaternary,  volcanic  rocks,  i 
toti  ad  north,  become  very  abundanl    to  the  west,  especially  in 

the  region  oi  M<  lilla . 

The  tertiary  earthy  phosphates  oi  Tunis  and  Algeria  aie  found  in 
t)v    lower  Suessonian.  The  average  Tunisian  analysis  shows  60-68%  oi 

[MfMIt] 


MANURES    AND   MANURING 


829 


tricalcic  phosphate,  12  %  of  carbonate  of  lime  and  magnesia,  1  to  2  % 
of  iron  and  alumina,  a  little  fluoride  of  calcium  (sometimes  6  %),  6  %  of 
silica  and  4  %  of  water  containing  organic  matter. 

The  beds  of  phosphates  are  met  with  interstratified  with  lumachel 
limestone.  The  deposits  were  formed  on  a  sea  shore  or  in  a  shallow  sea  ; 
they  are  of  sedimentary  or  pseudo-sedimentary  origin,  marine  organisms 
and  chemical  action  of  the  sea  having  evidently  helped  in  their  formation. 
Moreover,  after  immersion  the  lower  beds  have  been  enriched  by  phos- 
phate of  lime  dissolved  by  atmospheric  water  and  brought  down  from 
higher  beds ;  in  a  similar  manner  deposits  of  flint  have  been  produced  sim- 
ply as  concretions  of  gelatinous  silica  dissolved  by  rainwater  from  felds- 
pathic  rocks,  or  from  strata  formed  by  organisms  with  silicious  skeletons. 

Phosphate  is  such  an  active  substance  that,  when  free,  it  combines  with 
lime,  forming  rapidly  porcelain-like  concretions  round  the  first  particle 
met  with  ;  if  it  is  organic  and  is  embedded  in  mud,  the  two  catalytic 
forces  unite,  increasing  the  original  microscopic  spherula  by  successive  layers, 
and  giving  the  marly  rock  an  oolitic  appearance,  and  finally  it  may  become 
an  incoherent  oolitic  phosphate  or  bed  of  phosphate  like  those  of  Tebessa 
(Algeria),  where  the  chief  layer  is  3  m.  thick,  or  those  of  Gafsa  (Tunis) 
where  the  2  layers  worked  measure  3  m.  and  2  m.,  if  the  phosphate 
of  lime  is  sufficiently  abundant,  so  that  the  spherical  grains,  developing 
and  becoming  compressed,  are  able  to  displace  the  mud  or  the  earthy- 
rock  in  which  they  lie.  At  the  Metlaoui  mine  in  the  Gafsa  deposit  the 
total  thickness  of  the  phosphate  beds  is  7  m.  in  a  formation   of  27  m. 

828  -  Phosphate  of  Lime  Resources  in  Egypt.—  The  Board  of  Trade  journal,  voi.cn 

No.   1167,  p.  485.     London,  April  10,   1919. 

Deposits  of  phosphates  occurring  as  beds  in  sedimentary  strata  are 
widely  distributed  in  Egypt.  They  are  very  similar  in  character  to  those 
of  Algeria  and  Tunis,  and  present  a  field  of  considerable  economic  import- 
ance. The  land  now  let  under  mining  lease  forms  a  very  small  proportion 
of  the  total  area  known  to  contain  phosphates,  so  that  there  is  ample  op- 
portunity for  prospecting  enterprise.  The  localities  in  which  phosphate 
is  at  present  being  mined  are  :  — •  The  Safaja  district  near  the  Red  Sea 
coast ;  the  Kossier  district  near  the  Red  Sea  coast  ;  and  the  Sebaia 
district  on  the  east  bank  of  the  Nile.  The  production  for  the  past  nine 
years  was  as  follows  :■ — 


Year 

Metric  tons 

Year 

Metric  tons 

1910 

1911    •    • 

1912 

1913 
1914 

2.397 
I2.0I2 

70.918 
IO4.450 

71-945 

1915 •    • 

1916 

1917 

1918 

82.99S 
125.008 
115. 

31-147 
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The  rock  phosphate  is  either  shipped  raw  in  bulk  or  manufactured 
into  a  finished  fertiliser,  of  which  two  kinds  are  at  present  made  in  Egypt, 
namely,  "  Ephos  basic  phosphate  "  and  "  Tetraphosphate  "  ;  these  are 
exported  in  bags. 

Prior  to  the  war  the  greater  part  of  Egypt's  phosphate  production 
was  shipped  to  Japan,-  which  took  75  565  tons  in  1914.  During  hostili- 
ties the  quantity  exported  has  fallen  owing  to  high  freight  rates  and  the 
impossibility  of  obtaining  sufficient  shipping  for  the  purpose.  In  1916, 
for  instance,  only  20  526  tons  were  despatched,  of  which  17  521  were  di- 
vided between  the  United  Kingdom  and  the  British  Colonies.  The  phos- 
phate mines  have,  nevertheless,  been  kept  working,  though  on  a  reduced 
scale,  and  the  bulk  of  the  ouptut  is  now  in  stock  awaiting  shipping  faci- 
lities. 

The  quality  of  the  rock  phosphate  varies  considerably  and  may  be 
roughly  divided  into  three  grades : — 


Tricdlcic  phosphate 

Iron  and  alumina 

Per  cent. 

Per  cent. 

60.0 

300 

64.O 

2.75 

70.0 

1.50 

(I) 

(2) 

(3) 

The  phosphate  produced  in  the  Nile  Valley  is  the  lowest  grade,  and  is 
shipped  from  the  port  of  Alexandria.  The  Red  Sea  districts  produce  the 
better  qualities,  which  are  despatched  from  the  ports  of  Safaja  and  Kos- 
sier.  Port  Safaja  is  a  deep-water  anchorage,  and  has  an  installation  for 
rapid  mechanical  loading. 

Superphosphate  has  not  yet  been  made  in  Egypt  owing  to  the  high 
cost  of  imported  acid.  The  imports  of  superphosphate  into  Egypt  have 
latterly  been  as  follows  : — 

Metric  tons  Metric  tons 

!.i. I3.I-18  1915 7056 

I9I-1 15278  191ft 3250  (1) 

829  -  Moroccan  Phosphates.  —  I.  L,.G.,  Moroccan  phosphates,  in  Le  Phosphate,  Year 
XXVIII,  No.  1282,  pp.  106-117.  Paris,  March  15,  1919.  —  II.  Moroccan  phosphates 
and  the  Gafsa  Company,  Ibid.,  No.   1283,  p.   132.     April  1,   191 9. 

There  are  in  Morocco  in  the  El  Boroudj  region  (a  small  locality  140 
kilometres  to  the  S.  S.  E.  of  Casablanca)  considerable  deposits  of  phos- 
phate of  lime  extending  from  west  to  east  for  nearly  too  kilometres  be- 
tween  Dai  Chaiai  and  Wadi  Zem.  These  deposits,  discovered  in  1912, 
were  for  eighteen  months  examined  by  means  of  trenches,  galleries  and 
le  by  the  Mines  Department  of  the  Protectorate.  These  works, 
which  have  a1  presenl  only  touched  the  deposits  situated  to  the  west  of 


d)  d    International  Institute  op   Agriculture,    Tht    International  Movement  ot 

Fertilise)  .  \  issiin. 
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El  Boroudj,  have  shown  the  existence  of  a  phosphate  formation  about 
50  m.  thick  containing  several  beds  (of  which  2  are  5  m.  and  8  m.  thick 
and   represent  over  one  thousand   million  tons  of  phosphate). 

That  part  of  the  deposits  which  is  situated  to  the  east  of  Boroudj 
(between  this  centre  and  Wadi  Zem,  for  about  70  km.)  has  so  far  been  the 
object  of  prospection  which  establishes  the  great  probability  of  the  con- 
tinuity of  the  formation,  clearly  found  at  Wadi  Zem  to  be  of  the  same 
character  as  at  El  Boroudj.  Work  is  to  be  undertaken  on  this  eastern 
part  during  1919. 

Considerable  deposits  both  in  extent  and  quantity  are  therefore  in 
question.  The  complete  study  of  the  averages  of  the  different  layers 
has  not  yet  been  finished  but  everything  seems  to  indicate  that  the  de- 
posits are  rich.  The  upper  layer  yields  65  %  of  phosphate  and  the-  regu- 
larity of  the  deposits,  of  which  the  larger  are  almost  horizontal,  with  a 
slight  dip  of  4  mm.  per  metre  towards  the  south  east,  warrants  the  hope 
of  equal  regularity  in  the  phosphate  content. 

The  public  sale  by  auction  of  the  El  Boroudj  deposits  may  perhaps 
be  held  in  1919. 

380  -   Spitzb3rg3n    Phosphates.    —  Raeot,  C,  in  La  Geografia,    Vol,    XXXII,  No.  Ar 
p.  252.  Paris,  1 91 8. 

In  Spitzbergen,  according  to  the  Aftenfiosten  of  Christiania,  thj  work- 
ing of  the  deposit  of  phosphates  on  Cape  Thorsden  in  Isfjord  has  been 
resumed.  In  1870,  a  Swedish  company  began  working  this  deposit  but  had 
to  close  down  shortly  after.  Last  summer  work  was  recommenced  by 
Norwegians  and  the  arrival  at  Bergen  of  a  ship  loaded  with  160  tons 
of  £ape  Thorsden  phosphates  is  announced. 

831  -  Artificial  PhospatiC  Slag.  —  Bruno  and    Ronnet,  in  the  Journal  de  la  Societe 
Nationale  des  Agriculteurs  de  Belgique,  Year  I,  No.  5,  p.  70.  Brussel,  191 9. 

During  thccourse  of  their  occupation  the  Germans  manufactured  ar- 
tificial slag  (1)  at  Obourg  near  Mons.  The  production  corresponded  with 
the  maximum  possible  out-turn  of  a  large  factory  of  artificial  Port- 
land cement.  These  artificial  slags  were  obtained  by  bpking  a  mixture 
of  silicate  ore  (phonolite),  brought  from  Germany,  together  with  a  poor,, 
chalky  Belgian  phosphate. 

The  greater  part  of  the  Obourg  phosphatic  slag  was  sent  to  Germany ; 
a  maximum  of  one  fifth  might  be  sold   in  Belgium. 

The  quantity  recommended  was  2  500  kg.  per  hectare  ;  only  part 
of  the  fertiliser  acted  during  the  first  year.  The  best  results  were  obtained 
with  potatoes  in  sandy  soil.  The  analysis  gave  11. 5  %  of  phosphoric  acid 
of  which  more  than  half  (6.5  %)  was  soluble  in  weak  citric  solution.  It 
contained  also  2.4  %  of   potash   soluble  in   strong  acid. 


(1)  See  R    May  1919,  No.  572.     I  Ed.: 
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832  -  Alsatian  Salts  Of  Potash.  —  I.  Beauverie,  J.,  Revue  tf  Agronomic,  Second  part. 
5  P.it.i-h.  Revue  %6nerale  des  Sciences  pures  et  appliquees,  Year  XXX,  No.  13,  pp.  411- 
41;  Paris,  July  15,  ini',.  —  IT.  Communique  ciu  Bureau  provisoire  de  Vente  de  la 
Potasse  d' Alsace.  Mulhouse,  July  10,  1919.  —  III.  Bouctot  (Member  of  the  Par- 
liamentary Commission  on  Potash),  The  potash  question.  Bulletin  de  V  Association  Italo- 
francaise  d' expansion  economique,  Year  II,  No.  it,  pp.  29-30.  Pari-,  May,  iqiq. —  IV. 
Mixistere  de  l' Agriculture  etduRavitaillement,  Notice  to  Agriculturists  regarding 
the  Sale  of  Alsatian  potash  fertilisers.  Journal  Offictel  de  la  RepubUque  francaise, 
Year  I,  No.  4.  p.  1S0.  Paris,  Jan.  5,  1919. —  V.  N.  On  the  subject  of  potash.  L'f;:. 
Year  XXXIV,  No.  6.  pr>.   r.35-136.     Lille,  July  18,  19TO. 

I.  Ill  1904.  Vogt,  an  Alsatian  prospector,  searching ior  coal  or  oil  in 
the  forest  of  Wittelsheim  to  the  north  of  Mulhouse,  discovered  a  magnificent 
deposit  of  potash  salts  similar  to  those  of  Stassfurt.  By  1906  Yogt  had 
made '42  borings.  The  Germans  went  on  boring  and  ascertained  that  the 
Alsatian  desposit  extended  across  the  Rhine  on  the  right  bank  of  that 
river.  In  1914  the  deposit  was  divided  into  4  groups  :  3  German  and 
1  Franco- Alsatian.  Of  the  240  sq.  km.  marked  out,  the  German^  held  180 
arid  the  French  60.  The  Germans  had  42  millions  of  capital  invested, 
Franco- Alsatians  40  millions  and  the  Government  of  Alsace-Lorraine  7  1 £ 
millions.  Only  the  German  concessions  were  worked  and  produced  only 
200  000  quintals  in  1913,  against  12  million  from  Stassfurt. 

An  estimated  value  of  50  thousand  millions  is  certainly  not  too  high 
for  the  Alsatian  potash  deposits.  When  the  war  broke  out  the  shafts 
sunk  were  almost  all  ready  for  exploitation  and  owing  to  the  purity  of 
the  product  they  might  have  yielded  in  1917  almost  the  same  amount 
as  central  Germany,  which  considerably  exceeded  the  French  consumption. 
Measures  have  been  taken  since  the  beginning  of  1919  to  furnish  French 
agriculture  with  as  much  Alsatian  potash  fertiliser  as  it  needed,  without 
administrative  formalities.  Already,  during  the  early  months  of  ioto, 
there  was  an  output  of  3  000  to  6  000  tons  of  Alsatian  potash  per   week. 

II.  -  The  mines  of  potash  salts  in  Alsace  are  situated  in  the  plain  of 
Upper  Alsace  between  the  villages  of  WittenheimAVittelsheim.Staffelfeldeii, 
F.ollwiller  and  Fnsisheim.  The  potash  salts  are  found  in  two  beds  separated 
by  20  m.  of  rock-salt.  The  lower  bed,  the  only  one  worked,  is  the  more 
important  and  ceases  at  a  varying  depth  of  450  m.  to  680  m.:  it  has  a  thick- 

3  of  2.5  in  -5.5  m.  over  an  area  of  200  sq.  km. 
According  to  the  estimates  of  official  geologists  this  bed  alone  contains 
two  thousand  million  tons  of  potash  salts,  equivalent  to  300  million  tons 
of  pure  potash,  or  several  hundred  times  the  annual  pre-war  world  consump- 
tion.    The  two  beds  of  Alsatian  potash  are  composed  of  sylvinite,  that  is 
ay  of  a  mixture  of  sylvino  (chloride  of  potassiurm  pure  and  crystallised 
and  of  rock-salt  (chloride   of  sodium).     At  present  17  shafts  are  worked 
and  other-  an-  under  construction, so  that  the  annual  production  can  be  in- 
'  to   1200000  tons.     These  shafts  furnish  two  qualities  of  salt  of 
differenl  value  :  crude  sylvinite,  or   eylyinite    (kainite)   containing  to    to 
25  °'n  of  chloride  of  potassium,  and  rich  sylvinite  (manure  <alt^  containing 
32  to  ?s  "    of  chloride  of  potassium.     These  two  re  placed  on  the 

irket   crushed    but   untreated:    after   factory   treatment,   required    for 
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concentration,  they  attain  a  purity  of  80  to  95  %  of  cliloride  of  potassium 
and  constitute  commercial  chloride  of  potassium.  The  tabular  statement  gi- 
ven below  indicates  concisely  the  average  composition  of  the  three  salts  : — 


Silvinite  (Kainite) 

Rich  Silvinite  (Manure  Salt) 
Chloride  of  potassium  .    .    . 


Chloride 

of  potassium 

(KC1) 

Pure 
potash 
(K.O) 

19  to  25  % 
32  to  35 
80  to  95 

12  to  16% 
20  tO  22 

50  to  6  J 

Cloride 

of  sodium 

(Na  CI) 


Sulphate 

of  calcium 

(Ca  S  04) 


Insoluble 


60.  to  66% 
50  to  55 
4  to  10 


2  to  5  % 
2  to  5 

I    to  2 


IO  to  12  % 

9  to  12 

negligible 


The  following  is  the  composition  of  rich  sylvinite  of  Alsace : — 

(  of  Potassium 35  % 

Chloride   <  of  Sodium 51.58 

(  of  Magnesium 0.18 

'                       (,  of  Calcium 2.78 

p          ^  of  Magnesium traces 

Water 0.70 

Insoluble. 9.76 

Pure  Potash  (KaO) 20  to  22 

III.  —  On  the  eve  of  the  war,  France  and  Germany  cultivated  ap- 
proximately the  same  area  :  the  former  24  million  hectares,  the  latter  a 
little  less  than  27  million.  But  the  yield  was  very  different.  German  soil 
produced,  in  the  period  1910  to  1914,  21.3  quintals  per  hectare  of  wheat, 
while  French  soil  only  produced  12.9.  Intensive  use  of  chemical  products 
explain  this  enormous  difference. 

In  1910,  in  the  German  Confederation,  486  million  marks  (600  million 
francs  at  par)  was  paid  for  50  million  quintals  of  fertiliser.  Germany 
alone  consumed  50  %  of  the  world's  supply  of  potash,  while  25  %  went 
to  North  America  and  the  remainder  to  other  countries.  The  quantity 
used  per  hectare  is  7  kg.  in  Germany,  4.5  kg.  in  Belgium,  1  kg.  in  England 
and  0.5  kg.  in  France  (1).  Thus  in  the  whole  world  119  000  tons  of  potash 
were  used  in  1895  and  1  no  000  tons  in  1913,  or  10  times  as  much  ;  on 
the  other  hand  during  the  same  period  the  progress  of  German  consumption 
was  in  the  ratio  1  to  75,  while  that  of  the  above  mentioned  countries  was 
only  in  the  ratio  1  to  24.  The  return  of  Alsace  to  France  may  reverse  the 
position.  Indeed,  to  give  an  idea  of  the  importance  of  the  exploitation 
expected  for  Alsace  alone,  the  programme  for  1922  is  as  follows: 

Production  :  500  000  tons  of  Potash  (K20) ,  or  2  400  000  tons  of  crude 
salts,  8  000  per  day. 


(1)  According  to  the  Internationa]   Institute  of  Agriculture,  Production  and  Consump- 
tion of  Chemical  Manures  in  the  World,  2nd  K<1.     Rome,  1914   [F.d,) 
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Distribution  of  utilisable  potash,  proportional  to  the  consumption  in 
1913,  according  to  the  traffic  on  railways  and  internal  canals  :  — 

France 10  000  metric  tons 

Italy 7000 

Switzerland ■    •    •    •  3  000 

Total    .    .    .  50000  (about) 

There  remain  410  000  tons  for  French  ports  or  the  Rhine  :  — 

North  America. 300000  tons 

The  Netherlands 40  000 

Great  Britain 30  000 

Belgium 10  000 

Scandinavia. 30000 

Total    ...        ^o  000    (about) 

This  programme  would  require  the  construction  of  8  or  9  factories  at 
a  cost  of  20  million  francs. 

IV.  —  The  official  sale  prices  are  as  follows,  on  truck  at  Mulhouse, 
loaded  in  bulk : 

Kainite  containing  12  -  15  %  of  potash  (K20) :  0.21  fr.  per  unit  of  potash. 
Manure  salts  containing  20  -  22  %  of  potash :  0.265 ir-  per  unit  of  potash. 
Chloride  of  potash  containing  50  to  60  %  of  potash  :  0.375  fr.  per  unit. 
The  invoice  depends  on  to  the  strength  in  potash  determined  when 
leaving  the  sale  office. 

V.  —  The  author  notes  the  disadvantages  of  the  present  arrangements 
for  the  sale  of  Alsatian  potash  salts  and  proposes  an  arrangement  with 
the  "  Kalisyndikat  "  regarding  quantities  and  exports.  He  thinks  tint 
the  representatives  of  the  "  Kalisyndikat  ",  are  disposed  to  consider  the 
ways  and  means  which  will  enable  the  two  great  sources  (if  the  world's 
potasli  to  realise  normal  and  sure  profits. 

For  the  next  two  or  three  years  the  Alsace  mines  will  be  able  to  yield 
annually  the  above  mentioned  500000  tons  of  pure  potash.  With  such 
a  supply  ii  would  be  possible,  by  means  of  well  equipped  and  well  directed 
advertisement,  to  double  or  treble  French  consumption  while  leaving 
plenty  of  scope  for  exportation. 

833  -  Research  on  the  Fertilising  Value  of  "  Kalikalk",  a  New  Totash  Fertiliser, 
in  Sweden.  —  Soderbaum,  ll  G.,  in  Meddelande,  No.  163,  Iran  Centralanstalten  for 
fdrsOkvdsendet     ;■  i   J  ,i  i  ■/,  Stockholm,    1918;   summarised   by   Cristi 

H    R.  in    Tiddskrift    for    Planteavl,  Vol.  26,  Part,  t,  pp.  186  [87.  Copenhagen,  1919. 
A  potash  fertili  ei  is  now  sold  in  Sweden  under  the  name  "  Kalikalk  " 
(lime  potash)  which  is  made  by  crushing  together  felspar,  limestone  and 
gypsum,  the  mixture  being  then  calcined  .it  a  temperature  of  ii5o°C. 

The  author  has  te  ted  the  value  of  3  samples  of  "  Kalikalk  "  containing 
varying  proportions  of  its  ingredients.  The  potash  (KgO)  content  was 
between  ~\.\  and  5.8%.     1  [00  pari    of  potash  y\  to  98  were  solut 
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in  4  %  hydrochloric  acid  and  52  to  71  %  in  distilled  water.  Besides 
potash,  "  Kalikalk  "  contains  about  37  %  of  silicic  acid,  about  33  % 
of  lime,  about  10  %  of  clay,  8  to  10  %  of  sulphuric  acid  (S03),  0.75  to  2  % 
of  magnesia,  1.75  %  of  soda,  0.20  to  1.75  %  of  oxide  of  iron.  The  ferti- 
lising value  of  the  3  above  mentioned  samples  of  "  Kalikalk",  compared 
with  that  of  sulphate  of  potash,  was  tested  on  oats  grown  in  glass  cylin- 
ders containing  about  9  kg.  of  peat  mould  very  poor  in  potash.  As  funda- 
mental fertiliser  13.5  g.  of  carbonate  of  lime,  7.26  g.  of  basic  slag,  4.5  g.  of 
Chile  saltpeter,  ig.  of  sulphate  of  magnesium  and  ig.  of  chloride  of  sodium 
were  placed  in  each  cylinder.  The  amounts  of  "  Kalikalk "  added  were 
1.5  g.   and  2g.  for  each  cylinder. 

Results.  —  On  the  whole  the  tests  have  shown  that  the  potash  in 
"  Kalikalk  "  has  an  excellent  fertilising  effect,  as  was  expected  from  the 
chemical  analysis  of  this  new  fertiliser.  "  Kalikalk  "  had  even  a  some- 
what greater  fertilising  value  than  sulphate  of  potash  and  had  a  particularly 
good  effect  on  the  yield  of  grain.  The  respective  fertilising  values  of  the 
three  different  samples  tested  were  approximately  equal. 

834  -  The  Present  Condition  of  Nitrogen-Fixation  as  regards  Fertilisers.  —  white, 

A.  W.  (Et.  Colonel.  Research  Technical  Division,  Nitrate  Division,  Ordnance  Department, 
Washington.  D.  C),  in  The  Journal  of  Industrial-  and  Engineering  Chemistry,  Vol.  XI. 
No.  3,  pp.  231-237  +  3  Diagrams.  Easton,  Pa.,  March  1,  1919. 
Fixed  nitrogen  in  some  form  is  an  essential  constituent  of  all  the 
higher  animal  and  plant  organisms.  Since  gun-powder  came  into  general 
use,  fixed  nitrogen  in  the  form  of  potassium,  sodium  and  calcium  nitrates 
has  been  of  prime  importance  in  warfare.  The"  ammonia  resulting  from 
the  destructive  distillation  of  coal  has  been  recovered,  and  used  in  the 
chemical  industry  for  more  than  a  century.  Free  nitrogen  forms  nearly 
80  per  cent,  of  the  air,  but  it  cannot  be  utilised  in  this  state,  and  though 
the  chemist  has  known  for  many  years  how  to  combine  this  inert  gas 
with  other  compounds  in  his  laboratory,  it  is  only  within  the  last  twenty 
years,  that  the  fixation  of  nitrogen  has  been  recognised  as  an  industrial 
as  well  as  a  scientific  problem.  It  was  Sir  William  CrookES  who  in  1898 
called  attention  to  the  diminishing  supply  of  Chilean  nitrate  and  the  pos- 
sible famine  that  might  ensue,  as  the  result  of  the  lack  of  nitrogenous 
fertilisers. 

It  is  the  first  step  in  nitrogen  fixation  which  is  the  most  difficult. 
The  nitrogen  molecule,  as  it  exists  in  the  air,  is  very  inert,  and  becomes 
active  only  at  high  temperatures,  or  in  the  presence  of  some  activating 
subtances  known  as  catalysts,  which  accelerate  and  facilitate  the  chemical 
reactions  without,  however,  taking  any  part  in  them.  The  present  in- 
dustrial processes  may  be  classified  as  follows  : 

1)  The  Arc   Process,    for  the   direct  combination  of  the  nitrogen  and 
oxygen  of  the  air  to  form  nitric  oxide,  which  subsequently  by  oxidation 
with  air  and  combination  with  water  forms  nitric  acid.     For  this 
are  required  about  10.5  h.  p.-years  of  electric  energy  per  ton  of  nitro 
fixed  as  nitric  acid  per  annum. 
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2)  The  Cyanamide  Process  involving :  — 

^lic     (a)  The  production  of  calcium  carbide  through  reaction  between 
lime  and  coke  in  an  electric  furnace. 

(b)  The  interaction  of  calcium  carbide  and  pure  nitrogen  at  red  heat 
to  form  calcium  cyanamide. 

(c)  The  decomposition  of  cyanamide  by  steam  under  pressure  to 
form  ammonia. 

(d)  The  oxidation  of  ammonia  with  air  and  combination  with  water 
to  form  nitric  acid.  The  power  required  by  this  process  is  approximately 
2.5  h.  p. -years  per  ton  of  nitrogen  converted  to  nitric  acid  per  annum. 

3)  The  Aluminium  nitride  'process,  in  which  the  aluminium  nitride  is 
made  from  aluminium  oxide,  coke,  and  nitrogen  heated  to  a  temperature 
of  perhaps  18000  C.  in  an  electric  furnace.  This  process  has  not  been  de- 
veloped far  enough  to  show  its  ultimate  power  requirements,  but  it  is 
approximately  in  the  same  class  as  the  cyanamide  process.  The  alumi- 
nium nitride  after  formation  may  be  decomposed  with  steam,  or  dilute 
caustic  solutions,  yielding  ammonia  and  regenerating  the  alumina. 

4)  The  direct  synthetic  ammonia  process,  usually  called  the  Haber 
process,  wherein  nitrogen  and  hydrogen  are  combined  in  the  presence  of 
a  catalyst  at  temperatures  of  from  5000  to  6oo°  C.  under  a  pressure  of  100  at- 
mospheres or  more.  The  ammonia  made  by  this  process  is  then  oxidised 
and  converted  into  nitric  acid.  Electrical  energy  is  not  necessary  far  this 
purpose  and  the  total  power  requirements  are  only  about  0.5  h.  p. -year 
per  ton  of  nitrogen  fixed  as  nitric  acid  per  annum. 

5)  The  Cyanide  Process,  wherein  a  mixture  of  sodium  carbonate  and 
coke,  with  iron  in  small  quantities,  is  heated  in  a  stream  of  pure  nitrogen 
to  a  temperature  of  approximately  iooo°C,  resulting  in  the  formation 
of  sodium  cyanide,  which  may  be  decomposed  with  steam  in  order  to  yield 
ammonia.  The  power  required  by  this  process  is  about  as  much  as  is 
in-cried  by  the  Haber  process. 

It  will  be  seen  that  only  the  arc  process  forms  nitric  acid  directly ; 
nil  the  others  yield  ammonia  as  their  initial  product.  The  ammonia  may 
be  oxidised  to  nitric  oxide  by  air  in  the  presence  of  a  catalyst  (usually 
platinum),  working  at  7500  to  8500  C.  This  oxidation  process  requires 
very  little  external  energy. 

The  accompanying  table,  which  has  been  drawn  up  from  the  diagrams 
of  the  writer,  shows  how  the  production  of  inorganic  nitrogen  compounds 
increased  during  the  war  in  different  countries  during  1909,  1913  and 
1917  ;  the  increase  is  expressed  in  tons  of  nitrogen. 

l\rorld  Nitrogen  Production  in  Tons. 

kjoj  1913  19:7 

I.       As  Chile  sodium  nitrate  :  — 

United  States 46000 

Germany to:  000 

'i'h                 151 000 

Other  Count ri< — 

Totals.    .    .     .       Z'jH  000 

[m:uj 


86000 

15  i 

1  ' I" 

— 

176 . 

208  OHO 

— 

0  OOO 

.•tsl  000 

3?1  000 
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II.  As  ammonite,  by-product  of  coke  oven:  — 

United  States ' 21  300          40000            76000 

United   Kingdom 75000           97000           112  000 

France 11 800           17000            23  000 

Germany 72000         102000           150000 

Italy \  /         30  000 

Russia \  31  000          87000  ?           7000 

Other  Countries 1  f        63  000 

Totals.    .    .    ■       313  000        343  000        461400 

III.  As  Calcium  cyanamide :  — 

United  States 12  000           1 2  000 

Germany 10000          12000        no  000 

Italy \  t         12000           10  000 

France  and  Switzerland I  \                            28000 

Austria 10  000  /                             10  000 

Sweden  and  Norway I  J                               8  000 

Other  Countries .  /  19  000            8  000 

Totals.    .    .    .        30  000  55  000  186  000 

IV.  As  product  of  electric  arc  process:  — 
Sweden  and  Norway 5000  16500  31000 

k  Other  Countries —  3  500  3000 

,       

Totals.    ...  5  000  30  000  34  000 

V.  As  product,  of  the  Haber  synthetic  process :  — 
Germany 8  000         114  000 

VI.  As  product  of  other  processes  :  — 
Germany —  —  39  000 

Summary  : 

I.  As  Chile  sodium  nitrate 298  000       383  000  313  000 

II.  As  ammonia,  by-product  of  coke  ovens     ...  311  000        343000  461  000 

III.  Cyanamide  process 20  000  55  000  186  000 

IV.  Electric  arc  process 5  000  SO  000  34  000 

V.  Haber  synthethic  process 8  000  114  000 

VI.  Other  processes 39  000 

General  total.   .    .   .       535  000        808  000    I  30G  000 

This  Table  shows  (1)  that,  leaving  out  of  consideration  the  Haber 
synthetic  process,  which  is  exclusively  employed  in  Germany,  the  two 
processes  that  have  had  the  greatest  industrial  development  are  the  elec- 
tric arc  and  the  calcium  cyanamide  processes. 

The  electric  are  process,  however,  only  furnishes  about  3  %  of  the 
nitrogen  necessary,  in  the  form  of  inorganic  compounds,  for  the  world's 
industries.     Experts  state  that,  in  order  to  obtain  good  economic  results, 

(1)  The  writer  only  claims  approximate  accuracy  for  his  diagrams :  Cf.  Interr.  Inst,  of 
Agriculture:  Production  el  consommation  des  engrais  chimiques  dans  le  mondc,  2nd.  Edit.,  191 4  > 
Mouvement  international  des  engrais  el  produils  chimiques  utiles  a  V agriculture,  passim.  (Ed.). 
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it  is  necessary  that  the  electrical  power  should  be  very  cheap.  Some  assert 
that  the  price  should  not  exceed  12  dollars  per  h.  p. -year,  others  say  it 
must  be  as  low  as  8  dollars.  Though  there  are  attractive  theoretical  pos- 
sibilities for  increasing  the  efficiency  of  the  arc  process,  it  is  clear  that 
really  large  plants  can  only  be  established  in  regions  like  Sweden  and 
Norway,  where  the  natural  conditions  of  the  country  permit  of  electric 
power  being  produced  at  a  low  cost. 

The  calcium  cyanamide  process  also  requires  large  quantities  of  elec- 
trical energy,  but  only  one-fourth  as  much  as  the  arc  process.  It  needs 
.is  raw  materials  large  amounts  of  pure  limestone  and  coke.  It  is,  however, 
an  interesting  fact,  that  this  is  the  process  that  has  most  developed,  especi- 
,ill\  in  Germany,  during  the  war.  While  many  metals,  on  being  heated 
in  nitrogen,  yield  nitrides  from  which  ammonia  is  easily  obtained,  alumi- 
nium nitride  has  received  most  attention,  because  of  the  possibility  of 
using  the  alumina,  which  remains  as  a  by-product,  for  the  aluminium 
industry.  The  commercial  developments  of  the  past  have  not  been  suc- 
cessful, and  though  more  is  hoped  from  the  installations  now  being  tested 
in  America,  it  must  still  be  regarded  as  rather  an  uuproven  process.  Ivike 
the  arc  process  it  requires  much  electrical  energy. 

The  cyanide  process  does  not  require  electrical  power  and  uses  as  its 
raw  materials  sodium  carbonate,  coke,  iron  and  pure  nitrogen.  The  iron 
is  always  recoverable,  and  if  the  cyanide  is  converted  into  ammonia  under 
proper  conditions,  the  sodium  carbonate  can  also  be  recovered.  This 
process  has  been  carefully  studied  by  the  United  States  Government  and 
by  several  American  corporations  during  the  war,  because  it  does  not 
require  a  large  amount  of  electrical  power,  but  its  commercial  possibili- 
ties have  not  yet  been  established.  At  present,  this  process  involves  much 
capital,  labour,  and  heavy  repair  costs,  but  must  not,  however,  be  condem- 
ned in  its  present  immature  form. 

The  direct  synthesis  of  ammonia  from  nitrogen  and  hydrogen  has 
been  much  developed  in  Germany,  and  the  name  most  frequently  associated 
with  it  is  that  of  II  \ber.  The  reaction  between  nitrogen  and  hydrogen  is 
extremely  simple  to  write,  but  very  difficult  to  carry  out  economically. 
To  do  so  involves  the  solution  of  many  problems  which  may  be  divided 
into  the  following  groups  :• — 

1)  preparation  of  pure  nitrogen  ;  2)  preparation  of  pure  hydrogen  ; 
3)  preparation  and  preservation  of  catalyst;  .4)  construction  of  plant,  which 
must  wink  at  a  high  temperature  and  under  high  pressure. 

The  are  process  alone  directly  fixes  the  atmospheric  nitrogen  with 
the  oxygen  associated  with  it  in  the  air;  in  all  the  oilier  processes,  it  is 
necessary  first  to  separate  the  nitrogen  from  all  the  other  gases  present 
in  the  air.  The  liquid  air  process  most  satisfactorily  solves  the  problem 
of  obtaining  sufficient  pure  nitrogen  in  a  cheap  and  reliable  manner.  A 
nitrogen  column,  as  delivered  to  the  United  States  plants,  has  an  hourly 
capacity  "I  ioooo  cu.  ft.  of  dry  nil  rogfen  with  less  thano.l  per  cent  oxygen 
ni  .in  expenditure  of  [80  h.  p.-hrs. 

in  ordei  to  obtain  synthetic  ammonia,  not  only  nitrogen,  but  also 
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hydrogen  is  required  ;  that  is  to  say  a  mixture  of  the  two  gases  containing 
75  %  hydrogen  03^  volume  is  needed.  Hydrogen  is  formed  as  a  by-pro- 
duct in  the  electrolytic  preparation  of  soda  or  caustic  potash,  but  the  ex- 
pense of  collecting  and  purifying  it  is  considerable.  Hydrogen  and  oxygen 
can  also  be  made  by  the  electrolysis  of  water,  but  it  is  difficult  to  find 
a  location  where  both  gases  can  be  used  to  advantage.  -Hydrogen  can  be 
obtained  by  the  action  of  steam  upon  red-hot  iron,  and  by  the  water-gas 
reaction  wherein  steam  reacting  with  coke  produces  approximately  equal 
volumes  of  hydrogen  and  carbon  monoxide.  By  further  reaction  with 
steam  on  the  carbon  monoxide  in  the  presence  of  a  catalyst,  approximately 
equal  quantities  of  carbon  dioxide  and  pure  hydrogen  are  produced,  so 
that  for  1  volume  of  easily  eliminated  carbon  dioxide,  2  volumes  of 
hydrogen  are  obtained.  Although  this  process  necessitates  a  long  and 
elaborate  purification  of  the  gas,  manufacturers  at  the  present  moment 
seem  inclined  to  prefer  it  to  the  other  methods. 

As  regards  the  future  of  the  nitrogen  fixation  industry,  the  writer  re- 
marks that  it  depends  upon  two  factors,  the  demand  for  fixed  nitrogen, 
and  its  price.  These  two  factors  are  in  part  independent,  and  in  part 
linked  together,  for  a  lowered  price  is  certain  to  cause  a  greater  demand. 
The  principal  demand  of  the  last  few  years  has,  however,  been  for  munitions, 
and  the  demand  was  an  insistent  one,  which  had  to  be  met,  regardless  of 
price.  On  the  other  hand,  the  great  normal  demand  for  fertilisers  has 
been  restricted  to  a  minimum.  The  largest  demand  for  fixed  nitrogen 
in  the  future  will  probably  be  for  fertilisers,  and  the  use  of  the  latter  will 
be  very  largely  a  matter  of  price. 

From  1909  to  191 7,  there  was,  roughly  speaking,  an  increase  of  fifty 
per  cent,  in  output  for  fixed  nitrogen  for  each  four-year  period,  but  it 
is  not  probable  that  1921  will  show  such  a  proportionate  increase,  although 
if  all  the  resources' of  Chile,  and  all  the  facilities  in  the  way  of  coke  ovens 
now  under  construction,  and  all  the  fixation  plants  should  be  utilised,  the 
year  1920  might  well  see  a  possible  production  of  25  per  cent,  more  than 
in  1917,  when  the  war  was  at  its  height. 

What  will  be  the  cost  of  production  ?  The  cheapest  source  of  fixed 
inorganic  nitrogen  will  undoubtedly  be  the  ammonia  from  by-product 
coke  ovens,  and  the  cost  of  collecting  it  and  putting  it  into  marketable 
form  is  small.  The  coke  ovens  of  the  world  can  now  produce  more 
fixed  nitrogen  than  the  world  used  from  all  sources  ten  years  ago.  It  is 
probable  that  Chilean  nitrate  could,  if  necessary,  be  sold  at  lower  prices 
than  in  former  years. 

The  fixation  processes  will  therefore  have  to  be  prepared  to  meet  pos- 
sible low  prices.  The  cost  of  nitrogen  in  the  staple  raw  materials,  sodium 
nitrate  and  ammonium  sulphate,  varied  in  America  from  2  dollars  to  16  dol- 
lars per  hundred  pounds  in  the  years  1900-1915.  It  is  manifest  that  a 
process  which  is  to  produce  a  large  proportion  of  the  world's  fixed  nitrogen 
must  be  able  to  compete  with  these  materials.  Smaller  factories  may 
produce  specialised  products  such  as  sodium  nitrate  and  anhydrous  ammo- 
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nia  for  which  there  is  a  demand,  large  in  itself,  but  small  in  proportion  to 
the  world's  total  demand. 

Conclusions.  —  In  competing  with  Chilian  nitrate  and  coke  oven  am- 
monia, the  cyanamide  and  arc  processes  arc  both  handicapped  by  the  re- 
quirement of  large  amounts  of  electrical  power.  The  same  might  be  said 
of  the  nitride  process,  but  this  possesses  a  possible  advantage  in  the  re- 
covery of  alumina  as  a  by-product.  The  cyanide  process  labours  under 
the  disadvantage  of  small  manufacturing  units,  but  it  needs  little  electric 
power,  while  its  by-products  such  as  formates,  are  useful. 

The  direct  synthetic  ammonia  process  presents  great  engineering  and 
chemical  difficulties,  but  has  much  possibility  of  future  development.  If 
an  inventor  could  find  a  catalyst  active  at  300°C.  and  allowing  of  the  pres- 
sure necessary  to  the  reaction  to  be  reduced  to  30  atmospheres,  it  would 
be  possible  to  eliminate  many  of  the  difficulties  which  at  present  hinder 
the  development  of  the  process.  There  is  no  theoretical  reason  why  such 
a  catalyst  should  not  be  made,  and  its  discovery  would  offer  the  possibility 
of  cheaper  fixed  nitrogen  than  any  heretofore  known. 

835  -  Transformation    of  Explosives  into  Fertilisers.  —  Lissone,  s.,  iu  Le  Industrie 

Chimicke,  Year  I,  No.  i,  pp.  29-30.   Milan,  20  .July,  1919. 

Unused  explosives  which  fill  military  magazines  may  constitute  very 
rich  nitrogenous  fertilisers  as  they  contain  much  ammonium  nitrate,  but  it 
would  be  dangerous  to  make  them  over  as  they  stand  to  cultivators.  For 
this  reason  the  Italian  Government  has  employed  Prof.  F.Garelli,  Director 
of    the    Laboratory    of  Industrial    Chemistry    of    the  "  R.  Politecnico " 
of    Turin    in    studying    how    to    transform    explosives     into     fertilisers. 
For  separating  the  nitrate  of  ammonia  from  the  mixture  Prof.  GARELLI 
takes  advantage  of  the  great  solubility    of  this  nitrate  in  water.  By  add- 
ing a  fixed  quantity  of  water  to  the  explosive  mixture  in  special  vessels 
and  letting  the  thick  liquid  settle,  he  obtained  a  dense  solution  of  nitrate  of 
ammonia  which  he  decanted.     To  this  solution  he  added  and  mixed  pow- 
dered peat  and  after  rapid  drying  he  obtained  a  fertiliser  which  he  calls 
"nitrated  peat"  and  which  has  the  following  percentage  composition. — 
Water  17.8 ;    Ash  18.8  ;    Nitrate    of    Ammonia    42.8  ;    Organic    matter 
20.6.     This  fertiliser  is  a  blackish  powder  and  contains  16.  |  %  of  nitrogen 
(7.5  %    of   nitric   nitrogen ;    7.5  %    of   ammoniacal   nitrogen  ;   1.4  %   of 
organic    nitrogen)    plus    0.6%    of    phosphoric    anhydride    and  1.8%    of 
potash.     Its  composition  is  therefore  similar  to  that  of  nitrate  of  soda 
and  can  be  used  instead  of  the  latter  in  manuring  cultivated  land. 

Experiments  required  for  ascertaining  the  Eertilising  value  of  "  ni- 
trated peal  "  have  been  entrusted  to  Prof.  Chiej  Gamacchio,  Director  of 
tin-  provincial  professorship  of  Agriculture  at  Turin,  but  the  results  of 
Qie  experiments  made  iu  the  Alba  district  already  warrant  the  assert- 
ion thai  tin'  new  fertiliser  has  an  effect  about  equal  to  that  of  nitrate 
of  soda. 
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836  -  The  Manganese  of  Basic  Slag  and  its  Effects  on  the  Growth  of  Wheat.  —  mac 

HarGtje,  J.  S.  (Kentucky  Agricultural  Experiment  Station)  in  The  Journal  of  Industrial 
and  Engineering  Chemistry,  Vol.  XI,  No.  4,  pp.  332-335,  4  figs.  Easton,  Pa.,  April  1 , 
1919. 

The  objects  of  the  experiments  described  in  this  paper  were  to  study 
the  effect  of  manganese  on  the  growth  of  wheat  under  different  conditions, 
and  to  find  out  a  new  source  of  this  element  for  agricultural  use. 

In  the  case  of  water  cultures,  a  certain  amount  of  manganese  was 
found  to  stimulate  the  growth  of  wheat  and  increase  the  nitrogen  content 
of  the  grain.  With  pot  cultures,  the  best  results  were  obtained  by  adding 
5  gm.  of  carbonate  of  manganese  per  8.500  kg.  of  soil,  that  is  to  say, 
by  using  0.028   per  cent,  of  manganese. 

The  writer  examined  some  samples  of  basic  slag  which  he  found  to 
contain  an  average  of  5  per  cent,  of  manganese,  hence  he  suggests  that  it 
is  possible  that  some  of  the  benefit  to  crops  resulting  from  the  use  of  this 
fertiliser  on  certain  soils,  may  be  due  to  this  element. 

837  -  Systematic,  Morphologic,  and  Anatomic  Study  of  the  Chlaenaceae  in  Mada- 
gascar. —  Gerard,  Felix,  in  Annates  du  Musee  colonial  de  Marseille,  Year  XXVII,  3rd 
Half-year,  Vol.  VII,  Part  I,  pp.  1-135,  bibliography  of  34  publications.  Paris-Mar- 
seille, 191 9, 

The  author  revises  the  still  little  known  family  of  the  Chlaenacese,  a 
family  essentially  of  Madagascar,  and  of  which  the  plants  are  chiefly  orna- 
mental (very  little  is  known  of  their  uses). 

This  family,  in  which  27  species  were  recorded  before  the  present 
publication,  now  numbers  38  species,  the  author  having  described  11 
new  ones. 

The  author  has  finally  adopted  7  genera  which  are  : —  Sarcochlaena 
(5  species),  Xerochlamys  (11),  Leptochlaena  (7),  Schizochlaena  (6),  Rhodo- 
chlaena  (5),  Xylochlaena  (2),  Eremochlaena  (2). 


838  -  The  Chemical  Constituents  of  Natural  Rice  and  Polished  Rice. 

this  Review. 


■  See  No.  870  of 


839  -  The  Composition  of  the  Fruit  of  Vitis  hederacea  (Virginia  Creeper) ;  the 

Oils  Of  these  Fruits.  —  See  No.  994  of  this  Review. 

840  -  Extraction  of  Arbutin  and  Quebrachite  from  the  Leaves  of  Hakea  lau- 

rfna. — Bourquelot,  E.  and  Herissey,  tH.,  in  Comples  Rendus  de  V  Academic  des 
Sciences,  Vol.  168,  No.  8,  pp.  414-417.  Paris,  February  24,  1910. 
Hakea  laujina  R.  Br.  (synon.  H.  cucalyptoid.es  Meissn)  is  a  tree 
of  the  family  Proteaceae,  native  of  Australia  and  cultivated  in  France 
on  the  Mediterranean  coast.  The  authors  have  applied  to  the  study 
of  the  leaves  of  this  tree  the  biochemical  method  used  for  plants  rich  in 
tannin,  that  is  to  say  extraction  with  boiling  alcohol ;  distillation  of 
the  alcohol ;  precipitation,  almost  complete,  with  sub-acetate  of  lead ;  con- 
centration of  the  extract  under  reduced  pressure ;  recovery  of  the  extract 
with  thymol  water";  estimation  of  reducing  sugar  in  this  solution. ;  ro- 
tation found  and  successive  addition  of  invertin  and  emulsin.     The  exa- 
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initiation  of  the  figures  obtained  shows  that  the  leaves  of  Hakea  contain  (1) 
Saccharose  as  is  usual  in  all  phanerogams ;  (2)  Two  hydrolysable  gluco- 
sidcs,  of  which  one  is  arbutin ;  (3)  a  lsevo-rotary,  non-hydrolysable  element, 
quebrachite. 

The  authors  describe  in  detail  the  method  of  extraction  of  arbutin 
and  quebrachite  and  finally  remark  that  these  two  elements  have  already 
been  found  together  in  the  leaves  of  Grevillea  robusta  A.  Cunn.,  a  tree 
also  belonging  to  the  family  Proteaceae. 

841  -  Study  of  the  Biochemical  Changes  Due  to  Environment.  —  roskniiium,  o.  (Phy- 
siological laboratory,  King's  College,  London),  in  The  Biochemical  Journal,  Vol.  XXII, 
No.  4,  pp.  283-289  +  Bibliography  of  14  References;     London,  December  1918. 

In  his  experiments,  the  writer  found  that  the  amount  of  chromogenic 
substance  contained  in  the  inflorescence  of  the  edelweiss  (Leontopodmm 
cdfinum)  varies  according  to  the  altitude  at  which  the  plant  grows.  Thus, 
plants  grown  in  I,ondon  at  an  altitude  of  80  m.,  contain  only  one  fourth 
of  the  amount  found  in  plants  collected  in  the  Alps  at  an  average  altitude 
of  2000  m.  The  chromogenic  substance  is  probably  a  flavone.  These 
facts  illustrate  the  biochemical  adaptation  of  alpine  plants  to  changed 
environment,  and  speak  in  favour  of  the  assumption  that  the  biological 
significance  of  flavones  in  the  plant  consists  in  their  protective  action  against 
the  injurious  influence  of  ultra-violet  light.  The  growing  season  of  al- 
pine plants  coincides  with  the  maximum  intensity  of  chemical  sunlight 
in  the  year,  and  the  necessity  of  some  protective  mechanism  of  the  living 
protoplasm  against  the  injurious  action  of  ultra-violet  light  is  apparent. 
The  writer's  experiments  with  other  alpine  plants  (Saxifraga  sp.,  Dryas 
octopctala  and  Campanula  fitisilla  alba)  corroborated  these  results.  When 
examined  in  February,  a  month  in  which  the  amount  of  ultra-violet  light 
in  London  is  extremely  low,  they  contained  hardly  any  flavones,  whereas 
later,  in  July,  the  presence  of  flavones  was  easily  detected. 

842  -  Influence  of  Light  on  fie  Absorbtion  by  Plants  of  Organic  Matter  in  the 
Soil.  —  Cebrian  de  BESTEiROand  Michel  Durand,  in  Comptes  Rendus  dil'Actt&Amie 
des  Sciences, Vol.   CI.XVIII,  No.  9,  pp.  467-470.    Paris,  March  ;,  1919, 

Research  carried  out  on  alight-demanding  plant,  Ptsum  sativum, 
with  a  view  to  the  study  of  the  problem,  "have  plants  living  in  feeble 
light  the  faculty  o|  obtaining  their  carbon,  which  under  the  circumstance 
in  which  they  live  might  be  insufficiently  obtained  by  the  action  of  chlo- 
rophyll from  carbonic  acid  gas  in  the  air,  by  drawing  from  the  soil  a  larger 
quantity  of  carbon  contained  in  organic  substances? 

The   conclusions   drawn   from  the   research   arc: 

(1)  The  plants  increased  in  dry  matter  by  amounts  proportional  to 
tin-  intensity  of  light  to  which  they  were  exposed. 

(2)  The  om,i-  a-  well  as  the  parts  of  the  plant  a*boVe  ground  de- 
veloped  proportionately  to  the  light  in   which  the  plants  grew. 

(  ;)  'fh<-  different  individuals  drew  from  the  nutritive  medium  a 
quantity  "I  gluco  <■  proportional  to  the  intensity  of  light  in  which  they 
were  culti>  ated. 
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(4)  The  same  weight  of  roots  absorbed  considerably  more  glucose 
tinder  feeble  light  than  under  strong  light. 

(5)  The  same  weight  of  the  entire  plant  absorbed  from  the  culture 
medium  a  quantity  of  glucose  appreciably  the  same  under  different 
intensities  of  light. 

For  the  pea,  therefore,  there  is  neither  parallelism  nor  compensation 
between  the  absorption  of  carbon  by  the  green  leaves  from  the  carbonic 
acid  gas  in  the  air  and  the  absorption  of  organic  carbon  by  the  roots  from 
the  soil. 

843  -  Influence  of  Continued  and  Intermittent  Action  of  Light  and  Heat  on  Growth. 

—  Jacobi,  Hei.ene  (Biologische  Versuchsanstalt  der  Akademie  der  Wissenschaften 
in  Wien),  in  Akademie  der  Wissenschaften  in  Wien,  Sitzungsberichte,  Abteilung  I, 
Vol.  127,  Part.  4  and  5,  pp.  311 -31 6,  3  fig.  Vienna,  ior8. 

The  author  submitted  small  plants  of  wheat  (Triticum  vulgar e)  to 
the  action  of  various  physical  agents  considered  as  stimulating,  such  as 
continued  and  intermittent  action  of  light  and  heat,  action  of  mono- 
chromatic light,  etc. 

He  has  observed  the  following  effects  exercised  by  these  different  agents 
on  the   growth   of  the  plants: — 

Intermittent  action  of  light  or  heat  brought  to  bear  on  the  young 
plants  of  wheat  caused  an  acceleration  in  the  growth  followed  by  slowing 
down  which  brought  it  back  to  normal.  Continuous  and  steady  illumina- 
tion by  means  of  white  light  and  also  steady  darkening  had  no  influence 
on  the  regularity  of  the  rate  of  growth. 

Continuous  illumination  by  means  of  monochromatic  sources  of  light 
(blue,  yellow,  green) ,  on  the  contrary,  caused  irregular  growth.  The  growth 
of  plants  submitted  to  monochromatic  illumination  is  greater  than  that 
of  etiolated  plants,  that  is  to  say  plants  kept  in  continuous  obscurity. 
Plants  submitted  to  yellow  monochromatic  illumination  attained  the 
greatest  height. 

844  -  The  Influence  of  Sunlight  upon  the  Action  of  Stomata  in  Certain  Gramineae.— 

Gray,  F.,  and  Petrce,  G.  J.  (Iceland  Stanford  Junior  University,  California)  in  American 
Journal  of  Botany,  Vol.  VI,  No.  4,  pp.  131-155  +  i8  diagrams,  -j-  Bibliography  of  9  publi- 
cations. Ivancaster  Pa.,  April,  191 9. 

The  writers  give  a  short  summary  of  the  literature  dealing  with  the 
mechanism  of  the  stomata,  and  state  that  the  study  of  these  papers  led 
them  to  make  certain  experiments  which  showed  that  the  turgidity  of 
the  guard-cells  is  a  necessary  factor  in  producing  and  maintaining  their 
elasticity,  but  that  the  direct  agent  controlling  the  opening  and  closing  of 
the  stomata  is  the  sunlight. 

The  writers  then  give  the  result  of  their  experiments  with  wheat 
{Triticum  vulgare),  cultivated  oats  (Avena  saliva),  rye  (Secale  cereale)  bar- 
ley (Hordeum  sativum)  and  wild  oats  (Avena  fatua).  These  gramineae 
were  grown  in  a  greenhouse  under  different  soil  and  moisture  conditions 
and  with  varying  degrees  of  illumination,  and  were  examined  at  various 

[842-844] 


844  AGRICULTURAL  BOTANY 


stages  of  their  vegetative  growth.     As  a  control,  some  of  the  same  species 
were  grown  out  of  doors. 

It  was  found,  that  these  gramineae  react  similarly  but  not  identic- 
ally, under  like  conditions,  for  each  species  displays  individual  differences 
which  partly  explain  the  differences  in  needs  and  behaviour  that  are 
familiar  to  the  practical  farmer.  Thus  barley,  wheat,  and  oats  live  under 
essentially  similar  conditions  of  soil  and  of  moisture,  while  rye  is  best  grown 
in  drier  and  warmer  localities.  The  following  observations,  however, 
apply  equally  to  all  the  four  species  :  i)  the  stomata  open  in  the  presence 
of  light  and  close  in  darkness  ;  2)  increase  or  decrease  in  the  amount  of 
light,  when  it  has  reached  a  minimum  intensity,  will  have  a  corresponding 
effect  upon  the  width  of  the  stomatal  openings  ;  3)  the  opening  and  clos- 
ing of  the  latter  being  accomplished  by  the  changes  in  shape  of  the  guard- 
cells  of  the  stomata,  a  minimum  amount  of  moisture  in  the  soil  is  required 
by  each  species  in  order  to  produce  and  maintain  the  turgidity  of  the  guard- 
cells,  without  which  changes  in  their  shape  are  impossible. 

X845  -  Alteration  of  Cellular  Exchange  and  Permeability  at  Temperatures  near 

Freezing  Point.  —  Pantaneixi,  E.  (R.  Stazione  di  Patologia  vegetale  di  Roma), 
in  Atti  delta  R.  Accademia  dei  Lincei,  Serie  Quinta,  Rendiconti,  Classe  di  Scicnze  fi~ 
siche,  matematiche  e  naturali,  Vol.  XXVIII,  Part.  5-6,  1st  Half-Year,  pp.  205-209. 
Rome,  March  2  and  16,  1919. 

The  author  has  deduced  from  previous  experiments  that  the  resistance 
of  plants  to  cold  is  not  in  proportion  to  the  concentration  of  the  eel  sap, 
nor  to  the  acids  or  salts  which  it  contains,  but  according  to  the  proportion 
of  sugar  which  the  cell  is  able  to  retain  during  the  cold  period  (i). 
The  question  was  whether  the  sugar  acted  simply  as  a  source  of  energy 
in  respiratory  combustion  (2)  or  if  it  protected  the  protoplasm  against 
eventual  auto-digestion  (3). 

With  tins  object  it  was  necessary  to  observe  the  alimentary  exchange 
of  the  cell  at  a  minimum  temperature.  But,  as  it  had  been  ascertained 
that  in  aerial  organs  exposed  to  very  low  temperatures  there  was  a  rapid 
loss  of  water  by  transpiration  it  was  suspected  that  one  of  the  chief  factors 
causing  death  by  cold  is  the  great  increase  of  the  permeability  of  the  plasm 
to  water  and  liquids,  all  the  more  so  since  it  has  been  shown  (Xagktj  1861; 
Dixon  and  Atkins  1913  ;  Maximov  1914)  that  plasm  when  frozen  became 
completely  permeable.  To  control  the  changes  in  permeability  during 
the  cold  period  i1  was  therefore  necessary  to  use  organs  which  could  be 

(1)   See   A\,  Dec.    1918,   No.    1340  —  Sec  also  R.,  Nov.    1918,  No.    1217.    {Jul.) 
(j    Respiration  1  at  low  temperatures   at    the   expense   of   carbohydrate*   so 

long  aa  there  are  any.   (Author's  note). 

(3)  Ivanof*  [1904),  Palladin  and  Kostytschew  (1906),  Dexcano  (1912),  Panta- 
nelli  [1914.)  have  already  hown  that  so  long  as  a  vegetable  cell  lias  sugar  at  its 
disposition  it  does  nol  consume  albumens,  <>r  rather  that  decomposition  is  compensated 
by  synthesis;  but  as  soon  as  the  ugai  is  exhausted  autodigestion  of  proteins  is  noticed. 
i'hk.mi  (i'  lade  numerous   contributions  demonstrating    the    preservative  or 

antlproteoiytlc  action  '>r    agar,  (Author's  note). 
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submerged  under  water  without  loss  of  functional  activity.  The  author 
selected  the  pulp  (endocarp)  of  the  tangerine  orange  [Citrus  nobilis)  which 
has  the  further  advantages  of  being  sufficiently  lafge  to  furnish  matter 
necessary  for  control,  of  having  a  homogeneous  structure,  of  containing 
a  minimum  of  dead  cells,  and  of  being  prepared  without  suffering  injury. 

One  half  of  each  fruit  was  analysed  before  being  placed  in  the  refri- 
gerator and  the  other  half  afterwards. 

As  it  was  proved  that  separated  quarters  of  orange  froze  at  about 
—  6°C,  in  some  series  of  experiment  the  temperature  was  not  allowed  to 
go  below  —  5°-5C  ;  in  one  series  of  experiments  the  temperature  was 
lowered  until  death  resulted  from  freezing.  The  lowest  temperature 
was  maintained  for  at  least  12  hours.  Then  the  matter  was  at  once  exam- 
ined before  the  temperature  had  time  to  rise. 

The  results  show  that  the  cells  of  the  ^adocarp  of  a  tangerine  orange 
subjected  to  cold  at  a  temperature  near  that  of  freezng  present : — 

(1)  A  progressive  increase  in  cellular  permeability  indicated :  (a) 
by  a  rapid  emission  of  water  from  tissue  kept  dry ;  (b)  by  exosmose  from 
tissue  placed  in  water.  It  is  helped  by  certain  siibstances.  which  rapidly 
penetrate  the  cell  (glycerin,  ethyl  alcohol,  citric  acid,  free  alkali). 

(2)  Rapid  destruction  of  sugar,  controlled  by  provision  of  substances 
which  are  capable  of  being  absorbed  and  used  in  respiration  (glycerin, 
ethyl  alcohol,  citric  acid)  or  by  substances  which  hinder  exosmose  of 
sugars  or  of  the  intermediate  products  of  respiration  (sodium  chloride, 
phosphate  of  potash,  citric  acid).  Sugars  present  in  the  exterior  liquid 
(saccharose,  glucose)  do  not  act  in  this  way  because  they  are  not  absorbed. 

(3)  Considerable  auto-digestion  of  proteins,  all  the  more  important 
when  the  exosmose  of  soluble  products  of  digestion  is  helped  and  the 
destruction  of  the  sugars  is  more  rapid. 

846  -  Relation  of  Physiological  Characters  of  Autumn  and  Spring  Cereals  to  the 
Temperature  and  Periodicity  of  Growth  Phenomena.  —  See  No.  866  of  this 

Review. 

847  -  Research  on  the  Mineral  Nutrition  of  Plants.  —  maze,  p.,  in  Annates  d'e  I'Ins 

titut  Pasteur,  Vol.  XXXIII,  No.  3,  pp.  130-173,  13  Tables,  8  Fig.    Paris,  March  iqio. 
The  author  endeavours  to  determine  what  elements  should  be  contained 
in  a  purely  mineral  solution  capable  of  ensuring  the   complete  growth  of 
maize  cultivated  out  of  reach  of  microbes. 

The  complete  development  of  maize  can  take  place  in  a  medium  con- 
taining the  11  following  elements  N,  P,  K.  S,  Ca,  Mg,  Ve,  CI,  Si, 
Zn,  Mn,  and  in  addition  Na  (the  utility  of  which  has  still  to  be  demon- 
strated) when  this  medium  is  prepared  without  being  particulary  careful 
of  the  purity  of  the  water  and  the  components  which  form  part  of  it.  Buf 
if  some  care  is  taken  in  selecting  the  commercial  products  used,  and  it 
distilled  water  of  reasonable  purity  isused.it  is  found  that  the  plant  cannot 
complete  its  cycle  of  growth  in  such  a  purified  solution  ;  to  the  11  elements 
in  the  ordinary  solution  it  is,  in  that  case,  necessary  to  add  one  or  more 
elements  which  have  to  be  ascertained  and  it  is  probable  that  those  will 
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be  found  among  those  whoso  utility  has  already  been  admitted,  that  is  to 
say  aluminium  (Al),  boron  (B),  fluorine  (V).  iodine  (I),  and  aisenic  (As). 
A  delicate  question'  presents  itself  when  the  problem  is  attacked  experi- 
mentally ;  in  what  degree  *'t  concentration  should  the  plant  be  offered  these 
complementary  elements?  In  fact,  the  results  given  by  a  preliminary  se- 
ries  of  experiments,  in  which  these  complementary  elements  were  gi\  en 
in  the  form  of  sulphate  of  aluminium,  borate  of  sodium,  fluoride  of  sodium 
ami  iodide  of  potassium  at  a  strength  of  Vseooo-  showed  the  author  that 
these  4  elements  had  been  offered  in  too  great  strength.  In  a  Second  se- 
lies  of  experiments  in  which  the  elements  in  question  were  given  in  the 
same  form  at  a  strength  of  Viooooo  *110  author  came  to  the  same  con- 
clusion. 

In  a  third  series  of  experiments  he  used  the  following  strengths  :  ■ — 
sodium  arseniate  \  500000  •  Sodium  fluoride  V500 000 :  aluminium  sulphate 
Viooooo:  sodium  borate  VosooooJ  potassium  iodide  V250  ooo-  Suppressing 
one  of  the  elements  in  the  solution  containing  the  11  indispensable 
elements  pins  sodium  and  the  5  complementary  elements,  5  other 
different  mediums  were  prepared  corresponding  to  the  same  number  of 
sets  of  plants;  finally  a  last  set  was  given  a  nutritive  solution  using 
spring  water  and  ordinary  commercial  products  except  in  the  case  of  the 
complementary  elements.  This  third  series  of  experiments  included 
therefore  7  sets  of  plants  cultivated  respectively  in  the  following 
mediums  :  — 

1/Ot  I  :  —  Solution  containing  the  II  indispensable  elements  (phis 
sodium)  ami  the  5  complementary  elements. 

I,ot  II  :  ■ — ■  The  same  solution  leaving  out  fluorine. 

l.ot  III  :  _ —  The  same  solution  leaving  out  arseni6. 

I.ot   IV  :        The  same  solution  leaving  out  boron. 

L,ot  V  :  —  The  same  solution  leaving  out  aluminium. 

Lot  VI  :  —  The  same  solution  leaving  out   iodine. 

l.ot  \'H  (Control):  -  Solution  with  spring  water  containing  only 
the  11  indispensable  elements. 

The  determination  ^i  the  dry  weight  of  the  plants,  of  the  water  eva- 
porated by  each  plant,  and  of  the  water  evaporated  to  produce  1  kg  oi 
dry  vegetable  matter,  has  led  to  the  conclusion  that  boron,  aluminium, 
fluorine,  and  iodine  are  indispensable  for  the  growth  of  maize  in  the  same 
measure  as  X.  P,  K.  Ca,  Mg,  S,  Fe,  CI.  Si,  Mn,  Zn  which  gives  a  total  of 
is  elements  (leaving  out  Na  the  utility  of  which  has  still  to  be  proved)  ; 
the  number  oi  elements  of  which  maize  is  composed  i<  therefore  iS.  count- 
ing C    H  and  O,  the  most  abundant  of  all. 

As  for  arsenic,  it  is  shown  to  be  harmful. 

Tin-  author  hisu.is  to  add  that  the  composition  of  this  "  complete 
solution  "  cannot  be  generalised  from  the  point  ^>i  view  ^i  vegetable  phy- 
siology ;  it  i--  probabb  only  that  the.  requirements  of  cultivated  gramineae 
in  mineral  elements  air  much  the  same  as  those  of  maize,  but  it  is  certain 

that  tin-  erneiferae  (cabl  nd  Leguminosae  (peas,  beans,  vetch,  lupins) 

do  Qot  gTOW  wrll  in  a  solution    which  i--  suitable    for  maize  ;  each    family, 
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each  genus  of  plants  has  its  own  particular  requirements  which  have  a  bear- 
ing on  the  nature  of  the  elements  or  on  their  degree  of  concentration  in 
the  nutritive  medium.  There  are  however  some  elements  common  to  all 
the  solutions  which  suit  various  plants,  such  are  :  —  N,  P,  K,  S,  Ca,  Mg, 
Fe,  and  possibly  CI  and  P:  but  it  is  not  possible  to  affirm  that  the  same  is 
true  for  rare  elements  when  it  is  noted  that  Mn  and  Zn  play  more  or  less 
the  part  of  antidotes  against  poisons  of  alimentary  origin.  In  this  sense 
the  elements  of  the  solution  can  be  classified  in  2  categories  ;  the  first  con- 
tains elements  of  organisation,  the  second  rare  elements  whose  functions, 
still  little  known,  consist  in  preventing  poisoning  due  probably  to  the  accu 
mulation  of  transition  compounds  during  the  changes  which  alimentary 
sub  stances  undergo. 

These  observations  only  relate  to  the  alimentary  poisoning  in  maize 
due  to  privation  of  zinc  or  manganese  :  there  is  nothing  to  prove  that,  under 
the  influence  of  the  same  causes,  plants  of  other  kinds  react  in  the  same  way ; 
in  other  terms  there  is  nothing  which  warrants  the  deduction  from  these 
results  that  rare  elements  indispensable  to  one  species  are  also  indispensa- 
ble to  another.  It  is  even  explicable  that  a  definite  chemical  function  can 
be  ensured  in  the  plant  by  two  near  chemical  elements,  which  is  to  admit' 
physiological  isomorphism,  but  limited  to  rare  elements. 

Finally,  in  the  course  of  his  research  the  author  has  noted  that  de  vehe- 
ment is  more  regular  with  plants  cultivated  in  solutions  prepared  with 
ordinary  salts  than  in  those  prepared  with  pure  chemicals  ;  a  greater 
tendency  to  accidents  of  iodism  is  also  observed  in  maize  cultivated  in  so- 
lutions which  are  chemically  pure.  It  seems  therefore  that  pure  solutions 
have  certain  defects  which  cannot  however  be  attributed  to  the  absence  of 
one  or  more  of  the  elements  which  are  indispensable  to  maize  since  the  plants 
of  best  growth  reach  as  great  weight  as  the  control  plants  :  in  fact  the  author 
was  able  to  eliminate  these  defects  by  placing  small  amounts  of  organic  salts, 
(citrate  of  sodium  and  lactate  of  calcium  mixed  in  equal  weights  ;  humus  ta- 
ken from  a  compost)  in  the  nutritive  solution.  The  results  obtained  in  conse- 
quence of  these  very  small  additional  amounts  of  organic  matter  indicate 
the  beneficial  influence  of  organic  matter  added  to  the  mineral  solution, 
but  it  has  been  shown  at  the  same  time  that  organic  matter  is  not  indispen- 
sable, if  seminal  reserves,  which  are-  not  negligible  in  weight  as  they 
amount  to  about  4  or  5  decigrammes  in  each  grain,  are  excepted. 

If  it  is  desired  to  assure  good  vegetative  progress,  it  is  a  good  thing 
to  replace  the  ferrous  sulphate  in  the  nutrient  solution  by  ferric  sulphate 
so  that  the  solution  may  not  be  too  weak  in  free  oxygen. 

848  -The  Influence  of  Chlorides  on  the  Growth  of  Certain  Agricultural  Plants.— 

I.  Tottingiiam,  W.  E.,  A  Preliminary  Study  of  the  Influence  of  Chlorides  on  the  Growth 
of  Certain  Agricultural  Plants, in  Journal  of  the  American  Society  of  Agronomy,  Vol.  XI, 
No.  r,  pp.  1-32,  8  Tables,  Bibliography  of  81  publications.  I<anca=t<r,  I'a.,  January  15, 
1919.  —  II.  Hendry,  G.  \V.,  Relative  HI  feet  of  Sodium  Chloride  on  the  Development  of^ 
Certain  legumes.  Ibid.  Vol.  X,  No.  6,  pp.  246-249.  September  1918. 
I.  A  preliminary  study  of  the  influence  of  chlorides  on  the  gra  ih  of 
certain  agricultural  plants.  • —  A  survey   of  the  scientific   literature    dealing 
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with  the  physiological  part  played  in  the  plant  organism  by  chlorine  shows 
that  the  various  investigators  hold  very  different  opinions.  While  some 
consider  chlorine  to  be  indispensable  to  the  plants'  nutrition,  others  regard 
it  as  useful,  but  not  essential.  Further,  previous  field  and  greenhouse  experi- 
ments have  proved  that  the  effects  of  chlorides  upon  plants  are  extremely 
variable,  and  depend  to  a  large  extent  upon  the  species,  the  type  of  soil, 
and  the  complex  of  factors  considered  as  climate.  The  chlorides  of  the  dif- 
ferent alkaline  metals  are  not  equally  efficacious,  but  according  to  Plate, 
may  be  classed  in  the  following  descending  order :  —  Chlorides  of  sodium, 
potassium,  rubidium,  lithium  and  caesium.  The  writer  has  studied  the 
effect  of  the  chlorides  of  sodium  and  potassium  upon  different  plants 
growing  in  Knop's  solution  in  the  greenhouse  and,  in  certain  cases,  in 
the  field. 

The  introduction  of  potassium  and  sodium  chlorides  into  water  cultures 
but  slightly  affected  wheat  plants  (Triticum  sativum)  during  the  first  five 
weeks  after  germination.  Buckwheat  [Polygonum  Fagopyrum),  on  the  other 
hand,  was  decidedly  affected  by  the  addition  of  these  chlorides.  Although 
the  seed  production  remained  apparently  undisturbed,  the  length  of  roots,  and 
the  yield  of  dry  matter  were  reduced.  The  radish  [Raphanus  sativus)  in 
soil  cultures  in  the  greenhouse  responded  only  slightly  to  the  application  of 
potassium  and  sodium  chlorides  together  with  a  complete  fertiliser.  Under 
the  same  conditions,  these  chlorides  had  a  favourable  effect  upon  the  carrot 
(Daucus  Carota)  increasing  the  yield  of  dry  matter  and  the  percentage  of 
sugars  ;  the  reverse,  however,  was  found  to  occur  in  the  case  of  the  parsnip 
(Pastinaca  saliva). 

The  sugar-beet  [Beta  vulgaris)  gave  the  same  general  responses  to 
chlorides  as  did  the  carrot  when  grown  in  the  greenhouse.  The  chlorides 
greatly  increased  the  yield  in  dry  matter  and  the  glucose  content  of  the 
roots.  Similar  results  were  obtained  from  the  application  of  common  salt 
alone  to  beets  grown  in  the  field. 

The  potato  (Solanum  hibcromm)  produced  increased  yields  of  dry  mat- 
ter  in  the  tuber,  when  potassium  chloride  was  applied  in  place  of  potassium 
sulphate.  As  regards  the  percentage  of  starch,  different  varieties  of  potato 
responded  differently ;  in  some  it  was  decreased,  while  in  others  it  remained 
unaffected.  The  results  indicated  that  the  variety  of  plant  was  more  im- 
portant than  the  type  of  soil  in  determining  this  effect  of  the  chlorides.  In 
lie-Id  crops,  sometimes  the  chlorides  produced  a  decrease  in  the  dry  mat- 
ter of  the  tubers  without  altering  their  quality  (Triumph  variety),  while  at 
others,  no  noticeable  change  was  effected  (Rural  New  Yorker).  Sodium 
chloride  applied  alone  altered  the  composition  of  the  tubers  but  slightly, 
though  it  affected  their  quality  seriously. 

Proceeding  from  the  observed  effects  of  chlorides  upon  diastase  and 
other  enzymes  which  act  upon  carbohydrates,  the  writer  advances  the 
tentative  hypothesis,  that  the  varied  physiological  responses  of  different 
kinds  and  varieties  of  plants  to  chlorides  may  be  due  to  the  regulation  of 
enzyme  activity  by  these  salts. 

On  the  whole,  H  appears  quite  possible,  that  further  investigation  may 
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lead  to  the  development  of  practical  rules  for  the  use  of  chlorides  in  agricul- 
ture, due  account  being  taken  of  those  crops  injured  by  these  compounds, 
and  of  climatic  and  soil  conditions. 

II.  Relative  effect  of  sodium  chloride  on  the  development  of  certain  le- 
gumes. —  The  visible  effects  exercised  upon  the  plants  by  sodium  chloride 
were  as  follows  :  1)  retarded  germination ;  2)  retarded  growth  in  height ; 
3)  reduction  in  number  of  leaves ;  4)  reduction  in  dimension  of  leaves ; 
5)  delay  in  flowering;  6)  reduction  in  number  of  root  nodules;  7)  re- 
duction in  size  of  nodules ;   8)  premature  death. 

Of  all  the  varieties  used  in  these  experiments  the  Iyima  bean  (Phaseohis 
lunatus)  and  the  white  tepary  (P.  acutif  alius  var.  latifolius  Freeman), 
were  the  most  affected  by  the  application  of  sodium  chloride.  The  bean 
(Vicia  Faba),  the  black  eye  cowpea  (Vigna  sinensis),  and  the  chickpea 
(Cicer  arietinum),  were  less  affected  by  sodium  chloride  than  any  of  the 
other  plants,  which  included  in  addition  to  those  already  mentioned,  the 
following  different  varieties  of  beans  :  —  "  cranberry  ",  "  small  white  ", 
"  red  kidney  ",  "  I^ady  Washington",  "  pink  ",  "  red  Mexican  ",  "  bayo  ", 
"  blue  pod  ". 

849  -  Influence  of  Fluorides  on  Vegetation.  Gautier,  a.,  and  Clausmann,  p.,  iu 

Comptes   Rendus   de   I'Academie   des   Sciences,    Vol.   168,   No.  20,  pp.   976-982.    Paris, 
May  19,   1 91 9. 

The  authors  have  previously  established  the  fact  that  fluorine  is  always 
found  together  with  phosphorus  in  living  cells,  that  it  is  found  in  the  tis- 
sues of  all  animals  and  plants  and  that  it  becomes  localised  in  some  of  them ; 
this  generalisation  and  this  effective  localisation  have  led  the  author  to 
the  conclusion  that  fluorine  is  necessary  in  the  economy  of  life.     As  plants 
must  ncessarily  take  this  element  from  the  fluorides  and  fluophosphates  of 
the  soil  in  which  they  grow,  the  authors  have  studied  the  conditions  favour- 
able to  this  assimilation  by  the   plant  and  what  happens  to   different 
crops  when  enriched  by,  or  deprived  of,  fluorides.     With  this  object  the 
authors  have  carried  out  a  series  of  experimental  cultures  in  large  garden 
pots,  comparing  crops  in  soil  as  free  as  possible  from  fluorine  with  crops 
in  the  same  soil  to  which  fluorine  was  artificially  added  ;  after  having 
tested  several  soils  they  finally  adopted  purified  birch  wood  charcoal  (after 
washing  with  acids  and  boiling  water  it  contains  only  1.87  mgm.  of  fluorine 
per  kg.  ;  it  is  the  only  known  medium  almost  free  from  fluorine) .    This  char- 
coal medium  to  which  manure  and  arable  soil  were  added  has  the  following 
composition  : —  Washed  charcoal,  1000  gin.  (fluorine  equal  to  0.00187  gm.); 
A1203  added  in  the  form  of  gelatinous  alumina,  120  gm.  (Fl  —  o);    chalk, 
730  gm.  (Fl  =  0.002  gm.);  humus  27.3  gm.;  very  fertile  arable  soil,  66  gm. 
(Fl  =  0.007  gm-)»  CaHP04(   24  gm.;  KN03,  34  gm.;  (NH4)2S04>  30  gm. 
NaCl,  3  gm.;    MgC03,  68  gm.;    MnCl2,   0.80    gm.;  ZnC03  0.07  gm.;  Si02 
(gelatinous),  17  gm.;  FeS04)    180  gm.;  Arseniate   of  soda  1.4  gm.     This 
complete  mixture,  fairly  permeable  to  water,  composed  of  indispensable 
mineral    and    biological    fertilising  elements,    contained    therefore  only 
11  mgm.  of  fluorine  per  kg.  or  3.97  mgm.   per  pot. 
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Each  kind  of  plant  was  cultivated  in  3  pots;  the  first  contained  the  char- 
coal medium  of  which  the  composition  has  just  been  given ;  the  second  con- 
tained the  same  soil  artificially  fluorated,  that  is  to  say  300  mgm.  of  fluorine 
(77  times  as  much  as  in  the  first  pot)  were  added  in  the  form  of  fluoride  of 
potassium  ;  the  third  pot  contained  ordinary  garden  soil  to  complete  the 
comparison. 

Thirteen  species  belonging  to  widely  differing  families  (Cruciferae 
Caryophyllaceae,  Papaveraceae,  I/eguminosae,  Gramineae,  Chenapodiaceae 
Convolvulaceae,  Boraginae,  Iyiliaeeae, Com] >ositae,Qinabiaceae), were  placed 
under  experiment.  The  authors  record  lor  each  plant,  and  respectively  for 
each  pot,  the  mean  height  of  the  plant,  the  state  of  vegetative  development, 
the  weight  of  seed,  dry  weight,  etc. 

1  The  data  show  that  out  of  the  13  species  grown,  7  benefited  by  fluorine 
(cress,  cabbage,  Escholtzia,  spinach,  viper's  bngloss,  spurrey,  hemp); 
3  were  unaffected  (convolvulus,  onion,  rye)  ;  and  3  gave  crops  inferior  to 
those  of  the  control  plants,  (sweetpea,  chickpea,  centaury). 

Experiments  in  open  fields  and  with  other  fluorides  are  now  in  progress. 

850  -  Effect  of  Certain  Compounds  of  Barium  and  Strontium  on  the  Growth  of  Plants. 

—  McIIarguk,  J.  vS.  (Chemist,  Kentucky  Agricultural  Experiment  Station),  in  Journal 
of  Agricultural  Research,  Vol.  XVI,  No.  7,  pp.  183-194  +  1  Plate.  Washington,  February  17. 
1 919. 

Although  it  has  been  known  for  more  than  a  century  that  plants  are 
able  to  extract  appreciable  amounts  of  the  relatively  insoluble  compounds 
of  barium  contained  in  soil,  very  little  scientific  investigation  has  been  made 
to  determine  whether  or  not  the  compounds  of  this  element  have  any 
special  function  in  plant  economy.  Because  the  compounds  of  barium  are 
poisonous  when  taken  into  the  animal  body,  there  appears  to  be  a  general 
impression  that  they  would  exert  a  similar  influence  upon  plants. 

The  writer  has  already  shown,  from  the  results  of  a  former  investiga- 
tion, that  small  amounts  of  barium  can  be  readily  detected  and  determin- 
ed quantitively  in  the  ash  of  tobacco,  maize,  potatoes,  and  a  number  of 
other  plants  gro*wn  under  normal  conditions  in  the  field  (1).  The  object 
of  the  present  experiments  was  to  determine  (by  growing  plants  in  nutrient 
solutions)  the  effect  of  some  of  the  well-known  compounds  of  barium,  and 
"I  I  lie  closely  related  metal  strontium,  upon  the  development  of  plants 
Barium  and  strontium  carbonates,  in  the  absence  of  calcium  carbonate,  are 
poisonous  to  plants,  the  former  being  the  more  toxic.  On  the  other  hand. 
in  the  presence  of  an  excess  of  calcium  carbonate,  both  apparently  exerted 
.1  distincl  stimulating  influence  on  the  growth  of  the  plants  studied. 
(cowpeas,  oats,  winter  and  spring  wheat,  soy  beau  and  maize). 

Barium  and  strontium  carbonates,  when  added  to  the  sand  in  which 
the  plants  were  growing,  accelerated  the  growth  of  the  roots.  Neither 
barium  aoi  strontium  compounds  can  be  looked  upon  as  important  plant 
foods.    The  sulphate  of  barium  is  much  more  poisonous  than  the  carbon- 

(1)  See  A*.  i<ji3,  No.  934.  [Ed.) 
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ate.     On  adding  to  the   sand  a  small  quantity  of  strontium  nitrate,  there 
was  a  corresponding  increase  in  the  nitrogen  content  of  the  wheat. 

No  barium  compounds  were  found  in  the  residue  obtained  upon  evapo- 
rating 25  litres  of  drainage  water  collected  from  the  drain-tiles  on  the  Kent- 
ucky Station  farm,  which  would  indicate  that  the  barium  found  in  plants'  is 
taken  up  on  the  spot  by  the  roots  of  the  plants. 

851  -  Physiological  Effects  of  Copper  on  the  Growth  of  the  Vine.  —  See  No.  913 

of  this  Review. 

852  -  The  Influence  of  Phosphates  on  the  Action  of  Alpha-Cro tonic  Acid  on  Plants. 

—  Skinner,  J.  J.  aud  Reid,  F.  R.  (Bureau  of  Plant  Industry,  Washington),  in  American 
Journal  of  Botany,  Vol.  VI,  No.  4  pp.  167-180,  6  tables,  8  figs.  Lancaster,  Pa.,  April,  1919. 
The  writers  have  studied  the  effect  exercised  by  alpha-crotonic  acid 
upon  5^oung  wheat  plants  grown  in  nutrient  culture  solutions  composed 
of  calcium  acid  phosphate,  sodium  nitrate,  and  potassium  sulphate. 
They  found  that  alpha-crotonic  acid  in  amounts  of  25  to  30  parts  per  mil- 
lion had  a  very  injurious  effect  upon  the  growth  of  these  plants  ;  that 
growth  was  reduced  about  50  per  cent,  when  the  crotonic  acid  was  used  in 
amounts  of  50  parts  per  million,  aud  35  per  cent,  when  the  concentration 
was  25  parts  per  million. 

Further,  phosphates  were  observed  to  decrease  the  harmfulness  of 
alpha-crotonic  acid.  Where  large  amounts  of  P205  were  present  in  the 
nutrient  solution,  the  effects  of  the  above-mentioned  acid  were  very  much 
milder  than  in  those  solutions  containing  a  small  amount  of  P205 .  The 
substitution  of  Na2  H2P04,  Na2  HP04  and  Na3P04  for  phosphate  of  cal- 
cium showed  that  each  of  these  phosphate  salts,  regardless  of  their  basic 
or  acid  character,  had  an  antagonistic  action  towards  alpha-crotonic  acid, 
and  seemed  to  prove  that  this  action  is  due  to  the  phosphate  radical. 

853  -  On  a  Spacies  of  Bacteria  Found  in  the  Roots  of  Rocket  (Diplotax is  eru- 
coides) —  Perotti,  R.,  in  Aiti  delta  R.   Accademia  dei  Lincei,  Serie  Quinta,  Rendi- 
conti,  Classe.  Scienze  fisiche,  matematiche  e  naimali,  Vol.  XXVIII,  Pt.  9-10,    1st  Half 
Year,  pp.  331-335.  Rome,  May  4  and  18,  1919. 

The  farmers  of  the  Roman  Campagna  generally  agree  that  the  cruci- 
fer  Diplotaxis  erucoides  D.  C.  (commonly  called  "  rughetta  ")  fertilises  the 
soil,  for  which  reason  it  is  used  as  green  manure  in  gardens  and  orchards, 
where  it  grows  in  abundance. 

The  author  has  sought  out  what  foundation  there  is  for  this  opinion 
and  he  has  ascertained  that  a  species  of  bacteria  is  found  constantly  in 
the  cortical  layer  of  the  roots  of  D.  erucoides  ;  he  describes  it  as  follows  :  — 

Rods  short,  measuring  1.5  -  1.6  X  0.6  -  0.8  jjl,  more  rounded  a1 
one  end  and  frequently  united,  very  mobile  but  very  quickly  losing  power 
of  movements,  peritrichous.  These  bacteria  stain  well  with  aniline  d 
and  they  resist  decoloration  by  Gram.  They  energetically  Hquef3r  gelatin. 
They  are  facultative  anaerobes  aud  do  not  form  spores.  This  bactteriltm 
is  neiher  ammonifying,  nitrifying  nor  de-nitrifying  nor  does  it  fix  nitrogen, 
at  least  under  the  artificial  conditions  of  development  under  which  it  was 

I  placed.  It  is,  however,  certain  that  it  has  energetic  preteolytic  properties 
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which  would  account  for  its  normal  presence  in  the  roots  of  Diplotaxis 
where  it  induces  or  helps  the  movement  of  albuminoids  in  the  plant ;  it  is 
also  probable  that  it  can  attack  insoluble  carbohydrates.  There  is, 
therefore,  reason  to  believe  that  synbiotic  relations  exist  between  the 
bacillus  and  the  plant. 

854  -  Pure  Line   Selection  of  Cereals  in  the  Province  of  Bologna  and  in  the 

Roman    Campagna,    Italy.  —  Todaro,    G.,   in  L'ltalia  agricola,  Year  I, VI,  No.  5, 
pp.  129-146,  14  fig.     Piacenza,  May  191 9. 

The  more  important  results  of  the  work  of  selection  carried  out  by  the 
author  in  the  above-mentioned  regions  are  briefly  as  follows  :  — 

Wheat.  —  Lines  or  kinds  of  the  type  "  Rieti  "  ■ —  There  are  3  kinds 
designated  by  the  following  genealogical  formulae  :  ■ — 


1 


(28~3    *(*9~9    3  H~ro) 


The  first  number  outside  the  parentheses  represents  the  number  of 
annual  order  of  the  lines  in  the  genealogical  book:  the  first  number  inside 
them  indicates  the  plot  where  the  first  selection  crop  was  grown  ;  the 
fractional  numbers  indicate  the  year  of  this  first  crop  (numerator)  and  the 
year  of  creation  of  the  line  or  kind  (denominator). 

These  lines  or  kinds  have  been  isolated,  by  genealogical  selection, 
from  cultures  of  common  "Rieti"  wheat.  The  lines  No.  I  and  No.  2  are 
both  characterised  by  light  coloured  ears,  similar  in  form  to  those  of 
one  of  the  types  most  largely  met  with  in  impure  "  Rieti  "  wheat. 
They  seldom  escape  rust,  but  this  is  seldom  severe  enough  to  diminish 
sensibly  the  heavy  production  of  grain  which  they  can  yield  on  land 
which  does  not  contain  excess  of  assimilable  nitrogen. 

Variety  No.  I  has  given  excellent  results  not  only  in  the  Province  of 
Bologna,  but  also  in  the  Roman  Campagna  where,  according  to  the 
author,  it  could  advantageously  replace  "  Rieti  "  wheat  of  impure  origin. 

In  view  of  greater  use  in  future  these  two  kinds  should  be  tested  cul- 
turally chiefly  on  good  land  in  the  low  and  middle  hills  after  weeded  crops 
or  fodder  crops  have  removed  from  the  soil  the  superabundance  of  nitro- 
genous matter. 

Variety  No.  11  has  also  light-coloured  ears  but  these  are  noticeably 
longer  and  bear  frequently  some  supernumerary spikelets.  Its  vegetative 
cycle  is  a  little  longer  than  those  of  the  two  other  kinds,  but  it  is  much  less 
subjecl  to  attack  by  rust,  so  much  so  that  it  can  even  be  advantageously 
cultivated  on  level  ground  (that  is  to  say  in  conditions  favourable  to  tlw 
developmenl  of  Puccinia),  if  the  same  conditions  of  soil  and  rotation  re- 
quired by  varieties  No.  i  and  2  obtain. 

Lines  or  kinds  of  the  "  Cologna  "  type  -   There  are  also  three  of  th< 
kinds  designated  by  the  following  g^nealogic  formulae  :  — ■ 

(**.        °8) 
10 


12.605  -  29(362 
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They  have  been  isolated  by  genealogical  selection  from  ordinary  crops 
of  "  Cologna  "  wheat. 

Variety  No.  12  is  the  earliest  and  most  resistant  to  rnst ;  these  two 
valuable  characters,  apparent  in  the  first  selection  crop,  have  been  con- 
firmed several  times  in  all  the  suitable  places  (Province  of  Bologna,  etc) 
where  this  variety  is  grown. 

Regarding  the  productivity  of  this  kind,  the  two  control  crops  (fol- 
lowing the  first  of  1 908-1 909),  experimental  breeding,  and  still  more  tests 
made  on  a  large  scale  in  ordinary  cultivation  (where  this  kind  covers  se- 
veral thousand  hectares)  have  always  given  excellent  results.  For  exam- 
ple, on  level  ground  and  on  the  low  hills  in  the  Bologna  district,  this  kind 
produces  generally  24  to  25  quintals  of  grain  per  hectare  and  often  more 
than  30  quintals,  even  in  the  Roman  Campagna  and  elsewhere. 

The  two  kinds  No.  29  and  No.  31,  very  much  alike,  differ  from  kind 
No.  12  in  their  somewhat  longer  vegetative  cycle  and  by  being  slightly 
less  resistant  to  rust.  But  under  the  same  cultural  conditions  they  clearly 
excel  kind  No.  12  in  vegetative  vigour  and  if  they  escape  rust  and  early 
lodging  they  produce  even  considerably  more  grain  and  straw  than  it  does. 

Kind  No.  31,  introduced  6  years  ago  in  the  Roman  Campagna,  is 
already  extensively  used  is  ordinary  cultivation. 

Linen  or  kinds  of  the  "  Gentil  Rosso  "  type.  There  are  2  of  these 
distinguished  by  the  following  genealogical  formulae  : — 


4* -9    58(643-°3 


The  heads  of  the  line  came  respectively  from  Ravenna  and  Vedrana. 

Kind  No.  48,  semi-bearded  (awns  slightly  developed  in  the  spikelets 
of  the  upper  third  or  half  of  the  ear),  is  a  little  earlier  than  kind  No  58, 
beardless    and  has  a  tendency  to  spread  rapidly. 

While  preserving  kind  No.  58  with  a  viewto  study,  the  author  proposes 

to  replace  it  partly  by  kind  91I112  —  -J]°*  tne  tyPe  "  Carosello  delle  Mar- 

che  "  which  it  very  like  it  but  is  considerably  more  vigorous  and  pro- 
ductive. 

Compared  with  kinds  of  types  "  Rieti  "  and  "  Cologna  ",  those  of  the 
group  "  Gentil  Rosso  "  and  "  Carosello  "  have  stronger  culms  which  makes 
them  more  resistant  to  lodging.  It  is  true  that  they  do  not  escape  rust, 
but  they  should  not  be  considered  as  among  wheats  very  subject  to  that 
disease.  They  generally  do  well  even  in  the  very  fertile  soil  of  the  plain 
of  Bologna,  and  are  really  successful  on  good  soil  in  the  lower  hills  (150- 
400  m.)  where  they  more  readily  escape  rust. 

Line  or  kind  of  type  "  Hat  if  inver  sable  de  Vilmorin  ".  ■ —  The  line 

designated  by  No.  38  and  the  genealogic  formula  38  [677  —  -    j  comes  from 

an  ear  gathered  in  1910  at  Budrio  (Province  of  Bologna)  in  a  field  of  "  early 
non-lodging  Vilmorin  "  wheat. 
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It  is  known  that  this  hybrid  represented  by  DE  Vilmorin  as  "early" 
in  comparison  with  French  wheats,  especially  those  of  the  Department  du 
Nbrd,  turns  out  to  be,  in  Italy,  later  than  all  other  soft  wheats  generally  cul- 
tivated, even  in  the  northern  and  central  provinces.  This  is  its  weak 
point,  for  if  the  month  of  June  is  too  dry  and  too  hot,  scorching  may  hasten 
ripening  and  diminish  both  the  quantity  and  quality  of  the  crop.  Now  line 
No.  38  (beardless)  proves  a  little  earlier  than  the  others  and  rather  less  sub- 
ject to  rust.  In  the  richest  soils  it  can  compete  with  all  wheats  so  far  known 
in  Italy  and  elsewhere  since  it  has  indeed  shorter  and  stronger  culms  than 
those  of  all  other  wheats. 

Line  No.  96  is  characterised  by  semi-bearded  ears  and  it  ripens  some 
days  earlier  than  kind  No.  8,  which  perhaps  will  cause  it  to  be  preferred  to 
the  latter  ;  cultural  tests  will  decide  this  point. 

Oats.  —  Among  the  numerous  kinds  selected  in  the  Province  of  Bolo- 


gna and  in  the  Roman  Campagna  6  [89 and  9    146 rank  first 


Variety  No.  6  with  a  longer  vegetative  cycle  is  intended  for  autumn 
sowing;  variety  No.  9,  much  earlier,  is  for  spring  sowing  which  in  the 
Province  of  Bologna  is  much  more  important  than  autumn  sowing. 
Unfortunately  the  small  extent  under  oats  in  the  district  of  Bologna  and 
Emilia  and  the  too  recent  creation  of  these  two  kinds  have  not  yet  enabled 
1li  111  to  obtain  the  diffusion  which  they  merit,  diffusion  obtained,  on  the 
contrary,  by  similar  kinds  which  the  author  has  introduced  in  the  Roman 
Campagna,  where  the  cultivation  of  oats  is  much  more  extensive.  Ne- 
vertheless the  yield  in  grain  of  30  to  35  quintals  per  hectare  which  the 
autumn  kind  No.  6  gave  in  1917-1918  at  San  Pietro  in  Casale,  at  Por- 
tonovo  di  Medicina,  etc.  may  be  mentioned. 

.MAi/fiNG  BARLEY.  — Selection  cropping  only  commenced  in  1917-10  iS 
in  the  Province  of  Bologna  and  in  the  Roman  Campagna  with  material 

a  from  small  adaptation  crops  of  the  Swedish  baileys  Chevalier, 
!  I  11111a,  Primus,  and  Svalofs  Prinzcss. 

la  r'jLcS,  these  barleys  were  cultivated  in  parallel  after  autumn  and 
spring  sowing  :  as  the  autumn  sowings  produced  more  and  much  better 
grain,  the  present  crops  (experimental  breeding)  are  all  started  with 
autumn  sowing. 

( )f  the  4  kinds  noted  above,  those  which  appear  the  most  adaptable 
are  Primus  and  Svalofs  Prinzess  which  are  respectively  the  earliest  and 
the  latest  of  the  four.  The  author  proposes,  in  1920,  to  subject  them  to 
1  tests  in  the  middle  and  upper  zones  of  the  hills  of  Bologna  where 
there  is  the  best  chance  of  getting  satisfactory  grain  from  the  point  of 
view  of  its  yield  of  maltose. 

855  -  Selection  of  Cereals   in   Virmland,  Central  Sweeden.  —  xh.sson,  c...  i,,  Sveri- 
'  ■     /  .'  '      '    Year   XXIX,  Part,    r,  pp.  Malm6, 

V  the  beginning  of  [918,  the  Varmland  Station  for  ter  selection  of 
cultivated  plants  commenced  its  own  work  in  close  collaboration  with  the 
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central  station  of  Svalof.  Its  experimetal  fields  are  in  the  Varpnas  estate 
not  far  from  the  town  of  Karlstad. 

The  agrogeologic  conditions  at  Varmland  are  generally  good  as  is 
indicated  by  the  high  percentage  of  cultivable  land  which  places  this  pro- 
vince in  the  fifth  rank  of  all  in  Sweeden. 

On  the  other  hand,  the  greatest  obstacle  to  the  development  of  culti- 
vation is  the  very  unfavourable  climate.  The  late,  cold  pring  always  de- 
lays the  sowing  time  of  cereals,  and  the  plants  are  later  exposed  at  the 
most  critical  phasa  of  their  growth  to  drought  which  prevails  at  the  end 
of  spring  and  the  beginning  of  summer. 

These  climatic  conditions  indicate  to  the  selector  the  path  to  follow. 
Thus  for  oats,  which  are  largely  cultivated  in  the  southern  part  of  Varm- 
land, a  white  grained  variety  both  productive  and  better  able  to  stand 
drought  is  required.  Good  results  in  this  way  can  be  obtained  by  suitable 
crossing  of  white  and  black  oats ;  hybrids  of  this  kind  produced  at  Svalof 
are  already  under  trial.  In  the  northern  part  of  Varmland  varieties  which 
ripen  early,  as  the  indigenous  oats,  and  which  are  at  the  same  tine 
productive,  like  the  Guldregn  variety  kind,  are  required.  In  Varmland 
rye  occupies  12  %  of  the  cultivated  area.  The  variety  "  Svalofs  fora- 
dlade  Wasarag  "  (selected  Svalof  Wasa  rye)  appears  to  adapt  itself  very 
well   to  the  particular  conditions  of  that  province. 

In  1914,  wheat  occupied  only  0.6  %  of  the  cultivated  area,  but  sowings 
tend  to  increase  with  progress  in  cultural  methods  and  the  creation  of  types 
more  and  more  resistant  to  cold  and  rust.  In  order  that  it  may  adapt 
itself  to  Varmlcbid  conditions  wheat  should  have  the  resistance  to  cold 
and  earliness  of  the  indigenous  wheat  and  at  the  same  time  stronger 
straw,  resistance  to  rust  and  increased  yield.  It  is  sought  to  obtain 
these  results  in  the  following  manner:  — ■  (1)  Genealogical  selection  of  local 
kinds.  —  (2)  crossing  these  kinds  with  selected  resistant  kinds  of  the 
1  Thule  "  series. 

856  -  Variation  and  Correlation  of  Characters  in  Wheat  (1);  Investigations  in  the 

United  States  Of  America.  —  army,  A..  C.  and  Garber,  R.  I. ;  in  Journal  of  Agricultural 
Research,  Vol.  XIV,  No.  9,  pp.  359392,  21  tab,  8  fig.,  bibliography  of  17  publications. 

Washington.  Ancnsl   26,  1018. 

During  the  4  years  1914-1917  the  author  has  studied  biometrically 
the  variation  and  correlation  of  characters  in  wheat  and  has  drawn  the  fol- 
lowing conclusions  :  — 

(1)  The  magnitude  of  the  means  is  generally  much  influenced  by 
environment,  i/ower  yields  of  straw  per  plant  resulted  from  a  reduction  in 
number,  total  length  or  average  length  of  culms.  Lower  yields  of  grain  per 
plant  resulted  from  a  reduction  in  the  number  of  grains. 

(2)  Generally  (but  there  were  numerous  exceptions),  a  reduction  in 
the  magnitude  of  the  means  is  accompanied  by  less  variability. 

(3)  Correlation  between  weight  of  seed  sown  and  resultant  plant  cha- 


(1)  For  similai  investigations  on  oats,  *ce  R.  Jan.  1917,  No.  26.  (Ed  ) 
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meters  is  not  high  and  may  be   diminished  up   to  extinction  by  environ- 
ment. 

(4)  Correlation  between  different  plant  characters  can  also  be  modi 
fied  by  environment  in  degrees  varying  with  the  characters  considered. 

(5)  Increased  yield  of  grain  per  plant  is  very  closely  correlated  to 
the  increase  in  the  number  of  grains,  number  of  culms,  and  total  length 
of  ears;  it  is  slightly  less  closely  correlated  to  the  increase  in  average  weight 
of  the  grains  per  plant,  average  height  of  culms,  and  the  average  length 
of  ears. 

(6)  A  larger  number  of  culms  per  plant  is  accompanied  by  a  greater 
total  length  of  ears,  but  not  by  a  greater  average  length  of  ears. 

(7)  Average  weight  of  grain  per  plant,  much  influenced  by  environ- 
ment, is  closely  and  fairly  constantly  correlated  with  yield  of  grain  and  less 
closely  correlated  with  the  average  length  of  ears.  On  the  other  hand  the 
correlation  is  weaker,  but  constant,  with  the  number  of  grains  per  plant. 
Average  weight  of  grain  is  practically  independent  of  average  length 
of  ears. 

(8)  There  is  a  tendency  for  greater  average  height  of  culms  to  be 
accompanied  by  greater  average  length  of  ears,  number  of  grains,  and 
yield  per  plant.  On  the  contrary  the  correlation  between  average  height 
of  culms  and  number  of  culms  per  plant  is  always  low. 

(9)  The  correlation  between  average  length  of  ears  and  average 
weight  of  grain  per  plant  was  low  in  3  out  of  the  4  years  of  the  experiments. 

It  is  important  to  notice  the  disturbing  effect  of  external  factors  (soil 
and  climate):  not  only  did  it  cause  the  coefficients  of  variability  to  fluc- 
tuate within  wide  limits  but  it  also  modified  the  coefficients  of  correlation 
to  such  an  extent  as  sometimes  to  change  the  sign. 

Thus,  in  1914  and  19 15  the  average  height  of  plants  was  greater  than  in 
1916  and  1917  owing  to  better  soil  and  more  favourable  climate  (especially 
in  1915). 

The  following  Table  which  indicates  the  correlations'  between 
the  average  weight  of  seed  sown  and  3  characters  of  the  resultant 
pi  "its,  shows  the  influence  of  climate  each  year  on  the  coefficients  of  corre- 
lation :  in  1915,  a  favourable  year,  the  coefficients  were  lower  than  in  1914 
when  the  season  was  good  up  to  July,  when  the  plants  suffered  from  drought 
followed  by  an  attack  of  rust  ;  further,  during  the  two  years  1916-1917, 
which  were  unfavourable,  the  coefficients  were  noticeably  higher  than  dur 
ing  the  preceding  period  1914-1915  when  the  atmospheric  conditions 
were  more  favourable.  The  coefficients  of  correlation  were  as  follows:  — 


diameters  studied  in  correlation 
with  average  weight  of   need   9own 

Coefficients  of  correlation 

i9r4 

1915 

1916 

1917 

Total  1  u"iii  of  culmi   pei  planl        .... 
•  ■I  grain  pei  planl      

0.2.  |<> 
-51 

0.076 
<>.o66 
0.088 

0.458 
0.46  ' 

O.445 

0.465 

o-395 
0.478 
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Correlation  between  different  characters  of  the  plant. 

As  an  example  the  following  table  gives  the  coefficients  for  the 
correlations  between  the  yield  of  grain  and  other  characters  of  the 
plant:  ■ — 


Characters  studied  in  correlation 
with    the   yield   of   grain    per    plant 

Coefficients  of  correlation 

1914 

1915 

1916 

1917 

Average  weight  of  grains  per  plant .... 
Average  "height  of  culms  per  plant   .... 

O.851 

°-55° 
O.500 
0.384 
0.636 
o-357 

0.881 
0.504 
0.669 

0.303 
0.808 

o-344 

0.952 
0.370 
0.818 
0.478 
0.910 
o.459 

0-973 

0.306 

0.824 
0.452 
0.911 
0.591 

These  coefficients  support  the  conclusion  (5)  above. 

There  was  fairly  high  correlation  in  1914,  1916,  1917  between  the 
average  height  of  culms  and  the  average  weight  of  grain  per  plant,  the 
coefficients  being  0.458,  0.648,  0.426,  but  very  low  in  1915,  a  year  of 
extremely  favourable  weather,  when  the  coefficient  was  not  higher 
than  0.071. 

Practical  Results.  —  The  tendency  to  produce  increased  yield 
shown  by  the  tallest  plants  and  those  having  the  greatest  number  of 
culms  is  a  valuable  index  in  making  individual  plant  selections  from 
mixed  populations. 

857  -  Form  of  Wild  Wheat  Appearing  in  the  F2  in  a  Cross  between  Two  Cul- 
tivated Wheats  in  the  United  States.  —  Love,  h.  bc.  and  Craig,  w.  t.,  in  The 

Journal  of  Heredity,  Vol.  X,  No.  2,  pp.  51-64.  9  fig-     Washington,    February,  1919. 

Wild  wheat  of  Palestine.  ■ —  Triticum  dicoccum  dicoccoides.  Aar- 
onsohn  (=  T.  vulgar e  dicoccoides  Kornicke),  growing  wild  in  the  region  of 
Mount  Hermon  and  elsewhere  in  Palestine,  presents  all  the  characters 
attributed  by  specialists  to  the  wild  ancestor  of  cultivated  wheat,  that  is 
to  say:  — 

Culms  thinner  than  those  of  cultivated  wheat ;  leaves  narrower,  pale 
green.  Rachls  brittle  ;  when  mature  breaking  at  the  joints  of  its  segments, 
on  each  of  which  a  spikelet,  with  its  base  surrounded  with  stiff  hairs,  is 
firmly  inserted.  Glumes,  stiff,  strongly  adherent  to  the  grains,  which 
makes  them  difficult  to  thresh. 

Experimental  crosses  between  Triticum  vulgar e  and  T.  durum.  — 
Por  these  experiments  the  authors  used  a  typical  Triticum  vulgar e  (va- 
riety "  Early  Red  Chief  "),  beardless,  with  smooth  brown  chaff  and  red  grain 
and  a  typical  Triticum  durum  (variety  "Marouani"),  black  bearded,  with 
smooth  yellow  or  yellowish-white  chaff  and  a  colourless  grain. 

The  result  of  crossing  Early  Red  Chief  X  Marouani  was  as  follows :  — 

Fx  Generation  —  Plants  with  characters  intermediate  between  those 
of  the  parents.     Awns  few  (borne  only  on  the  upper  third  of  the  spike), 
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very  short,  highly  coloured  but  not  so  black  as  those  of  the  Marouani 
parent ;  glumes  longer  and  stiller  than  in  the  female  parent  but  not  so 
long  as  in  the  male  parent  ;  grains  red  and  intermediate  in  length. 

F2  Generation  — ■  The  second  generation  comprised  113  individuals 
presenting  different  forms  of  which  the  numbers  and  affinities  differed 
according  to  the  characters  considered.  Thus  there  were  107  plants  with 
brown  chaff  to  6  white  chaff  plants  indicating  approximately  a  15  :  1  ratio. 
Among  the  plants  which  produced  grain,  77  had  red  and  5  had  white 
grains,  corresponding  nearly  enough  with  a  15  :  1  ratio.  In  regard  to  the 
presence  or  absence  of  awns,  83  awnless  plants  were  counted  against  30 
fully  awned,  numbers  which  give  nearly  a  3  :  1  ratio.  Iyastly,  there  were 
82  plants  with  pointed  glumes  and  28  not  pointed  agreeing  with  the  same 
ratio  3  :  1.  (Generally  the  third  generation  confirmed  these  residts). 

Furthermore,  among  the  F2  plants  were  two  resembling  in  an  astonish- 
ing degree  wild  Palestine  wheat  and  described  as  follows  :  ■ — 

Appearance  op  wild  forms  among  segregated  F2  plants.  — 
The  characters  of  the  two  plants  in  question  were  :  ■ — 

(1)  Ears  flattened. 

(2)  Rachis,  brittle,  breaking  at  the  joints  of  its  segments. 

(3)  Spikelets  firmly  inserted  on  the  jointed  segments  of  the  rachis 
and  surrounded  with  stiff  basal  hairs. 

(4)  Grains  very  long  (longer  than  those  of  either  of  the  parents). 
The  only  apparent  difference  between  these  two  plants  and  true  wild 

wheat  was  that  the  spikelets  were  somewhat  broader  than  those  of  th<  wild 
type. 

These  two  plants  were  numbered  112  and  113  respectively.  The  follow- 
ing remarks  relate  to  their  successive  progeny.  — 

F3  Generalion.  — The  progeny  of  No.  112  numbered  70  and  behaved  as 
follows  :— 

(1)  There  were  52  brown  chaff  and  18  white  chaff,  numbers  correspon- 
ing  closely  to  the  theoretical  ratio  3  :  I. 

(2)  There  were  i<S  awnless  against  38  semi-bearded  and  14  awned 
plants,  approximately  a  ratio  1:2:1. 

(.;)  Most  of  t lie  ears  were  flat  and  very  much  like  those  of  the  wild 
type.  Some  plants  showed  a  tendency  to  produce  compact  ears  sev<  ral 
of  which  were  flattened,  but  not  as  in  the  true  wild  type. 

(4)  All  the  plants  possessed  long  basal  hairs  similar  in  length  and 
quantity  to  those  borne  on  the  wild  type. 

(5)  All  the  grains  were  red  and  many  of  them  were  of  similar  shape 
and  length  to  the  wild  type. 

(6)  Most  of  the  plants  had  a  brittle  rachis  and  this  most  important 
character  tended  to  be  transmitted  however  much  other  characters  might 
vary. 

Only  10  plants  were  obtained  in  F3  from  plant  No.  113,  and  in  g<  ueial 
their  behaviour  was  similar  to  the  /:,  gem  ration  of  No.  n  2. 

/•',  Gen  ration.  This  -•  aeration  (both  for  No.  112  and  No.  1 1  j)  per- 
si  oted  characti  1    of  the  wrild  1  ype  :  — 
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(1)  Stems  thinner  than  those  of  cultivated  wheat  and  light  green 
leaves. 

{2)  Spikes  with  brittle  rachis. 

(3)  Grains  red  with  long  basal  hairs. 

(4)  In  most  plants  grains  similar  in  shape  to  the  wild  type. 

F5  Generation.  —  All  plants  had  a  brittle  rachis  and  some  were  like 
wild  Palestine  wheat  in  all  their  characters. 

Conclusion  :  — -  The  occurrence  in  the  F2  of  the  cross  between  Triticum 
vulgare  X  T.  durum  of  a  form  resembling  typical  wild  Palestine  wheat  can 
be  explained  either  by  return  to  ancestral  type  or  by  natural  crossing 
between  already  existing  forms. 

858  -  Improvement  of  Barley  by  Selection  and  Hybridisation,  in  Ireland.  —  hunteb, 

H  ,  in  Department  of  Agriculture  and  Technical  Instruction  for  Ireland,  Journal,  Vol.  XIX, 
No.  2,  pp.  139-15°,  11  p.  Dublin,  191 9. 

t  In  Ireland  efforts  for  improving  barley  have  made  considerable 
progress  in  recent  years  both  as  regards  yield  and  quality  of  grain.  Two 
methods  have  been  followed  :  —  (1)  selection  of  pure  lines  ;  (2)  hybridi- 
sation and  selection. 

Selection  of  pure  lines.  • —  In  Ireland,  barley,  whether  indigenous  or 
imported,  consists  of  mixed  crops  containing  numerous  types  differing  in 
certain  morphological  and  physiological  constant  and  hereditary  characters. 
By  means  of  selection  of  pure  lines  it  is  possible  to  segregate  from  these  crops 
types  which  are  distinguished  by  greater  yield,  by  earliness,  by  resistance 
to  lodging  or  diseases,  etc.  Unfortunately,  selection  of  pure  lines  requires 
a  large  number  of  experimental  plots  which  necessitates  reduction  in  the 
size  of  the  plots  owing  to  the  limited  area  available  and  also  to  the  fact  that 
in  larger  plots  the  work  of  selection  is  increased. 

-  For  these  reasons  square  plots  with  sides  4  ft.  in  length  were  adopted 
in  Ireland,  but  it  should  be  recognised  that  their  small  size  makes  it  diffi- 
cult to  fix  the  coefficient  of  production  for  it  is  not  easy  to  decide  whether 
the  differences  observed  are  really  specific  or  whether  they  are  simply  due 
to  conditions  of  environment  (soil  and  climate). 

It  is  fairly  well  known  that  plants  growing  on  the  edges  of  the  plots  are, 
by  that  fact,  under  different  conditions  to  the  plants  in  the  middle.  To 
reduce  as  much  as  possible  this  inequality,  when  harvesting,  the  outer 
plants  were  rejected  so  as  to  reduce  the  harvested  area  to  I  m.  sq.  For 
each  plot  were  determined  :  ■ — 

(i)*Number  of  plants  (5)  Weight  of  grain 

(2)  Number  of  ears  (6)  Dry  weight  of  grain 

(3)  Weight  of  ears  (7)  Percentage  of   nitrogen   in    grain 
(-1)  Dry  weight  of  cars  to  dry  matter. 

Selection  of  pure  lines  has  already  given  positive  results,  as,  for  in- 
stance the  production  of  a  new  line  of  "  Archer  "  barley,  much  more  pro- 
ductive than  the  original  kind. 

Hybridisation  and  selection.  —  Three  crossings  have  been  made  :  — 
Archer   X  Goldthorpe ;  Archer  X  Spratt ;  Goldthorpe  X  Spratt. 

[851-858} 


860  PLANT   BREEDING 


The  first  has  not  yet  produced  types  superior  to  its  parents,  and  the 
investigations  with  the  third  are  not  yet  sufficiently  advanced  for  publi- 
cation. On  the  other  hand,  the  second  has  given  interesting  results 
which  may  be  summed  up  as  follows  : 

Spratt  is  a  variety  grown  extensively  in  the  Fen  destricts  of  the  east 
of  England.  It  has  short,  stiff  straw,  dense  ears  with  diverging  awns,  grain 
short,  roundish,  grey  in  colour,  somewhat  coarse ;  the  size  of  the  grain  is 
often  irregular  owing  to  the  compactness  of  the  ear. 

Archer  is  characterised  by  its  short  "  neck  "  (i.  e.  the  part  of  the  stem 
between  the  point  where  the  last  leaf  clasps  it  and  the  base  of  the  ear), 
produces  an  abundant  yield  of  good  quality  grain  which,  however,  ripens 
late  ;  it  has  also  long  straw  and  is  liable  to  lodge. 

The  object  of  the  cross  was  primarily  to  unite  in  one  type  the  quality 
of  the  Archer  grain  and  the  stiff  straw  of  Spratt. 

The  hybrids  of  the  Ft  generation  had  narrow  ears  like  those  of  the  pa- 
rent Archer. 

F2  included  49  plants,  of  which  38  were  narrow-eared  and  11  broad- 
eared,  but  not  uniformly  so. 

In  F3  the  progeny  of  the  11  broad-eared  plants  of  the  F2  generation  all 
had  that  character  ;  on  the  other  hand  the  progeiry  of  the  38  narrow-eared 
plants  divided  into  12  narrow-eared  plants  and  26  plants  with  both  broad 
and  narrow  ears.  In  other  words  there  were  12  plants  pure  for  the  charac- 
ter "  narrow  ears  "  and  11  plants  pure  for  the  character  "  broad  ears  "' 

These  results  can  be  represented  diagramatieally  as  follows:  — 

Parents     .....    /'i F2   -    .    •    .  .    .     r3   ■    .    . 

11  broad-cared 


11  broad-eared 
1  narrow-eared  plants 


plants 


Archer  XSpr.."  plant  (49  ^^         •  38  narrow.cared     (     26    broad    and   narrow 

plants  >         eared  Plants 

f      12  narrow-eared  plants 

None  of  tin'  broad-eared  forms  promised  to  be  good  yielders  or  of 
good  quality,  but  of  the  narrow-eared  forms  two,  No.  30  and  No.  37  w<  re 
noticeabh  by  reason  of  their  vigorous  growth,  strong  straw,  and  attr 
actively   coloured,  well  filled  grain. 

These  two  forms  were  increased  in  bulk  in  1912  and  1913-  No.  30 
was  then  discarded  on  account  of  its  small  content  of  nitrogen. 

At  present  increase  and  investigations  are  bring  carried  out  for  2 

forms  of  No.  37  designated  as       and  -=;  which  are  clearly  superior  to  the 

variety  Archei  inyieldand  have  at  the  same  time  strong,  pliant  straw. 

«5'j  -  Relation  between  the  Number  of  Chromosomes  in  Differerft  Species  of  Oats 
and  their  Phylogeny;  Investigations  in  Japan.       Hxxoshi  khiara,  in   the  / 

Vol    XXXTII,  No         ,  pp.  94  s  fig.,  bibliography  oJ   i  publications. 

Xai.k,  who  had  given  much  study  to  the  origin  of  cereals  published  in 
1914  this  gen<  ilogical  tree  of  the  species  1  1    \vena :  < — , 
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I    Avena  barbata A.  strigosa 

Parent    form     }     .  ,  .  . 

<    Avena  fatua A.  sativa 

I    Avena  sterilis A.  Byzantina 

The  author,  relying  on  the  fact  that  the  chromosomes  transmit  to  the 
progeny  the  characters  of  the  parents,  has  undertaken  (at  the  Botanic 
Institute  of  the  University  of  »Sapporo,  Japan)  a  series  of  cytologic 
researches  aimed,  at  finding  out  the  relation  between  the  number  of 
chromosomes  and  the  phylogeny  of  species  of  the  genus  Avena. 

With  this  object  he  used  as  material  the  root  tips  and  the  pollen 
mother-cells  from  the  following  species  (and  varieties)  :  —  Avena  sativa 
(varieties  Clydesdale,  Race  Horse,  Sapporo  Fahnenhafer,  Iyong  white  Tar- 
tar, and  vSapporo  Nackthafer);  A.  fatua,  A.  fatua  glabescens  (Algeria); 
A.  strigosa  (Algeria);  A.  barbata  (Algeria);  A.  sterilis  (2  varieties,  one 
of  which  from  Algeria  is  characterised  by  the  spikelets  becoming  detached 
from  the  rachis  when  ripe,  while  the  other,  from  America,  has  its  spike- 
lets  firmly  attached  to  the  rachis);  A.  byzantina  (3  varieties  from  Algeria) 
A.  algeriensis  (Algeria). 

In  oats,  as  in  wheat,  the  chromosomes  can  best  be  counted  in  the  root- 
points,  but  counting  can  also  be  successfully  done  in  the  parent  cells  of 
the  pollen  of  Avena  barbata  and  A.  strigosa  during  the  processes  of  diaci- 
nesis,  metaphase  and  anaphase. 

The  appended  table  shows  the  number  of  chromosomes  found  by 
the  author  in  the  different  species  of  oats  studied. 


Numbers  of  chromosomes  in  the  oats  studied. 


Species 


(Haploid  number 

of  chromosomes 

in   the   ripe  sexual 

cells  ("gametes)") 


2  x 

(Diploid  number 

of  chromosomes 

in  the  somatic  cells) 


Philogeuetic 

character 

of  each  species 


A.  sativa  .  . 
A.  fatua  .  . 
A.  sterilis  , 
A.  byzantina 
A.  algeriensis 
A.  barbata  . 
A.  strigosa  . 


21  ( 

21  ( 
21  ( 

14 
I 


42 
42 
42 
42 
42 
28 
14 


hexaploid* 


tetraploid* 
diploid 


(*)  In  species  phylogenetic^lly  hexaploid  and  tetraploid,  the  numbers  of  chromoso- 
mes in  the  somatic  cells  are  respectively  6  times  and  4  times  as  large  as  the  haploid 
number  of  chromosomes  in  the  gametes  of  the  species  where  (hire  are  fewest,  that  is  to  say, 
in  this  case,  Awia  .'.trlgosa  which  has  7  and  is  phylogeneticaliy  diploid. 


Trabut  allows  that  the  wild  forms  A.  fatua,  A.  sterilis  and  A.  barbata, 
cultivated  and  improved  in  different  regions  and  climates,  might  all  three 
have  produced  Avena  sativa,  the  second  particularly  in  the  Mediterranean 
regions.    According  to  the  number  of  chromosomes,  A.  fatua  and  A.  steri- 
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lis  would  have  equal  rights  to  be  considered  as  the  ancestor  of  A.sativa,  but 
there  is  no  doubt  that  A  .fatna  has  produced  the  greater  part  of  the  cultivat- 
ed oats  known  as  Avena  sativa.  On  the  contrary,  it  seems  to  the  author  un- 
likely that  A.strvgosa  should  have  been  derived  f rom  A .  barbata  (as  Trabut 
and  Zade  suppose),  for  that  would  imply  a  decrease,  difficult  to  admit, 
in  the  number  of  chromosomes  during  the  course  of  phylogenetic  develop- 
ment, and  it  seems  to  him  more  likely  that  it  is  A.  barbata  which  has 
sprung  from  A.  strigosa. 

Finally  the  author  gives  the  genealogical  tree  of  the  species  of  Avena 
which  seemed  to  him  most  probable  and  in  which  he  indicates  in  small 
square  the  numbers  of  chromosomes  conferring  on  each  species  its  phy- 
logenetic character. 


Parent 

1  Avena  strigosa 

14 

28 

• 

from 

nknown 

{               ? 

28 

42 

origin 

? 

28 

42 

.    .    .    .    A.  saliva 

42 

860  -  Observations  on  Hybrids  between  Cultivated  and  Wild  Oats.  -  Tschermak  E., 
in  Zeitschrft  litr   Ptlanzenzitchtun«,  Vol.  VJ,  Part.    5  [,  pp.  207-209,  Berlin,  Dec.;  1 
In  hybrids  between  cultivated  oats  and  wild  oats  (Avena  Jattia)   the 

following  facts  are  observed  : 

(1)  There  is  a  close  connection  ("  linkage  ")  between  the  two  charac- 
ters of  the  wild  form  "  tendency  for  the  spikelets  to  detach  themselves 
from  the  rachis  at  the  time  of  ripening  "  =  Mx  and  "  Complete  develop- 
ment of  awns  "  =  M2. 

(2)  On  the  other  hand,  there  is  incompatibility  of  coexistence  be- 
tween the  character  "  hairyness  of  the  glumes  "  =  M3,  peculiar  to  wild 
forms,  and  the  character  "  yellow  glumes  "  =  m4,  peculiar  to  cultivated 
forms. 

(3)  There  is  equally  incompatibility  of  coexistence  between  the  cha- 
racter "  brown  glumes  "  =  M4,  peculiar  to  wild  forms,  and  the  charac- 
ter "  glabrous  glumes  "  =  m3  peculiar  to  cultivated  forms. 

In  Flt  the  following  types  are  noted  : — 

(1)  Predominance  of  the  character  "  spikelets  adherent  to  rachis  °. 

(2)  Intermediate  slate  of  development  of  awns. 

(3)  Intermediate  state  of  hairyness  <>f  glumes. 

(4)  Predominance  of  the  brown  colour  of  the  glumes. 
In  /•"-  there  arc  only  .j  types  : — 

(A)  Spikelets  easily  detached  from  the  rachis,  with  complete 
development  of  awns,  as  in  the  wild   forms. 

Type  1  :  —  Glumes  brown,  very  hairy. 
Type  .-■  :        Glumes  yellow,  glabrous. 

(B)  Type  3:       As  in  Fa. 

(C)  Type  4:  —  Spikelets  adherent  to  the  rachis,  slightly  bearded 
(very  variable  character);  glumes  yellow,  glabrous,  as  in  cultivated  forms. 
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The  only  successful  combinations  are  : — 

[M,  M2]  [M3  M4],     [Mi  M2]  [m3  m4],     next  Mlf  <  m1  M2,  S  m2    M3  ^  m3, 

M4  >  m4  and  lastly   [it^  m2]  [m3  m4]  to  the  exclusion  of  the  combinations 
[ni!  m2]  [M3  M4],  [Mx  M2]  M3  ra4  and  [A^  M2]  M3  m4. 

Except  for  the  above  mentioned  affinities  there  is  incompatibility 
between  the  groups  [mx  m2]  and  [M3  M4]  and  on  the  other  hand  affinity  of 
the  group  [M3  M4]  with  the  group  [Mi  M2].  limiting  schematicaly  the  idea 
"  wild  form  "  to  the  two  characters  "  spikelets  detachable  "  and  "  beards 
complete  "  =  [M4  M2]  and  the  idea  "  cultivated  form  "  to  the  two  characters 
"  spikelets  adherent  "  and  "  beards  slightly  developed  "  =  [mi  m2],  the 
following  scheme  is  obtained  (FC  =  cultivated  form,  FS  =  wild  form  and 
I  =  intermediate  form)  :— 

P FC  X  FS 

Fx I       (generally     with     the     character 

"spikelets  adherent"  char- 
acteristic of  FC  predominat- 
ing)- 

F2 4FS  :  91  :  3FC. 

In  F3  the  wild  forms  FS  of  F2  are  transmitted  without  change ;  of 
the  9  individuals  with  intermediate  characters,  of  F2,  4  detach  themselves 
according  to  the  ratio  4  FS  :  9  I  :  3  FC  ;  of  the  3  individuals  FC  of  F2,  1 
remains  constant  and  the  2  others  detach  themselves  according  to  the 
ratio  3  FC  :  1  FS. 

To  explain  the  behaviour  of  Fz,  either  the  effect  of  the  presence  or 
absence  of  2  factors  (FS  =  ABAB  —  FC  =  abab),  may  be  allowed  or  dif- 
ferences in  the  grouping  of  3  factors  which  in  the  original  wild  form  would 

be  united  =  ABC  and   on   the   contrary  in   the   original  cultivated  form 
would  be  separated  =  A  j  B  |  C. 

The  second  hypothesis  seems  best  to  explain  the  above  mentioned 

phenomena  ;  in  fact,  among  the  products  of  separation  of  F2,  ABC  AB  J  C 

and  AB  T  C  ABtC  still  present  the  phenotype  of  the  wild  form,  whereas 

AB  I  CA  I  B  l  C  still  presents  the  phenotype  of  the  cultivated  form. 

In  F2  the  representatives  of  the  wild  form  with  brown  hairy  glumes, 
and  those  of  the  cultivated  form  with  yellow  glabrous  glumes  are  in  the 
ratio  3:1  ;  the  intermediate  forms  have  brown  semi-bearded  glumes,  finally 
the  representatives  of  the  wild  form  have  all  yellow  glabrous  glumes  and 
some  of  them  separate  themselves  in  F3  into  3  FC  with  yellow  glabrous 
glumes  :  IFS  with  yellow  glabrous  glumes.  If  follows  that  the  combination 
Ab  Ab  (AB  J  C  AB  I  C)  belongs  to  the  group  "  glabrous  yellow  "  and  that  in.F„ 
the  two  groups  of  characters  "  hairy-brown  "  and  "  glabrous-yellow  ' 
ought  to  be  in  the  proportion  12:4  =  3:1,  which  is  really  the  case. 

Conclusions.  —  These  phenomena  "of  association  and  dissociation  of 
characters  tend  to  show  that  the  appearance  of  characters  of  the  wild  form 
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in  cultivated  oats  (such  as  detachable  spikelets  with  completely  developed 
awns  and  with  brown  hairy  glumes)  ruajr  be  due  to  a  bud  mutation. 
It  would  he  a  case  of  "  associative  atavism  "  by  which  A  j  B  jC  would  revert 

to  AB  J  C  or  to  BAC 

The  complication  observed  in  the  correlation  of  some  characters  would 
be  due  to  one  or  more   factors  of  the  colour  (brown  or  yellow)  of  the 

glumes. 

86  r  -Linkage  between  Certain  Characters  of  Maize;  Investigations  in  the  United 

States  Ot  America.  — Jo.^es,  D.  F.  and  Gallastegvi,  C.  A.  (Connecticut  Agricultural 
Experiment  Station),  in  The  American  Naturalist,  vol.  1,111,  No.  G26,  pp.  239-246, 
bibliography  of  10  publications. 

The  variety  of  maize  known  in  the  United  States  as  "  pod  corn  " 
[Zea  Mays  var.  tunicata  Sturtevant),  is  characterised  by  the  abnormal 
development  of  the  glumes,  which  cover  the  grain  completely.  In  1917, 
Collins  after  a  series  of  genetic  investigations  was  able  to  establish  that 
'  pod  corn"  is  not  a  pure  type  but  a  heterozygous  condition  more  or  less 
analogous  to  that  of  the  blue  Andalusiau  fowl,  and  the  work  done  by 
the  authors  has  confirmed  the  opinion  of  Coelins. 

A  certain  number  of  plants  of  typical  "pod  corn"  were  artificially 
self-fertilised  and  the  grains  produced  by  each  were  sown  separately. 
The  progeny  was  of  three  different  types  :  ■ — 

(1)  About  half  were  identical  with  the  parent  plant  (podded). 

(2)  One  quarter  were  of  the  normal  non-podded  type. 

(3)  One  quarter  were  of  an  abnormal  type,  not  producing  lateral 
inflorescences,  but  producing  a  bisexual  terminal  inflorescence  instead  of 
the  male  inflorescence  of  the  normal  type. 

This  terminal  inflorescence  produced  very  little  fertile  pollen,  for  which 
reason  efforts  to  self-fertilise  were  unsuccessful,  grains  produced  being 
apparently  due  to  cross-fertilisation  by  pollen  of  other  plants. 

When  these  seeds  were  sown  separately  the  progeny  was  mostly  of 
the  podded  or  semi-podded  types. 

One  of  the  semi-podded  type  ears  was  self-fertilised  and  produced 
grains  of  2  kinds,  starchy  and  sweet,  which  shows  that  the  pollen  which  fer- 
tilised the  parent  plant  must  have  come  from  a  sweet  maize  seed. 

Since  all  podded  maize  is  starchy  and  all  sweet  maize  is  non-podded, 
ill'  two  characters  "podded  and  "starchy  grain"  should  evidently  have 
come  from  the  Iriiul.  parent  and  the  two  characters  "nun-podded  "  and 
"sweet  grain  "  could  be  imputed  to  the  maleparent. 

The  ear  In  question  had  216  seeds  of  which  174  were  starchy  and  43 
sweet,  numbers  nearly  in  the  ratio  of  3s  1.  All  these  216  seeds  were  sown, 
starchy  and  sweel  separately,  but  onlj  1  [9  ripe  plants  r<  stilted,  s<>  that  the 
numbert  "I  grains  belonging  respectively  t<>  each  class  had  to  be  corrected 
according  to  the  theoretical  ratioj  starchy  :  1  sw<  i  1  ;  this  was  done  in  the 
following  table  which  indicates  the  components  of  the  progeny  pro- 
duced :  — ■ 
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Number  of  plants  bearing  grain 

Starchy 
podded 

(I) 

Starchy 

non-podded 

(II) 

Sweet 

podded 

(III) 

Sweet 

non-podded 

(IV) 

Corrected  to  ratio  3  starch X:  1  sweet 
Corrected  to  gametic  ratio  n :  1 : 1 :  n 

I»3 

I08.0 

105.8 

4 
3-8 

6.0 

7 

8.2 

6.0 

25 
29.I 

31-3 

Since  it  was  a  case  of  crossing  in  which  the  two  parents  differed  in 
2  characters  (covering  of  the  seed  and  composition  of  its  endosperm),  the 
ratio  between  the  4  types  in  F2  ought  to  be  9:3:3:1,  but,  as  the  table 
shows,  the  plants  in  groups  I  and  IV  greatly  outnumber  those  in  groups  II 
and  III.  This  is  an  interesting  case  of  linkage  between  the  characters 
"  starchy  "  and  "  podded  ",  and  between  the  characters  "  sweet  "  and 
"  non-podded  ". 

Two  characters  are  said  to  be  "  linked  ",  when,  found  in  the  same  chro- 
mosome, they  remain  always  associated  as  if  they  i'ormed  a  single  indivi- 
sible element,  whether  they  transmit  or  group  themselves  in  any  manner, 
or  whether  they  go  through  the  processes  of  meiosis  up  to  the  formation 
of  germinal  cells  or  gametes. 

In  this  particular  case*,  if  "the  linkage"  was  complete,  groups  II 
(plants  with  starchy,  non-podded  grain)  and  III  (plants  with  sweet  podded 
grain)  ought  not  to  exist  and  F2  ought  to  consist  of  only  two  groups  or  pairs 
of  characters  I  (starchy,  podded  grain)  and  IV  (sweet,  non-podded  grain). 

But,  in  fact,  there  are  4  plants  with  starchy,  non-podded  grains  and  7 
plants  with  sweet,  podded  grains,  which  shows  that  the  phenomenon  of 
'  linkage  "  is  modified  by  that  of  "  crossing  over  "  (1),  which  may  be  re- 
presented in  the  following  manner  :  —  Suppose  that  the  factors  of  the  cha- 
racters "starchy"  and  "podded",  on  one  side, and  the  factors  of  the  cha 
racters  "  sweet  "  and  "  non-podded  "  on  the  other  are  situated  at  the  two 
extremities  of  their  respective  chromosomes.  Suppose,  again,  that  during 
the  process  of  allotypic  division  these  2  chromosomes  divide  transversely 
in  two  and  that  an  exchange  of  segments  takes  place,  so  that  the  half -chro- 
mosome containing  the  factor  of  the  character  "  starchy  "  goes  to  fuse  (form- 
ing a  single  chromosome)  with  the  half-chromosome  containing  the  factor 
of  the  character  "non  podded"  and  that,  on  the  other  hand,  this  fusion 
takes  place  between  the  half -chromosome  containing  the  factor  "podded" 
and  the  half  chromosome  containing  the  factor  "  sweet  J'.  Thus  2  chro- 
mosomes would  be  produced  leading  to  the  formation  of  gametes  and  con- 
sequently of  plants  having  the  twocharacters  "starchy  "  and  "non-nodded" 
or  the  two  characters  "  sweet  "  and  "  podded  ". 

The  more  frequently  the  phenomenon  of  "  crossing-over  "  takes  place, 


(1)  See  R.  Jan.  1918,  No.  29,  p.  54,  note  (1).  (Ed.) 
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the  greater  will  be  the  number  of  plants  belonging  to  the  two  types  "star- 
chy non-podded  "  and  "  sweet  podded". 

In  the  case  investigated  there  were,  out  of  a  total  progeny  number- 
ing 149  plants,  4+7  =  11  plants  of  these  two  types,  which  corresponds 
to  8.3  °0  of  "  crossing-over  ". 

862  A  Cass  of  Mutation  in  a  Pure  Line  of  Phaseolus  annularis,  in  the  United 
States  Of  America.  —  Blakeslee,  A.  F,in  The  Journal  of  Heredity,  Vol.  X,  No.  4 
pp.   153-155,  1   fig.  Washington,  April  1919. 

Phaseolus  angularis  (adz.uki  bean)  has  typical  leaves  with  three  lea- 
flets. The  author  describes  a  plant  characterised  by  unifoliate  leaves; 
it  appeared  unexpectedly  in  a  pure  line  of  1500  plants  grown  in  1918  and 
descended  from  a  plant  selected  in  1913.  Besides  the  structure  and  form 
of  its  foliage  this  plant  differed  in  the  following  characters  from  the  plants 
grown  with  it  :  —  (1)  It  was  taller  and  more  branched ;  (2)  it  retained  its 
leaves  longer ;  (3)  it  bore  flowTer  buds  but  they  dropped  off  before  opening, 
leaving   the  rachis  bare. 

This  mutation  is  extremely  rare :  out  of  450  000  plants  under  careful 
observation  it  has  only  once  been  noticed  ;  it  cannot  either  be  considered 
a  "  new  combination  "  of  characters,  or  as  a  fluctuation;  in  either  case 
there  should  have  been  a  much  greater  frequency.  It  must  therefore 
be  a   mutation. 

The  Legummosae  are  predominately  characterised  by  compound  leaves. 
A  few  genera  are  exceptions  :  ■ —  Cercis,  Crotalaria,  Genista  and  the  species 
simplex  of  the  genus  Rhynchosia  bear  simple  leaves. 

It  has  not  yet  been  decided  with  any  certainty  which  of  the  two  forms 
is  the  primitive  one.  If  the  true  primitive  form  of  leaf  in  the  Leguminosae 
is  the  simple  one  the  unifoliate  type  in  question  would  be  a  reversion  to  an 
ancestral  type  ;  in  the  contrary  case  it  would  be  a  progressive  mutation. 

863  -  Selection  of  Potatoes  in  Standing  Crops  at  the  Central  Experimental  Farm 

at  Ottawa,  Canada.  —  Macoun,  W.  T.  in  Dominion  Ministry  of  Agriculture  Canada  — 
Dominion  Experimental  Farms,  Horticultaral  Branch,  Bulletin,  No.  90,  pp.  15-16,  2  tab. 
Ottawa,  1 91 9. 

The  central  experimental  Farm,  Ottawa,  has  made  some  selection 
experiments  with  standing  crops  of  potatoes  the  results  of  which  at  first 
marked  a  considerable  increase  in  yield  ;  but  when  the  temperature  made 
it  difficult  to  get  vigorous  tubers  the  advantages  of  the  previous  selection 
were  lost.  It  is  therefore  recommended  to  select  vigorous  tubers  every 
ir. 
Tin-  first  table  (p.  867)  shows  the  advantages  obtained  from  a  first 
selection  <>!  the  finest  plants  made  in  1905  on  5  different  varieties. 

Tn  1906,  tin-  best  plants  of  the  kinds  experimented  with  (except  Car- 
man Nb.3)were  again  selected, and  in  1907  the  yield  of  their  progeny  was 
c<  nnpaicd  respectively  with  the  yield  obtained  from  progeny  of  tubers  which 
had  no1  been  selected  after  1005.  and  that  of  tubers  which  had  never  been 
subjected  to  selection.  Tin  second  table  shows  the  results  of  the 
comparison. 
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Kinds 


Selected 
Yield  per  hectare 


Not  selected 
Yield  per  hectare 


Difference 

for  (+)  or 
against  ( — )  selec- 
tion 


Clay  Rose 

Rural  Blush 

Gold  Coin 

Morgan  Seedling 

Carman  No.    1 

State   of    Maine 

Carman  No.  3 

A    LMgt'S 


16  260  kg. 

i5  97o 
14  190 
14  190 
13  000 
12  270 
9050 


13  626  kg. 


12  620  kg. 

11  830 

12  420 
11  830 

1 3  900 
9  050 
9050 


II  543  k. 


+ 


+ 


3  54okg. 

4  Mo 
1  770 
2360 

900 
3670 


+  8  083  kg. 


Kinds 

Selected  in  1905 
and  again  in  1906 
Yield  per  hectare 

Selected  only 

in  1905 

Yield  per  hectare 

Never  selected 
Yield  per  hectare 

7  39o  kg. 

II  235 

5  915 

3  55° 
8800 

3  55o 

9  760  kg. 
12  420 

4  435 

5  320 

8280 

4  73o 

9460  kg. 

7  690 

6800 
7  690 

6500 

3  55o 

Averages   ■    ■    . 

6  ?30   kg. 

1  490   kg. 

6  940   kg. 

The  results  obtained  in  1907  might  have  been  more  in  favour  of  selec- 
tion if  the  tubers  used  had  been  of  better  quality,  but  the  season  1906  was, 
for  potatoes,  one  of  the  worst  known  up  to  the  present  time  :  the  stalks 
withered  early  owing  to  drought,  the  tubers  were  small  or  wanting  in  vita- 
lity, and  the  plants  grown  from  them  developed  irregularly  and  without 
vigour.  As  a  result,  as  the  above  table  shows,  the  tubers  selected  in 
1906  from  those  selected  in  1905  produced  in  1907,  owing  to  their  want  of 
vitality,  a  smaller  average  than  the  progeny  of  the  tubers  selected  only 
in  1905  and  even  less  than  the  progeny  of  tubers  which  had  never  been 
selected. 

When  cultivators  who  have  used  selection  with  success  get  results 
of  this  kind,  the  author  recommends  them  to  change  their  plants.,  that  is 
to  say  to  use  tubers  of  greater  vitality  obtained  from  another  source  and  to 
recommence  selection  entirely.  Selection  in  standing  crops,  recommenced 
at  Ottawa  in  1910,  was  discontinued  3  years  later  on  account  of  the 
poor  results  given  by  sets  which  had  lost  their  vitality.  On  the  other 
hand,  investigation  by  selection  in  standing  crops  is  continued  at  all  the 
other  Farms  and  Experimental  Stations  in  the  Dominion  and  will  no 
doubt  give  interesting  results. 

864  -  Bud  Variations  in  Sugar  Cane  and  their  Use.  —  PomeroyC.  s.,  The  Journal 

of  Heredity.  Vol.   IX,  No.   3,   pp.   129-135,   2  pi.    Washington,  March,  1919- 

The  author  studies  these  bud  variations  as  starting  points  in  the  crea- 
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tion  of  new  kinds  of  sugar  cane  of  commercial  value,  following  the  example 
of  numerous  kinds  of  orange,  cotton,  etc.  similarly  obtained. 

These  bud  variations,  which  have  previously  been  studied  in  Louisiana 
(United  States),  in  the  West  Indies,  in  Mauritius  and  in  Australia,  may  be 
grouped  in  the  following  manner  :  — 

I.  Canes  bearing  shoots  of  a  different  colour.  —  Two  cases 
may  be  met  with  :  —  (i)  Striped  canes  producing  variations  of  plain 
colour  ;   (2)  Canes  of  plain  colour  producing  striped  variations. 

(1)  The  variety  "  Striped  Tanna  ",  introduced  long  ago  into  Mauritius, 
often  produces  2  bud  variations,  one  plain  yellow,  called  "  White  Tanna  "  - 
and  the  other  purple,  called  "  Black  Tanna  ". 

In  1910,  the  former  was  cultivated  largely  in  Mauritius  and  in  the 
Hawaiian  Islands  (unirrigated  plantations)  under  the  name  '  Yellow 
Caledonia  "  and  in  the  Fiji  Islands  under  the  name  "  Malabar  ". 

The  variety  "  Red  Cheribon  ",  striped  yellow  and  red,  has  produced 
bv  bud  variation,  two  kinds  of  plain  colour  "  White  Cheribon  "  (pale)  and 
""Black  Cheribon  "  (dark). 

(2)  The  variety  "  Louzier  ",  plain  yellow  (produced  by  a  mutation  of 
the  striped  red  and  green  kind  "  Mignonne  "),  was  able  to  produce,  by  bud 
variation,  kinds  regularly  striped  green  and  red  (like  "  Mignonne ")  and 
kinds  irregularly  striped  green,  red  and  yellow. 

II.  Rhizomes  producing  shoots  of  different  colours.  — 
Melmoth  Hall  mentions  the  case  of  a  rhizome  of  the  Ribbon  variety 
which,  along  with  normal  Ribbon  shoots,  produced  also  shoots  which 
were  entirely  yellow  and  others  entirely  green. 

III.  Stalks  with  some  internodes  striped  and  others  of  plain 
colour.  —  In  New  South  Wales  (Australia),  James  Clarke  found  a 
cane  of  t]  "Striped  Tanna'  variety  whose  lower  internodes  were 
striped  (normal)  while  the  upper  internodes  were  plain  yellow  ("  White 
Tanna  "  type). 

IV.  Origin  of  types  characterised  by  great  vigour  and  rich- 
ness in  sugar.  -  -  In  Mauritius  alone  there  are  8  or  9  kinds  of  sugar 
cane  raised  by  bud  variation  ;  some  of  them,  cultivated  -im  a  large  scale, 
are  superior  to  the  original  types  in  strength  and  yield  of  sugar.  These  new 
varieties  come  from  kinds  recently  introduced  into  the  island  and  it  is 
probable  that  they  are  due  to  this  change  in  environment,  which  would 
have  influenced  the  habit  of  the  plants. 

Tin-  types  produced  by  bud  variation  transmit,  agamously,  to  their 
descendants  their  good  and  bad  characters  without  alteration.  It  goes 
without  saying  that  we  can  profit  by  this  fact  in  efforts  to  improve  sugar  cane, 
but  on  the  other  hand  it  is  necessary  to  select  the  reproductive  material 
very  carefully  and  prudently,  so  as  to.  avoid  the  propagation  of  types  of  little 
value.  A  good  main-  of  the  kinds  of  sugar  cane  widely  cultivated  owe 
their  origin  to  hud  variation.  This  is  noticeably  the  case  of  the  "  Lou- 
sier" variety  produced  in  Mauritius  about  half  a  century  ago  by  a  nmta- 
tion  of  t h<.  v.i ;  Mignonne  "  (described  above)  and  which  several  wri- 

ters ■  msider  identic  d  with  the  varieties  "  Yellow  ( >tah<  ite  ".  "  Bourbon'j 
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and  "  I/ahaina  ;  "  it  has  now  spread  over  all  tropical  regious  from 
Mauritius  to  the  Dutch  Indies,  Cuba,  the  West  Indies  and  the  Hawaiian 
islands. 

865- Behaviour  of  "aurea"  Character  in  Hybrids  of  a  Cross  between  Two  Va- 
rieties of  Nf cot/ana  rustica;  investigations  in  the  United  States  of  America. 

—  Allard  H.  A.,  in  The  American  Naturalist,  Vol.  1,111,  No.  626,  pp.  234-238.  Lan- 
caster Pa.,  May-June,  191 9. 

The  author  gives  the  name  aurea  to  a  variety  of  Nicotiana  rustica 
from  Russia  (S.  P.  I.  35080)  characterised  by  the  white  colour  of  the  stalk 
and  midrib  and  yellowish  green  leaves.  A  section  of  the  stalk  shows  that 
the  whiteness  is  not  superficial  but  extends  entirety  through  the  stalk. 
By  these  characters,  the  variety  aurea  differs  clearly  from  other  va- 
rieties of  N.  rustica  whose  stalk  and  leaves  are  completely  green. 

By  crossing  the  variety  aurea  (vv)  with  the  normal  green  -type  (VV) 
hybrids  (Vv)  were  obtained  in  F1 ;  these  were  all  green  which  shows  that 
the  character  aurea  is  recessive. 

The  ,F2  generation  included  both  green  and  white-stemmed  aurea  plants 
in  the  ratio  of  monohybridism  3:1.  Of  the  green  plants  the  greater  number 
were  heterozygous  (Vv  or  vV)  but  some  were  homozygous  (VV).  In  F3, 
the  green  heterozygous  plants  of  the  F2  generation  divided  in  the  ratio  3 
green  :  1  aurea,  while  the  green  homozygous  plants  and  the  aurea  (vv) 
plants  respectively  gave  progeny  exclusively  aurea. 

The  existence  of  these  gametic  relations  was  confirmed  by  crossings 
between  the  hybrids  Fl  and  each  of  the  two  parents. 

Thus  the  cross  F1  X  aurea  represented  by  the  gametic  formula  Vv  X  vv 
gave  591  plants,  of  which  303  were  green  and  288  aurea,  numbers  corre- 
sponding nearly  with  the  theoretic  ratio  1:1,  the  existence  of  which  is 
illustrated  in  the  following  diagram  : — 


Male  gametes  of  the  aurea  type 


5 
3. 

£ 


9 

V 

6 

V 

V 

VV  (green) 

Vv  (,green) 

V 

VV  (aurea) 

VV    (green) 

Zygotes    of    the    hybrids 
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On  the  other  hand  the  cross  Fx  x  green  (Nicotiana  rustica  from  India) 
represented  by  the  gametic  formula  Vv  X  W  gave  280  green  plants  as 
illustrated  by  the  following  diagram  :  — 

Mah    gametes  of  green    type 


- 
la 


« 


6 

2 

V 

V 

V 

V 

VV  (greer) 
vV   (greet.) 

VV  (green) 

VV  (areen} 

Zygotes  of  the  hybrid* 


Conclusion.  —  These  crossings  are  easy  to  carry  out  and  give 
hybrids  with  clear  characters  5  or  6  weeks  after  germination ;  they  are 
therefore  specially  suitable  for  the  demonstration  of  simple  Mendelian 
laws. 

Contribution  to  the  Study  of  Autumn  and  Winter  Cereals.  —  gassmr,  gustav 

in   ZeitschriH  fur   Botanik,  Year  X.  Pi.rt  8,  pp.  417-480.  Jena,  if)iS. 

Role  OF  low  temperatures.  —  The  difference  between  autumn  and 
spring  cereals  consists  in  their  respective  behaviour  relatively  to  low  tem- 
perature ;  to  form  ears  and  fructify,  autumn  cereals  have  to  pass  through 
a  cold  season. 

The  action  of  low  temperature  has  positive  effects  even  when  it  is 
limited  to  the  phase  of  germination.  In  fact  autumn  wheat,  rye  and  bar- 
ley, even  when  sown  in  spring,  produce  plants  forming  ears  and  fructifying 
in  a  regular  manner  if  they  are  then  subjected  to  a  sufficiently  low 
temperature. 

The  difference  between  autumn  and  spring  cereals  is  therefore  not  due 
to  the  difference  in  the  Length  of  the  vegetative  period  but  to  the  collective 
thermal  requirements-  The  need  of  low  temperatures  ("  Kaltebediirf- 
niss  ")  is  directly  correlated  to  resistance  to  minimnni  temperatures  in 
winter,  that  is  to  say  that  resistance  is  greater  in  proportion  as  it  is 
needed  and  consequently  that  the  "  autumn  "  character  is  more  marked. 

The  author  lias  arrived  at  these  conclusions  after  a  series  of  experi- 
ments carried  out  in  the  following  manner :  — seeds  of  cereals  were  placed  to 
germinate  in  special  germinators  measuring  12  cm.  in  diameter  containing 
nioi^t  quartz  sand,  and  divided  into  4  groups  which  were  exposed  respec- 
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tively,  for  at  least  48  hours,  to  the  following  temperatures  :  1st  group  1 — 20  C; 
2nd  group  5-60  C. ;  3rd  group  120  C.  ;  4th  group  240  C. ;  as  soon  as  germina- 
tion was  complete  the  20  best  seedlings  were  taken  out  of  each  germinator, 
their  roots  were  cleared  of  adhering  sand  and  they  were  replanted  in 
fives  in  pots  containing  compost  ;  these  were  left  in  the  shade  for  one 
day  and  the}7  were  then  buried  in  the  same  plot  in  as  uniform  conditions 
of  light  as  possible. 

The  different  stages  of  growth  of  the  plants  were  subject  to  daily  ob- 
servation and  the  respective  dates  of  coming  up,  tillering,  earing, 
flowering,  fertilisation,  formation  and  ripening  of  seed  were  noted. 

Rye.  —  For  each  of  the  two  kinds  tested  (autumn  Petkuser  and 
spring  Petkuser)  the  sowings  were  divided  into  4  lots  treated  in  the  follow- 
ing manner  :  — 


tots 

Successive  sowings 

Germination  temperatures 

I. 

II. 

III. 

IV. 

From   10  January  to  9  May 
From  10  February  to  9   June 
From  21    February  to  20  June 
From  28  Fabruary  to  3  Juli 

1°  to  2°  C. 
5"  to  6°  C. 

12°   C- 

24°  C 

The  results  obtained  are  briefly  as  follows  :  ■ — 

(1)  Spring  Petkuser  :  The  different  germination  temperatures  made 
no  difference  in  the  growth  of  the  plants,  for,  independently  of  these  tem- 
peratures, all  plants  germinating  at  the  same  time  also  formed  ear  and 
ripened  simultaneously. 

(2)  Autumn  Petkuser  :  The  different  germination  temperatures,  on  the 
contrary,  caused  very  distinct  differences  in  the  growth  of  the  plants ; 
thus,  plants  produced  by  the  latest  sowings  (April  22 ;  May  2  and  9) 
were  not  able  to  form  ears  regularly  unless  they  had  sprung  up  at  a 
temperature  of  1-20  C.  On  the  other  hand,  plants  which  had  sprung  up 
at  5-6°C  only  formed  ears  more  or  less  regularly  if  they  had  come  up  before 
the  end  of  April  —  in  order  that  plants  which  came  up  at  120  C.  should  form 
ears  it  was  necessary  that  they  should  have  sprung  up  before  the  middle 
of  April  —  finally  for  plants  which  germinated  at  240  C  it  was  requisite 
that  they  should  have  sprung  up  before  the  end  of  March,  that  is  to  say 
when  the  subsequent  temperatures  were  still  sufficiently  low  to  satisfy  the 
"  need  of  cold  "  ("  Kaltebedtirfnisse  ")  of  the  plants  in  the  early  stages  of 
their  growth. 

Plants  which  germinated  at  the  same  time  formed  ears  more  quickly 
when  their  germination  temperatures  was  lower.  Thus,  plants  sprung 
up  the  middle  of  March  at  i°-2°C.  formed  ear  resepectively  9,  21,  41  days 
sooner  than  plants  sprung  up  at  5°-6°,  120  and  240  C. 

Barley.  —  The  kinds  studied,  Friedrichswerther  Mammuth  (autumn) 
and  Heines  Hanna  (spring)  gave  results  similar  to  those  obtained  for  rye. 

Wheat.  —The    kinds    studied   were:    Svalof  Extra-Squarehead   II 
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(autumn);  Kittnauer  (autumn  spring);  Rimpaus  Roter  Schlanstedter 
(spring) ;  Heines  Kolben  (spring) .  The  1st  and  the  4th  represent  extremes. 
The  ist,  with  reference  to  the  effect  of  germination  temperatures 
on  the  subsequent  formation  of  ears,  behaved  like  autumn  rye.  The 
4th,  on  the  contrary,  behaved  exactly  like  spring  Petkuser  rye  and  Heines 
Hanna  spring  barley ;  plants  germinated  at  the  same  time  also  formed  ear 
simultaneously  whatever  the  germination  temperature  had  been. 

The  Kittnauer  variety  is  intermediate  between  Extra-Squarehead  and 
Heines  Kolben  but  is  nearer  to  the  former. 

Finally  the  Roter  Schlanstedter  variety,  though  it  is  a  spring  wheat, 
is  also  intermediate  between  Squarehead  and  Kolben :  it  needs  a  period  of 
low  temperature  for  its  regular  growth  and  it  yields  a  heavier  crop  when 
it  is  sown  very  early  in  spring  ;  this  is  the  more  easy  of  explanation  since  it 
was  derived,  by  a  series  of  successive  adaptations,  from  a  French  autumn 
wheat. 

All  these  experiments  demonstrate  therefore  the  correctness  of  the 
principles  stated  at  the  commencement  of  this  article  on  the  subject  of 
the  differences  between  autumn  and  spring  cereals. 

Thermal  conditions  from  an  ecological  point  of  view.  —  In  his 
'  Physiological  research  regarding  the  influence  of  temperature  on  germina- 
tion ",  Sachs  has  named  optimum  temperature  that  which  insures  the  most 
rapid  growth,  while  minimum  and  maximum  temperatures  constitute  the 
limits  outside  which  all  phenomena  of  growth  become  impossible.  But 
Pfeffer  had  already  observed  that  the  collective  factors  which  produce  the 
most  rapid  growth  are  not  always  such  as  to  favour  best  normal  and  com- 
plete development  of  the  plant.  Thus,  spring  cereals  exposed  during  the 
early  weeks  of  the  period  of  growth  to  the  optimum  temperature  of  growth 
later  present  a  sickly  appearance  recognisable  by  the  leaves  turning  yellow 
prematurely.  According  to  Krasan,  the  phenomena  of  metabolism  which 
lead  to  the  formation  of  the  floral  organs  are  only  produced  when  the  tem- 
perature descends  below  a  certain  limit,  more  often  below  the  minimum 
temperature  of  growth. 

We  are  thus  led  to  admit  the  existence  of  a  "  thermic  ecologic  opti- 
mum "  (as  opposed  to  the  "  thermic  optimum  of  growth  '  of  Sachs),  that 
is  to  say  of  temperatures  most  favourable  to  the  normal  development  of 
the  plant  in  its  various  stages  up  to  the  formation  of  flowers  and  fruit. 
This  "  thermic  ecologic  optimum  "  evidently  varies  according  to  the  said 
stages  and  in  the  case  of  autumn  cereals,  as  has  been  seen  above,  it  de- 
scends very  low;  but  it  is  not  possible  to  determine  it  absolutely  for  each 
of  the  different  stages,  owing  to  the  connection  which  exists  between  all 
the  phenomena  of  growth  from  germiqation  to  maturity.  Thus,  autumn 
rye  exposed  artificially  to  low  temperatures  during  germination  forms  ears 
and  flowers  regularly  even  when  sown  in  spring.  In  this  ease  the  ecologic 
optimum  foi  the  stage  in  which  leaves  are  formed  and  for  the  development 
of  culms  may  be relativelj  high.  If,  on  the  contrary,  germination  takes 
place  ata  high  temperature  it  would  be  necessary  to  expose  the  plant  to 
low  temperatures  during  the  stage  following  germination,  that   is    dur- 
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ing  the  formation  of  leaves  and  culms,  in  order  to  obtain  normal  develop- 
ment of  flower.  In  this  case  a  high  germination  temperature  producing 
rapid  germination  is  no  longer  harmful  and  does  not  exceed  the  ecologic 
optimum. 

Effect  of  low  temperature  on  flowering.  —  The  author  first  di- 
scusses the  ideas  on  this  subject  put  forward  by  Fruwirt,  Krasan  Sachs, 
Loew,  Fischer,  etc.,  and  then  reviews  the  important  work  of  KlEbs,  ac- 
cording to  whom  the  change  from  vegetative  growth  to  reproduction  is 
closely  connected  with  an  excess  of  carbohydrates  (reserve  material)  com- 
pared with  nitrogenous  matter.  The  antithesis  between  vegetative  growth 
and  reproduction  pointed  out  by  .Sendtner  is  thus  explained  ;  the  former 
would  be  connected  with  a  decrease  in  the  activity  of  assimilation,  while 
the  formation  of  sexual  organs  would,  on  the  contrary,  admit  of  the  predo- 
minance of  that  activity. 

Thus  the  experiments  made  with  autumn  rye  have  shown  that  for 
plants  growing  in  an  atmosphere  in  which  lack  of  carbonic  acid  gas  (arti- 
ficially removed)  hindered  assimilation,  flowering  did  not  take  place  even 
if  during  germination  the  action  of  low  temperature  was  brought  to  bear. 
•  On  the  contrary,  in  a  normal  atmosphere  (containing  carbonic  acid 
gas),  low  temperature  tended  to  increase  in  the  plants  the  concentration 
of  sugar  and  thus  favoured  the  formation  and  growth  af  the  sexual  or- 
gans ;  this  concentration  was  greater  when  the  temperature  was  lower. 

The  recent  studies  of  Lidforss,  Maximov,  Akerman,  etc.,  have  shown 
that  the  resistance  of  plants  to  cold  increases  in  proportion  to  the  sugar 
concentration  of  their  sap.  There  is  therefore  correlation  between  the 
"  need  of  cold  "  of  plants  and  their  resistance  to  low  temperatures  ;  these, 
by  increasing  the  sugar  concentration  influence,  both  resistance  to  cold 
and  the  development  of  sexual  organs. 

Periodicitv  of  phEnonena  of  growth  of  plants.  —  On  this 
subject  there  are  twro  opinions  ;  that  of  Kniep  and  that  of  KlEbs.  Ac- 
cording to  Kniep  (and  the  greater  number  of  existing  physiologists), 
periodicity  is  an  internal  hereditary  phenomenon,  which  Pfeffer  considers 
as  an  "  autonomous  or  autogenous  activity  "  of  the  plants. 

On  the  coutrary,  according  to  Klebs,  the  hereditary  phenomenon 
would  not  be  an  autonomous  rhythmical  action,  but  a  "  specific  struc- 
ture "  of  the  plasma  which,  in  conjunction  with  "  internal "  and  "  external  " 
conditions,  would  produce  the  periodicity  observed  each  year. 

The  "  autumn "  and  "  spring  '  characters  of  cereals  which  show 
themselves  in  a  different  length  of  the  vegetative  period  cannot  be  consi- 
dered as  a  hereditary  peculiarity  independent  of  the  action  of  external  causes.- 
It  is  no  longer  possible  to  admit  the  heredity  of  a  specific  "  autonomous  " 
length  of  vegetative  period,  since  it  has  been  shown  that  these  phenomena 
can  be  very  easily  artificially  modified  or  suppressed.  On  the  other  hand, 
the  peculiarities  which  under  the  action  of  climatic  factors  determine  the 
real  "  natural  "  length  of  the  vegetative  period  can  be  considered  as 
hereditary  ;  "  resistance  to  cold  "  and  "  need  of  cold  "  might  be  counted  as 
among  these  peculiarities.    However,  in  view  of  the  variability  in  resistance 
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to  cold  observed  at  different  stages  of  development  of  plants  and  accord- 
ing to  variations  in  environment  we  should  rather  speak  of  a  specific  apti- 
tude to  produce,  in  certain  conditions  of  environment,  a.  greater  or  less 
degree  of  "  resistance  to  cold  ".  We  can  consider  "  need  of  cold  "  in  a 
similar  manner  :  the  flowering  of  autumn  cereals  is  conditional  on  the  ac- 
tion of  low  temperature  which  always  decreases  up  to  extinction,  accord- 
ing as  the  lighting  and  the  quantity  of  carbonic  acid  gas  are  diminished  ; 
the  character  "  need  of  cold  "  is,  therefore,  neither  autonomous  nor  heredi- 
tary ;  we  ought  rather  say,  the  autumn  cereals  possess  a  natural  tendency 
to  react  to  the  action  of  external  factors  so  that  the  formation  of  flowers 
appears  subordinated  to  such  and  such  l#w  temperature. 

We  are  thus  led  to  this  conception  of  biologists  and  still  more  of 
genetists  :  —  "  that  which  is  transmitted  hereditarily  has  always  a  specific 
manner  of  reacting  to  environment,  and  the  external  characters  perceived 
by  our  senses  are  only  the  result  of  that  reaction  to  the  eventual  grouping 
of  the  external  factors  in  presence  of  which  the  individual  considered  has 
developed"  (Baur). 

It  is  therefore  not  "  periodicity  "  as  such,  which  is  transmitted  heredi- 
tarily but  rather  a  peculiar  aptitude  of  the  organism  to  react  with  a  certain 
natural  rhythm  (periodicity)  to  the  natural    conditions  of  environment. 

867  -  Wheat-GrOWing  in  Kansas.  —  Call, E.E.  and  Salmon,  C,  in  Agricultural  Experiment 
Station,  Kansas  State  Agricultural  College,  Bulletin  jiq,  ji  pp.,  11  fig.  Topeka,  1018. 

A  detailed  account  of  wheat-growing  in  Kansas  together  with  advice 
as  to  the  best  practical  methods  to  be  adopted  in  order  to  make  the  crops 
more  certain,  and  so  reduce  the  losses  and  the  cost  of  production,  and  ob- 
tain maximum  yields  of  the  best  quality  at  a  reasonable  cost 

The  statements  set  forth  are  based  largely  on  experimental  evidence 
secured  from  the  Agricultural  Experiment  Station  at  Manhattan,  the  four 
branch  vStations  connected  with  the  latter,  numerous  cooperative  experi- 
mental tests  with  farmers  throughout  the  State,  the  recorded  history  of 
nearly  60  years  of  wheat-growing  in  Kansas,  and  the  experience  of  practical 
farmers  generally. 

Most  of  the  wheat  produced  in  Kansas  is  grown  in  the  central  part  of 
the  State,  and  practically  all  of  it  is  winter  wheat.  Hard  varieties  do  best 
in  Central  and  West  Kansas,  while  soft  wheats  succeed  in  the  East.  Soft 
wheats  are  usually  less  drought  and  cold  resistant  than  hard  wheats  and 
are  more  easily  injured  by  hot  winds.  On  the  other  hand,  they  lodge  less 
in  wet  seasons  and  humid  climates. 

The  new  variety  of  winter  wheat  called  Kanml  (1)  recently  produced 
at  the  Manhattan  Agricultural  Station,  yields  011  an  average  4.5  bushel  per 
acre  more  than  Turkey  and  4.7  bushels  more  than  karkof.  These  last 
named  varieties  are  those  generally  grown  in  Kansas. 

A  strain  of  Fulcaster,  a  soft  wheat  produced  l>y  the  Missouri  Experi- 
ment Station,  has  given  the  best  yield  of  all  varieties  tested  in  Southeastern 

(1)  See  R.,  Feb.  [919,  So,  [59  [Ed.). 
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Kansas.  In  Northeastern  Kansas,  a  soft  wheat  (Harvest  Queen)  has  given 
practically  as  good  results  as  Fulcaster,  in  fact  many  farmers  prefer  it  to 
the  latter,  because  it  is  a  beardless  wheat. 

The  writers  recommend  the  following  rotation  for  central  Kansas  : 
lucerne  (years  1-8)  ;  early  kafir,  or  early  amber  sorghum  (year  9)  ;  maize 
(year  10) ;  oats,  barley,  or  winter  wheat  (year  11) ;  wheat  on  land  ploughed 
early  (year  12)  ;  wheat  (years  13  and  14) ;  kafir  or  sweet  sorghum  (year 
15)  ;  maize  (year  16) ;  and  then  the  rotation  must  be  repeated,  beginning 
however  with  8  3rears  of  lucerne.  Farmyard  manure  is  the  most  satisfac- 
tory fertiliser  for  wheat. 

868  -  Indian  Wheat  Sown  in  the  Department  of  the  Gironde,  France.  —  Rachel 
Severix,  in  Comptes  rendus  des  Seances  de  V Academic  d  Agriculture  de  France,  Vol.  V, 
No.  17,  PP.  523-524.  Paris,  May,  iqio. 

The  author  presents  the  Academy  with  a  specimen  of  the  first  ears 
of  Indian  wheat  (raised  from  seed  sent  by  M.  L-  Kulkari,  Director  of  Agri- 
culture, Bombay,  and  produced  in  plots  at  the  experimental  station  at 
Poona),  which  had  been  sown  in  the  Gironde  on  November  20,  1918. 
Unfortunately,  last  winter  was  continuously  damp  and  this  wheat,  which 
is  very  early,  showed  itself  very  liable  to  rust,  which  completely  des- 
troyed it. 

869  -  Comparative  Cultural  Tests  of  11  Varieties  of  Oats  at  Domnarvet,  Central 

Sweden,  from  1905  to  1917. — Nilsson,  Georg,  in  Sveriges  Utsadeforenings  Tidskriftt, 
Year  XXIX,  Part  r,  pp.    37-44.  M-ilmo,  iqiq. 

These  cultural  tests  aimed  at  a  comparaison  of  the  varieties  :  —  Svalofs 
Dala,  Common  Dala,  01161,  01163,  Bjorn,  Orion,  Mesdag,  Nordfinsk, 
Seger,  Guldregn,  Ligowo,  of  which  the  first  eight  are  early  and  the  last 
three  of  medium  earliness.  Svalofs  Dala,  01161  and  01163  are  derived 
from  crosses  of  Guldregn  X  Svalof  Dala  and  are  characterised  by  being 
about  as  early  as  Dala  and  at  the  same  time  more  productive  and  with 
stronger  straw;  the  grain  of  01161  is  white  and  that  of  01 163  yellow. 

The  Bjoru  oat  of  Svalof,  produced  from  the  cross  Ligowo  X  Nord- 
finsk  black  oat,  is  earlier  than  Ligowo,  it  yields  well,  it  has  strong  straw 
and  its  grain  is  black. 

Orion  is  another  oat  also  produced  at  Svalof  from  the  cross  Ligowo  x 
0668  (0668  is  a  line  of  Mero  oats).  It  is  early,  its  grain  is  if  good  quality, 
and,  in  the  Central  and  Northern  parts  of  Norrland,  its  yield  is  really  high. 

Yield  of  grain  and  straw.  —  Seger  holds  first  place  with  3129  kg. 
per  hectare  and  a  yield  index  of  106.5  (Guldregn  =  100).  This  variety 
grows  as  far  north  as  the  60th  parallel  of  latitude,  in  the  southern  districts 
of  Dalarna,  but  there  it  quickly  loses  its  earliness  and  gives  place  to  Guld- 
regn, which  is  earlier. 

Ligowo  oats  are  clearly  inferior  to  the  two  kinds  noted  above  :  its 
index  of  production  =  92.6. 

In  the  least  favourable  parts  of  Dalarna  the  Guldregn  variety  is  too 
late  and  should  be  replaced  by  other  kinds,  for  example,  by  oat  01 163  de- 
rived from  the  cross  Guldregn  x  Svalofs  Dala. 
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Yield  and  quality  of  grain. 


Kinds 


Yield 

of  grain  per 

hectare 


Un- 
husked 


naked 


Percentage 

of  naked  grain 

in  unhusked 

grain 


Weight 

of 

1000  grains 

gm. 


Weight 

of 

hectolitre 

kg. 


Percentage 

of 

double 

grains 


0355  Seger    

0386  Guldregn ,  .    .    . 

9353  Ljgowo 

0924  Selected  Dala  .    . 

—  Commo  Dala  .  . 
oii^'l  of  0924  X  0386. 
01 163  of  0924  X  0386. 

01 1 20   Bjorn 

Olioi    Orion 

—  Mesdag 

—  Nordfinsk     .    .   . 


3129 

2299 

2937 

2235 

2719 

2061 

2842 

2051 

2622 

1974 

2607 

1935 

2572 

1885 

2513 

1S11 

2527 

1779 

2460 

1773 

2245 

1602 

73-5 
76.1 

75-8 

73-3 
70.4 

753 
749 

74-4 
72.1 

72.1 
71  4 


/o 


35-5 
33-2 

39-5 

27.6 
27.0 

3^-4 
33  8 
30.9 
35  4 
332 
27.2 


523 
53-0 
52.5 
50.8 
46.0 
52.0 
504 
48.0 
48.1 

49-7 
45-9 


I.I 

0.19 

0.65 

073 
153 
0.46 

o,43 

°-93 
0.50 

093 

2.82 


-  0/ 

1   /o 


The  very  early  varieties  Bjorn  (2607  kg,  per  ha.)  and  Orion  (2513  kg. 
per  ha.)  are  better  than  Xordfinsk  (2245  kg.  per  ha.)  by  17.4  %  and  9.2  % 
respectively.  In  prodnction  of  straw,  Seger  again  takes  the  first  place 
(4561  kg.  per  ha.)  and  Guldregn  comes  next  (4518  kg.)  ;  Orion  is  among  the 
last  with  3082  kg. 

Quality  of  grain.  —  The  following  characters  are  considered :  —  per- 
centage of  naked  grain  to  unhusked  grain  —  weight  in  gm.  of  1000  grains 
—  weight  in  kg  per  hectolitre  —  percentage  of  double  grains. 

Guldregn  stands  at  the  head  of  the  list  for  weight  per  hectolitre,  while  the 
indigenous  oats  Xordfinsk  and  Common  Dala  are  among  the  last.  Ligowo  has 
larger  grains  and  consequently  has  a  high  weight  per  1000  grains,  Seger  and 
( >rion  follow  it  closely,  the  latter  having  precisely  the  character  of  Ligowo. 

The  percentage  of  naked  grain  is  certainly  a  very  important  charac- 
ter ;  for  this,  Guldregn  holds  the  first  place  with  76.1  %  and  if  the  yield 
xpressed  in  naked  giain  the  difference  between  Guldregn  and  Seger  is 
considerably  reduced.  Comparing  the  data  on  the  quality  of  Donmarvet 
grain  with  that  of  Ultima,  the  weight  per  hectolitre,  the  weight  per  1000 
grains,  and  the  percentage  of  nilced  grain  are  all  clearly  inferior  in  the  hit- 
ter place.  The  quality  of  the  grain,  provided  ripenning  is  certain,  improves 
L1  is  grown  further  north. 

EaklinESS.  This  is  a  character  whose  importance  is  more  and  more 
manifest  as  the  latitude  and  altitude  increase  ;  a  gain,  of  even  a  few  days, 
in  ripening  considerably  reduces  the  risk  of  early  autumn  frosts. 

Among  the  three  fairly  early  varieties  tested,  L/igowo  and  Guldregn 
are  equally  early  ;  Segei  on  the  other  hand  ripens  some  days  later  ;  this  is 
why  Guldregn  is  more  cultivated  in  Dalarna. 

I  >i  the  rarly  kinds,  on  the  average,  Mesdag  ripened  10  days  and  Sva- 

Dala  6  days  before  Guldregn.  Generally,  the  othex  varieties  were 
alike  and  were  about  as  early  as  Svalofs  I> 
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870  -  Chemical  Composition  of  Natural  Rice  and  of  Italian  Polished  Rice.    First 

note).  —  Issoglio,  G.,  Estratto  das.li  Aiti  delta  Reals  Accademia  delle  Scienze  di  Torino, 
Vol.  EIIT,  pp.  731-744-  Torino,  1919. 

The  author,  with  a  view  to  contributing  to  the  study  of  the  most  ra- 
tional utilisation  of  cereals,  has  undertaken  numerous  investigations  on  the 
qualities  of  the  following  kinds  of  rice,  specially  with  regard  to  their  phos- 
phatic  constituents  :  — 

I.  Riso  svestito  rosso  (red  hulled  rice),  composed  of  homogeneous  grains 
covered  with  a  red  skin  and  perfectly  white  inside  ;  the  red  colour  is  fairly 
resistant  to  acids  but  is  entirely  removed  by  alkalis,  specially  ammonia. 

II.  Riso  svestito  bianco  (white  hulled  rice) ,  which  stands  cooking  well, 
giving  out  the  characteristic  smell  of  this  cereal. 

III.  Riso  brillato  perla  (polished  pearl  rice),  formed  of  small,  transpar- 
ent, heavy  grains,  slipping  easily  over  each  other;  stands  cooking  well 
but  does  not  give  off  any  agreeable  odour. 

IV.  Riso  mercantile  raffinato  (refined  commercial  rice),  white,  homo- 
geneous, stands  cooking  badly,  gives  off  no  agreeable  odour,  insipid. 

V.  Riso  cremonese  bianco  (white  Cremona  rice),  similar  to  IV. 

VI.  Riso  cremonese  striato  di  rosso  (red  striped  Cremona  rice),  used, 
with  V,  in  experiments  by  Prof.  Guareschi  in  the  course  of  which  pigeons 
and  fowls  preferred  white  Cremona  rice. 

VII.  Riso  bianco  mercantile  (white  commercial  rice),  kind  placed  on 
the  market  in  1918  ;  has  the  organoleptic  characters  of  milled  rices  with 
negative  characters  of  appetibility. 

The  following  table  shows  the  results  of  the  analysis  of  each  of  these 
7  qualities  :  — ■ 


11 


in 


Specific  gravity  .   .    . 

Water 

Ash 

Fats 

Nitrogen 

Crude  albuminoids   .    . 

Cellulose 

Pentosans      

Starch    

Total  anhydrous  phos- 
phorus    

Phytinic  phosphoric 
acid 

Lecithynic  phosphoric 
acid 

Phosphoric  acid  pro- 
portional to  100 
parts  of  ash  .... 


IV 


VI 


VII 


1.444        M26        1.458        T-43° 

!l2.74    %  13-22    %  13.65    %  13-28    % 


i-43 
7-J5 
1-53 

8-57 
1.21 

o.35 
73-55 

0.84 


58 


1.24 
2.08 

i-37 
7.S1 

1.15 

0.30 

73.20 

'  0.68 


55 


0.87 
0.64 
1.25 
7.12 
0.18 
0.05 
77-19 

0.26 


0.485        0.435        °-°58 
0.010        0.008         traces 


30 


°-53 
0.58 
1.27 

7-23 

0.22 

0.08 

7S.08 

0.24 

0.055 
traces 

45 


1.428 
12.88  % 

0.59 
0.65 
1.30 
7.41 
0.25 
0.12 
78.10 

0.38 

0.152 


62 


1.438 
12.05  % 

0.68 

0.77 

I-5I 

8-55 

0.32 

0.18 
76.95 

0.46 
0.18S 


67 


1-435 
13-37  % 
o-5  7 
0.68 
1.28 
7.29 
0.24 

O.IO 

77-75 
0.29 
0.082 


5° 
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The  difference  between  hulled  rice  and  milled  rice  is  evident :  the  form- 
er is  fairly  rich  in  both  mineral  and  organo-mineral  phosphatic  compounds 
while  the  latter  is  poor  in  these  constituents  :  thus  the  amount  of  phosphoric 
pentoxide  may  be  as  high  as  5  gr.  per  kg.  in  hulled  rice,  while  it  does  not 
reach  1  gr.  per  kg.  in  refined  polished  rice  ;  lecithinic  phosphoric  pentoxide 
is  entirely  absent  from  the  milled  rice,  while  in  hulled  rice  in  the  form  of 
phospholecithine,  it  is  as  much  as  1  gr.  of  lipoid  per  kg. 

It  is  also  desirable  to  draw  attention  to  the  chemical  affinity  which 
exists  between  the  phosphate  derivatives  and  albuminous  matter,  from 
which  comes  the  constant  fact  that  rice  rich  in  phosphates  is  also  rich  in 
albuminoids. 

Comparative  analysis  of  1  gr.  of  whole  rice  and  of  1  gr.  of  polished  rice. 


Whole  rice 


Phosphorus 

Potassium. 

Magnesium 


Polished  rice 


2.678  o/oo  0.S90  o/oo 

2.469  0.690 

0.865  0.270 


Sodium 0-434  0.210 

Calcium 0.266  0.080 

0.070 
0.150 


Iron 0.144 

Chlorine 0.115 


6.871    o-^ 


S.S8T  0/0, 


All  this  confirms  the  argument  of  Prof.  Guareschi  (i)  that  polishing, 
decreases  the  valuable  nutritive  elements  in  rice. 

871  -  The  Amounts  of  Nutrient  Substances  Abstracted  from  the  Soil  by  Rice.  Ex- 
periments in  Java.  —  Van  Rosseji,  C  I.  The  Amounts  of  the  Principal  Nutrient  Substances 
Abstracted  from  the  Soil  by  a  Rice  Crop  —  II.  The  Amounts  of  Nutrient  Substances  Abstracted 
from  the  Soil  by  the  Rice  Plant  at    Different  Stages  of   Growth,  in    Mededeelingen  van   het 
I   ricultur-Chemisch    Labor atori urn,  No.    XVII,   Buitenzorg,    1917. 

I.  The  Amounts  of  the  Principal  Nutrient  Substances  Abstracted  from  the 
Soil  by  a  Rice  Crop.  —  Twelve  different  varieties  of  rice  coming  from  different 
regions  of  Java  were  examined,  and  the  results  of  the  investigations  have 
been  published  in  the  Mededeelingen   van  het  AgricuUut  Chemisch  Labora- 

t»i)  (Communications  of  the  Laboratory  of  Agricultural  Chemistry), 
No.  X\II,  Chapter  1.  They  show  that  the  percentages  of  inorganic 
substances  in  water-free  samples  of  paddy  (the  harvested  part  of  the  riCe 
plant)  differ  little  From  one  another.  There  were  more  differences  between 
the  waterfree  samples  of  rice  straw,  while  the  differences  between  the 
water-free  samples  of  roots  from  which  the  adhering  particles  of  sand  had 
been  removed  were  still  more  marked. 

1 1)  I. '  .1  \ri  111  Sul!.:  pin  razionale  utilizzazione  dd  cereaU  con  esperienzeed  osservazioni 
sullaUm'  ntazionecol  riso  Bbramato  o  naturale  ed  a  divers!  gradi  dl  depauperamento  e  bril- 
latura.  Atti  della  R.  Aceadtmia  di  Mtdicina  di  Torino,  nii.v  (Ed.) 
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The  results  also  demonstrated  that  an  average  crop  in  kg.  per 
hectare  of : — 

paddy  straw  roots 

Damp 3  1 60  13  020  6  480  (with  sand  adhering) 

Air-dried 2  420  4  920  1  980         idem 

Freed  from  water     ....         2130  4460  880  (freed  from   sand) 

removed  from  the  soil  in  kg.  per  hectare  :  -- 

paddy  straw  roots 

Nitrogen 23.3  22.0  4.8 

Potash 12.3  50.6  7.5 

Phosphoric  anhydride 12. 1  11.4  1.5 

Ferric  oxide 1.4  42.7  35.7 

Wme 1.5  13.4  3.0 

Magnesia 4.4  5.6  1.4 

Silica 148.7  939.1  91.4 

In  harvesting  the  rice-straw,  almot  as  much  nitrogen  and  phosphoric 
acid,  and  four  times  as  much  potash  is  removed  from  the  rice  fields  as 
when  the  paddy  alone  is  taken. 

II.  The  Amounts  of  Nutrient  Substances  Abstracted  from  the  Soil  by  the 
Rice  Plant  at  its  Different  Stages  of  Growth.  - —  The  results  of  analyses  of  one 
variety  of  rice  made  at  five  successive  stages  of  growth.  This  variety 
is  much  grown  by  the  natives  in  the  neighbourhood  of  the  experiment  field. 
The  latter,  which  was  never  manured  during  the  whole  experiment,  was 
constantly  irrigated.  It  consisted  of  24  similar  plots,  and  each  of  the  five 
samples  was  composed  of  rice  gathered  from  one  or  more  rows  of  39  plants 
in  6  plots  on  the  dates  given  below. 

xt„_v«,.  „f  -„_„i,„  Date  Number  of 

Number  of  samples  ,  .  ,     ,     .  , 

r  01  harvest  plants  taken 

i  (young  plants)  Jan.  10.  1916                                   166584 

2  Feb.  9  3393 

3  Mar.  7  v       2  808 

4  April  3  702 

5  (mature  plants)  May  6  702 

The  first  four  samples  were  not  mature  and  could  only  be  divided  into 
leaves,  stem,  and  roots.  The  seedlings  were  about  40  days-  old  when 
planted  out  on  December  25,  191 5.  Towards  the  middle  of  March,  the 
plants  began  to  flower  ;  their  growth  was  always  regular  ;  they  were 
attacked  by  no  diseases. 

Table  I  (page  880)  shows  that  during  the  growth  of  the  rice  plant,  the 
nutrient  substances  mentioned  were  absorbed  in  a  regular  manner,  not  only 
by  the  stems  and  leaves,  but  also  by  the  roots,  until  the  time  of  fructifica- 
tion and  ripening. 

On  the  other  hand,  during  the  latter  stage,  the  roots  retained  almost 
the  same  amounts  of  iron  and  manganese    as  before,  but  very  little  of  the 
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other  substances  which  had  served  to  build  up  the  epigeal  portions  of  the 
plant. 

Table  II  shows    the    amounts  of  the    different    nutrient    substances 
contained  in  ioo  grains  and  ioo  plants  at  the  given  dates. 

Table  II.  —Amounts  (in  gr.)  of  the  nutrient  substances 
in  ioo  grains  and  ioo  plants. 


Grains 

Plants 

Substances 

N°  1 
January  10 

N°  2 

February  9 

N°3 
March  7 

N°  4 
April  3 

N°5 
May     6 

N 

Si02 

Fe203  j 

Mn304( 

MgO 

K20 ■ . 

Na20 

P205 

CI 

SC)3 

0.034 
0.149 

I 

O.OII 

0.022 

O.046 
O-0I3 

0.071 

0.009 
0.006 
0.117 

O.OOI 

0.023 

O.OIO 

0.042 

I.92 

12-34 
1.80 

0.17 
0.13 
2.97 
0.08 
0.24 
0.52 
0.92 

4-13 
36.19 

3-19 

0.29 
0.13 

5-78 
0.18 
0.60 

1-34 
2.63 

7.80 
I03-I3 

5-24 

O.74 
O.30 
8.98 
O.49 
i-52 
i-i3 
5-74 

13.61 

199-39 

7.29 

0.70 
1.1.4 

9.80 

o-45 
3.10 

3.01 
8.31 

As  regards  the  three  chief  nutrient  substances,  larger  quantities  of 
nitrogen  and  phosphoric  anhydride  were  absorbed  during  ripening  than  at 
the  earlier  stages  of  development,  whereas  less  potash  was  taken  up. 

Throughout  the  course  of  its  development,  the  rice  plant  continues  to 
absorb  these  nutrient  substances. 

In  the  periodical  Teysmannia  (year  1917  p.  428  et  seq.),  the  above  re- 
sults have  been  compared  with  those  obtained  in  other  countries,  but  none 
of  these  data  apply  to  Java. 

In  the  same  periodical  (year  1918,  pp.  311-315)  Messrs  C.  van  RossEm 
and  F.  W.  Weber  have  given  more  complete  data  (based  on  the  above  re- 
sults) respecting  the  composition  of  the  grains  and  the  young  plants  of  the 
same  variety  of  rice.  These  seedlings  were  40  days  old  at  the  time  of  ana- 
lisis,  and  had  not  yet  been  planted  out.  They  were  thus,  analysed  16 
days  sooner  than  those  first  spoken  of.  A  summary  of  this  analysis  was 
given  in  No.  296,  R.  March  1919. 

872  -  Results  of  Experimental  Cultivation  of  Soya  in  the  R.  Colonial  Garden  at  Pa- 
lermo —  Mattei,  G.  E.,  in  Bollettino  di  Sludi  ed  Tnformazioni  del  R.  Giardino  Coloniale  di 
Palermo,  Vol.  V,  Part.  1-2,  pp.  3-34  (30-31),  bibliography  of  40  works.  Palermo,  1919. 

In  1918  an  experimental  culture  of  soy-beans  was  made  at  the  Colonial 
Garden,  Palermo,  on  a  plot  350  sq.  ni.  A  variety  was  chosen  with  almost 
spherical  seed,  greenish  yellow  in  colour,  on  the  success  of  which  it  was  safe 
to  rely  as  small  experiments  had  been  made  with  it  in  the  preceding  years. 
The  seeds  were  sown  on  March  29,  in  furrows  at  a  spacing  of  30  X  40 
cm.  ;  they  germinated  regularly  about  10  days  later.  Two  hoeings  were 
made  and  between  May  and  the  end  of  August  eight  irrigations  were  given  ; 
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flowering  commenced  early  in  July  and  the  seed  was  harvested  on  No- 
vember 15.  The  entire  period  of  vegetation  was,  therefore,  seven  and  a  half 
months.  The  plants  reached  an  average  height  of  90  cm.  Their  growth  was 
luxuriant ;  there  was  a  normal  development  of  nodules  on  the  roots.  On 
the  350  sq.  m  51  kg.  of  clean  seed  was  harvested,  which  corresponds  to  about 
1450  kg.  per  ha.,  or  a  little  more  than  19  hi.  This  yield  is  considered  quite 
satisfactory,  all  the  more  so  as  it  could  be  increased  by  manuring.  The 
beans,  when  cooked  in  differed  ways,  were  found  to  have  an  agreeable  taste. 

873  -  The  Arums  Of  Madagascar.  —  Jumelle  H.,  in  Annates  du.  Musee  Colonial  de  Marseille, 

Year  XXVII,  3  Third  series,  Vol.  VII,  Pt.  1,  pp.  179-189  +  3  pi.  Paris-Marseille,  191 9. 

The  Arums  (Afaceae)  are  only  scantily  represented  in  Madagascar. 
Previously  only  4  genera,  with  1  species  in  each,  had  been  reported  and 
two  other  genera  which  the  author  studies  in  the  present  note,  one  of 
which  is  a  genus  new  to  science,  only  raises  to  6  the  number  of  species  of 
this  family  hitherto  known  in  that  large  island. 

The  4  genera  noted  are  Pistia,  Hydrosme,  Typhonodorum,  and  Pothos. 
The  already  known  genus,  now  reported  for  the  first  tinu  from  Madagascar, 
is  the  Indian  genus  Remusatia  ;  the  new  genus,  created  by  the  author, 
is  Carlephyton. 

Of  these  6  genera,  5  belong  to  the  tribe  of  the  Areae  and  only  one, 
Pothos,  to  the  Acoreae. 

(1)  Pistia.  — P.  Stratiotes.  I,.,  a  floating  plant  with  submerged  roots  and 
leaves  on  the  surface.  Found  specially  at  Nossi-Be  and  in  the  N.  W.  of 
the  island,  but  is  also  met  with  elsewhere. 

(2)  Hydrosme.  —  H.Hildebrandtii'EngleT.  This  is,  with  Taccaumbrarum 
Jum.  and  Perr.,  one  of  the  "  Kabija-dolo  "  or  "  Kobitsodolo  "  of  the  natives. 
It  grows  in  the  sandy  woods  of  Manongarivo,  in  the  sandy  damp  woods  of 
Ankirihitra  and  in  the  rocky  calcareous  woods  of  Mahevarano  near  Majunga. 

(3)  Typhonodontm  ■ —  T.  madagascariensis  has  been  separated  from  T. 
Lindleyanum  by  M.  Knc.i.kr  ;  the  author  does  not  consider  this  separation 
justified  mid  thinks  that  the  name  T.  Lindleyanum  ought  to  be  adhered  to 
for  the  Madagascar  species.  This  is  the  "  viha  "  or  "  mangiba  "  of  the 
natives,  who  make  use  of  the  fibre  which  they  obtain  from  the  leaves,  and 
extract  from  the  base  of  the  plant  a  starch  which  they  eat.  The  plant  grows 
in  marshes  and  on  the  edges  of  muddy  watercourses  and  is  from  1.50  m. 
to  2.50  m.  high. 

(4).  Remusatia.  —  Doubtless  R.  vivipara,  a  species  fairly  common  in 
the  island. 

(5)  Carlephyton.  New  genus  created  by  the  author;  near  the  genus 
Stylochitum 

(6)  Pothos.  —  P.  Chapelieri.  Scott,  a  plant  climbing  high  up  the  trunks 
<>f  trees.  Reported  in  the  X.  W.  and  K.  of  the  island. 

The  author  notes  that,  besided  these  (>  indigenous  Arums,  Colocasia 
antiquorum,  cultivated  for  its  tubers  and  called  "Sonjo"  and  "Anane- 
saonjo  "  by  the  natives,  has  been  introduced  into  Madagascar  as  it  has 
been  in  most  tropical  countries. 
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874  -  Cultivation  of  the  Sago  Palm  and  Production  of  Sago  in  the  Dutch  Indies.— 

Indien  Uitvocr,  Year  IV,  No.  27,  p.  664.  Amsterdam,  July,  1919. 

The  sago  palm  in  the  Dutch  Indies  is  cultivated  only  by  the  natives. 
It  is  found  notably  in  the  Moluccas  and  in  New  Guinea,  in  Borneo,  Sumatra 
and  specially  in  the  islands  of  Rion-Linga.  It  becomes  mature  in  about  8 
to  12  years  according  to  the  soil  ;  the  trees  is  then  felled  and  starch  is  ex- 
tracted from  the  pith  by  methods  which  are  still  primitive.  Sago  so  ob- 
tained is  eaten  by  the  natives  and  in  many  places  it  is  their  chief  food. 

A  superior  quality  is  obtained  by  washing  and  drying  the  crude  sago  ; 
the  factories  which  make  this  product  are  all  in  the  hands  of  Chinese  and 
Chinese  labour  is  exclusively  employed. 

At  the  present  time  much  pearl  sago  ("  paarlsago  ")  is  prepared ;  it 
is  manufactured  by  submitting  the  wet  starch  to  rapid  jerky  motion  un- 
til it  assumes  a  granular  form ;  the  granules  are  next  heated  and  a  little 
coconut  oil  is  added  ;  the  granules  when  quite  set  are  finally  dried  in  the 
sun.  True  sago  can  be  distinguished  from  sago  made  with  potato  starch 
bjr  the  fact  that  the  former  contains  small  quantities  of  albumen  and  fats 
which  give  it  a  higher  food  value. 

The  export  of  sago  from  the  Dutch  Indies  varies  from  15000  to  30  000 
tons  ;  crude  sago  in  exported  to  Singapore  and  ordinary  sago  to  Holland 
(500  tons  in  1917),  the  United  Kingdom  (521  tons  in  1914)  and  the  United 
States  (429  tons  in  1916). 

875  -  The  Jak  (Artocarpus  integrifolia)  in  Ceylon.  —  Molegode,  w.,  in  The 

Tropical  Agriculturist,  Vol.  1,11,  No.  3,  p.  126.,  Peradeniya,  Ceylon,  March,  1919. 

Jak  [Artocarpus  iriiegrifolia)  (1)  is  found  in  abundance  everywhere  in 
the  island  of  Ceylon.  The  tree  under  favourable  conditions  is  a  heavy  bearer 
and  sometimes  the  fruits  are  of  great  size  and  very  heavy.  Fruits  weighing 
50  to  60  lbs.  containing  10  to  15  lbs.  of  edible  matter  each  are  common.  The 
writer  once  exhibited  at  the  Nuwara  Eliya  Show  a  jak-fruit  weighing  108  lb. 
In  the  villages,  a  single  fruit  often  serves  as  a  good  meal  to  a  family  of  3-4 
persons.  The  unripe  fruit  is  one  of  the  chief  vegetables  eaten  by  the  popula- 
tion during  the  jak  season,  and  frequently  takes  the  place  of  rice  in  the  poorer 
homes.  From  the  formation  of  the  fruit  until  it  is  ripe,  it  passes  through 
different  stages  which  are  known  up-country  as  "  polos  ",  :<  hetikos  ", 
"dandukos"  "pehechchakos",  and  "vela"  or  "waraka";  it  is  used  in  a 
variety  of  ways  according  to  its  ripeness,  but  the  ripe  fruit  can  only  be  appre- 
ciated properly  when  just  ripe,  as  when  over- ripe  it  has  a  disagreable  smell 
and  soon  loses  its  flavour.  There  are  two  forms  of  the  ripe  j  ak  —  the  "  vela  " 
and  the  "  waraka  "  ;  the  former  has  a  very  soft  pulp  and  is  less  liked  than 
the  latter  of  which  the  pulp  is  firm  without  being  hard.  From  the  stage  of 
"  polos  "  till  it  is  nearly  ripe,  the  fruit  can  be  used  as  a  vegetable. 

In  the  up-country,  from  March  to  July,  thousands  of  fruits  are  allowed 
to  waste  ;  many  of  these  could  be  preserved  for  future  use. 

The  pulp  and  seeds  of  the  fruit  are  prepared  for  food  in  various  ways 


(1)  A  species  nearly   related  to  the  "  bread  fruit"    tree  (Artocarpus  incisa)   of  which  the 
fruits  are  used  for  making  bread.   (Ed.) 
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The  seed  contains  a  large  percentage,  of  starch,  and  it  is  easily  preserved. 
Seeds  of  the  ripe  fruits  are  collected  and  dried  in  the  sun  after  which  they 
are  mixed  with  sand  and  stored  in  a  dry  place.  In  this  condition,  they 
can  be  kept  for  6  to  10  months.  To  preserve  the  pulp,  a  little  more  atten- 
tion is  necessary  :  it  should  be  boiled  a  little  (not  too  much) ,  and  then  dried 
over  the  fire,  or  in  .strong  sunlight,  then  packed  in  boxes,  and  kept  in  a  dry 
place.  The  ripe  pulp  of  the  "  waraka  "  can  also  be  preserved  in  syrup. 
Almost  at  the  outbreak  of  the  war  an  attempt  was  made  to  induce  the 
natives  to  grow  more  jak.  The  cultivation  of  this  tree  is  much  to  be  re- 
commended, for  it  comes  into  bearing,  under  good  conditions,  in  four  years. 

876  -  Harding  Grass  (Phaiar/s   stenoptera),*,  New  Grass  for  California,  U.  S.  A.— 

Kennedy,  B.  P.,  in  University  of  California  Publications  in  Agricultural  Science,  Vol.  Ill, 
No.  1,  pp.   1-24.  plates  1-8,   Berkeley,  California,   1917. 

In  California,  most  of  the  grasses  of  which  the  seed  is  now  procurable 
on  the  market,  cannot  establish  themselves  and  produce  a  strong  sod  on 
land  not  susceptible  of  irrigation.  When  sown  on  unirrigated  land,  these 
grasses  furnish  no  pasturage  for  stock  soon  after  the  rains  cease.  Therefore 
a  perennial  graminea  that  will  withstand  the  winter  temperature,  as  well 
as  the  long  dry  season  in  the  great  central  valleys,  would  be  of  great  value 
to  the  live-stock  industry.  Such  a  grass,  as  is  shown  by  the  investigations 
and  experiments  of  the  writer,  is  the  one  described  by  Eduard  Hackee  in 
1;i;i>de,  Repertorinm  novarum  specierum  Regni  Vegetabilis,  Vol.  5,  p.  333, 
1908,  under  the  name  Phalaris  stenoptera  Hack.,  nov.  spec. 

The  specimens  of  seeds  and  plants  from  which  Hackee  drew  up  the 
original  description  of  Ph.  stenoptera,  were  sent  him  from  Melbourne,  Austra- 
lia. The  grass  was  introduced  into  Australia  by  Haring  (who  planted  it 
in  the  botanic  gardens  of  Toowoomba,  Queensland)  and  bears  the  wrong 
name  of  Ph.  commutata,  the  plant  with  which  it  was  grown.  The  seed  that 
is  procurable  on  the  market  in  New  Zealand  and  Australia  is  thus  necessarily 
a  mixture  of  the  seed  of  the  annual  species  (P.  commutata),  and  that  of  the 
perennial  species  which  is  the  true  Ph.  stenoptera. 

It  should  be  noted,  that  the  latter  had  never   attracted    attention  in 

South  Europe,  although  it  came  originally  from  Italy.     In  South  Africa, 

1  he  seed  was  sold  under  the  names  of  perennial  canary  grass,  or  Toowoomba 

s,  and  erroneously  styled  Ph.  bulbosa.     The  writer  proposes  calling  it 

Harding  Grass. 

On  comparing  HACKEL's  botanical  description  of  the  grass  with  speci- 
mens that  he  bad  himself  cultivated,  the  writer  came  to  the  conclusion  that 
the  new  species  might  be  a  hybrid  ;  his  suspicion  was  strengthened  by  the 
fad  thai  it  was  completely  unknown  in  its  native  land.  Harding  grass  can 
be  sown  in  the  winter  season,  so  as  to  take  advantage  of  the  rains.  The 
young  plants,  though  almost  as  thin  as  threads,  are  very  hardy  and  are  not 
harmed  by  severe  frosts.  The  grass  grows  rapidly,  stooling  profusely,  and 
and  producing  large  dumps  the  fust  season.  It  forms  a  dense  growth, 
making  a  luscious  fei.d  as  the  leafage  is  devoid  of  hairy  coverings.  The  first 
year,  1  lu  .muss  attains  the  heighl  of  about  2  ft.  to  2  '  ■_.  feet,  and  few  flower- 
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ing  culms  are  sent  up  ;  the  second  year  the  plants  in  seed  reach  a  height  of 
over  5  ft.  while  the  ordinary  growth  is  about  3  ft.  high.  The  roots  are 
fibrous,  radiating  downwards  to  a  depth  of  1  or  2  ft.  During  a  hot  summer, 
at  Davis  Cal.,  this  grass  was  still  green,  when  all  the  other  forage  grami- 
neae  were  dried  up.     Horses  and  cattle  eat  Harding  grass  with  avidity. 

877  -"Wimmera"  Rye  Grass  {Lolium  subulatum),  a  Future  Forage  Plant  from 
Victoria,  Australia.  —  Mullet,  H.  A.,  in  Journal  of  the  Department  of  Agriculture  of 
Victoria,  Vol.  XVIII,  Part  5,  pp.  266-278,  6  figs.  Melbourne,  May,  1919. 

Lolium  subulatum,  although  a  new  grass  in  Victoria,  has  proved  to  be 
an  excellent  forage  plant.  It  is  stated  to  be  a  native  of  Southern  Kurope, 
and  is  apparently  not  recorded  as  of  any  economic  importance  there,  so 
it  is  possible  that  Victorian  conditions  suit  it  better  than  its  original 
habitat. 

The  earliest  record  of  this  grass  in  Victoria  dates  back  32  years.  It 
had  been  planted  on  a  farm  at  Noradjuha  by  the  previous  occupier,  who  had 
brought  it  from  Kurope.  It  is  now  largely  grown  in  the  wheat-growing  and 
sheep  rearing  districts  of  Wimmera  and  Make.  On  some  of  the  farms,  this 
rye-grass  has  reseeded  itself  during  a  period  of* over  24  years. 

The  value  of  L.  subulatum  as  a  forage  plant  is  already  well-established. 
It  is  hardy,  doing  well  on  all  soils,  and  will  even  overun  salt  patches,  the  root 
system  is  fibrous  and  extremely  vigorous,  but  is  not  persistent;  propaga- 
tion is  by  seed  only,  the  seeds  retaining  their  vitality  for  several  years  in 
the  soil.  Its  growth  in  spring  is  remarkably  vigorous  ;  in  an  average  year 
(rainfall  16  in.)  the  grass  is  stated  to  grow  about  2ft.  high;  on  a  4-inch  rain- 
fall, it  attained  a  height  of  20-24  inches.  A  characteristic  property  of  Lo- 
lium subulatum  is  to  hold  its  seed  firmly,  which  makes  the  grass  very  nutri- 
tious. The  seeds  can  be  easily  harvested  by  means  of  a"  stripper  ",  and 
the  dried  grass  makes  hay  of  excellent  quality,  which  is  palatable  and  read- 
ily eaten  by  sheep,  horses  and  cows  ;  it  quickly  increases  the  milk  yield  of 
the  latter.  L.  subulatum  makes  good  silage,  and  doubles  the  carrying-ca- 
pacity of  the  pastures,  as  is  shown  by  numerous  cases  mentioned  by  the 
writer.  On  one  property  500  ewes  and  300  lambs  were  placed  for  6  months 
on  a  paddock  of  280  acres  without  exhausting  the  feed. 

Once  sown,  this  plant  does  not  require  re  seeding,  even  though  the 
ground  be  broken  up  for  cereal  crops.  An  occasional  scarifying  maintains  it 
in  full  productivity.  The  period  of  growth  of  the  grass  is  similar  to  that  of 
the  cereals.  Growth  starts  from  the  first  autunnal  rains,  and  in  Victoria, 
the  plant  may  be  fed  green  from  April  to  December,  while  dry  feed  is  avail- 
able throughout  the  rest  of  the  year.  Lolium  subulatum  flowers  about  the 
middle  of  October  (southern  hemisphere),  and  if  hay  is  required,  the  grass 
must  be  cut  just  after  the  flowering  stage,  otherwise  it  becomes  hard  and 
coarse.  It  pollinates  very  freely.  The  average  yield  of  clean  dressed  seed 
is  about  12  bushels  to  the  acre.  If  this  grass  can  be  controlled  and  its  propa- 
gation regulated,  it  may  prove  a  valuable  addition  to  the  flora  of  Victoria, 
but  if  it  were  allowed  to  get  the  upper  hand,  it  would  develop  into  a  serious 
pest,  owing  to  its  easy  diffusion  and  its  vitality.  Special  experiments  will 
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be  carried  out  to  determine  its  exact  capabilities.  In  the  meantime,  most 
farmers  state  that  it  is  easy  to  prevent  this  plant  spreading  to  a  dangerous 
extent.  One  of  them  advises  the  following  method  for  transforming  a 
meadow  of  Lolium  tabulation  into  a  field  of  wheat : — ■  feed  the  grass  well 
off  with  sheep  ;  fire  the  stubble  if  there  is  sufficient  of  it ;  then  lightly 
cultivate.  This  will  bury  the  remaining  seed  and  cause  it  to  germinate 
after  rain.     Then  work  the  fallow  well  while  the  grass  is  still  short. 

878  -  The  Purple  Vetch  ( V/cia  atropurpurea)  as  a  Green  Manure  and  as  a 

Forage  Crop  in  the  United  States.  —  MacKee,  R.,  in  Farmers'  Bulletin  967,  U.  S.  De- 
partment of  Agriculture,  12  pp.,  8  figs.  Washington,  June,  1913. 
Vicia  atro pay parea,  or  the  purple  vetch,  is  an  annual ;  it  was  brought 
into  the  United  States  from  Naples  by  the  Office  of  Foreign  Seed  and  Plant 
Introduction  in  1899,  and  all  the  introductions  since  then  have  been  of  the 
same  variety.  The  crop  has  been  tested  most  extensively  in  the  Pacific 
Coast  Stages,  where  it  has  given  very  favourable  results.  In  California, 
it  has  proved  one  of  the  best  crops,  if  not  the  best  crop  for  green  manure. 
In  West  Oregon,  and  West  Washington,  it  can  be  grown  with  success  for 
seed,  and  at  the  present  time,  there  is  a  limited  acreage  under  purple  vetch. 
It  requires  similar  conditions  to  those  needed  by  the  common  vetch  (Vi- 
cia saliva)  and  the  hairy  vetch  (V.  villosa),  but  is  a  litle  less  resistant  to  cold. 
Under  average  conditions,  however,  the  purple  vetch  will  stand  a  tempera- 
ture of  about  —  90  C. ;  where  the  temperature  does  not  fall  below  this,  it 
san  be  sown  in  the  autumn  ;  where  the  cold  is  greater,  it  is  advisable  to  sow 
in  spring.  It  is  well  to  inoculate  the  soil  when  this  crop  is  sown  for  the  first 
time.  The  average  seed  yield  is  10  to  12  bushels  per  acre.  When  grown 
orf  green-manuring,  seed  or  hay  purposes,  purple  vetch  should  be  seeded 
at  the  rate  of  60  to  80  lbs  per  acre.  It  is  very  nourishing  and  affords  good 
pasturage  for  all  kinds  of  stock,  as  well  as  making  excellent  hay. 

The  only  insect  that  has  attacked  V.  atropurpurea  in  the  United  Sta- 
tes is  an  aphis  which  does  serious  damage  to  the  field  pea  and  common 
vetch. 

879  -  "  Kudzu  vine  "  (Pueraria  hirsuia),  a  Leguminous  Fodder  Plant  in  Cuba.  — 
Calvino,  M.,  Revista  </<•  AgricuUura,   Comercio  y    Trabajo,   Year  II,  No  5,  pp.  196-199, 

•1   fig.   Havana,  May,    I'M  9 

Pueraria  hirsuia  Schneider  (synonyms,  P.  Thunbergiana  Behth; 
Pachyrhizus  Thunbergianus  Sieb.  and  Zucc,  Dolichos  japonicus  Hort), 
a  climbing  leguminous  plant,  native  of  China  and  Japan,  has  been  suggested 
a  perfeel  fodder  for  the  warm  southern  parts  of  the  United  States.  In 
Florida  it  has  been  reported  as  the  only  plant  which  can  take  the  place  of 
the  "  velvet  bean  "  (Stizolobium  spp.)  for  fodder  and  green  manure. 

The-  aiithni  has  experimented  with  it  since  [913  in  the  high  central 
plateau  of  Mexico,  where  the  aerial  parti  of  the  plant  dry  up  in  winter,  bu1 
the  fleshy  roots  in  spring  throw  up  vigorous  shoots  which  develop  into  fine 
-inns  covered  with  much  foliage,  the  leaves  attaining  a  length  of  12  to  t8 
mm.  P01  hai  vesting  it  is  sufficient  to  lei  it  dry  in  the  sun  for  _'.|  to  48  hours, 

The  plant  is  propagated  bj  seed  or  by  root  cuttings. 
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At  the  Cuba  Agronomic  Station,  Pueraria  hirsuta  has  been  found  to 
grow  vigorously,  so  much  so  that  it  covers  and  smothers  all  other  vege- 
tation, even  when  arborescent  (banana)  and  produces  abundantly  seed 
of  high  germinating  power  (100  %).  Regarding  the  seeds  and  pods  the 
following  data  are  known  —  average  weight  of  100  seeds  gr.  18.25  '•  average 
number  of  seeds  per  pod,  8,  (maximum  12,  minimum  3)  ;  average  length 
of  pod  98  mm.,  average  breadth  13  m  ;  average  thickness  of  the  valves 
6  mm.  Hay  made  from  this  plant  is  very  rich  in  albuminoids  ;  the  ana- 
lysis of  a  sample  from  Florida  gave  :  —  albuminoids  17.4  %  and  car- 
bohydrates 30.2  %  (as  against  16  %  and  31  %  respectively  for  hay  made 
of  lucerne  or  alfalfa) .  It  can  be  fed  to  all  kinds  of  animals  and  does  not 
upset  them.     Powdered  and  mixed  with  water  it  can  be  given  to  poultry. 

In  Japan,  according  to  Georgeson,  a  fibre,  irom  which  very  fine 
strong  material  is  made,  is  extracted  from  the  stalks. 

The  thick  fleshy  roots  are  very  rich  in  starch  and  edible  matter.  At 
the  chemical  laboratory  of  the  Cuba  agronomic  station  an  analysis  gave 
the  following  result :  — 


Water 

Mineral  matter 

Albuminoids 

Fats 

Cellulose 

Carbohydrates 

«  ,    -c        ,  ^    Rubner 

Calorific  value  .... 

C    Atwater 

Starch  value 


880  -  The  Improvement  of  Poor  Pastures  for  Sheep  in  New  Zealand.  —  See  No.  955 

of  this  Review. 


881  -  Hay  Caps,  in  the  United  States.  —  Mac  Clure,  H.  B-.,  in  Farmers'  Bulletin  No.  977. 
U.  S.  Department  of  Agriculture,  16  pp.,  z  figs.  Washington,  May,  1918. 
The  writer  describes  the  manner  in  which  hay  caps  can  be  used  to 
keep  the  rain  from  wetting  hay  in  cocks.  They  afford  an  excellent  pro- 
tection for  the  first  and  last  cuttings  of  lucerne  in  the  corn  (maize)  belt,  and 
are  a  valuable  addition  to  the  hay-making  equipment  in  the  South,  where 
several  crops  of  lucerne  and  of  mixed  hay  of  lucerne  and  Johnson  grass  {Sorg- 
hum halepense)  are  grown  in  the  year. 

Hay  caps  are  of  two  distinct  kinds,  those  that  are  entirely  imperious 
to  both  air  and  rain,  and  those  that  shed  all  the  rain,  and  at  the  same  time 
allow  the  moisture-laden  air  to  pass  through  and  be  carried  away.  Water- 
proof caps  are  of  two  kinds,  those  made  of  wood-pulp  and  those  made  of  cloth 
treated  so  as  to  be  waterproof  (for  this,  paraffin  oil,  gelatin  and  chrome  alum, 
soap  and  iron  sulphate,  etc.,  are  employed). 
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Cloth  waterproof  caps  being  lighter  and  less  cumbersome  to  handle 
than  wood-pulp  caps,  are  generally  preferred  to  them. 

A  very  satisfactory  method  of  fastening  a  hay  cap  on  a  cock  is  to 
attach   a  cement  ball  to  each  corner. 

Caps  30  to  36  inches  square  seem  to  be  preferred. 

The  writer  describes  the  various  kinds  of  caps,  their  durability,  and  stor- 
age, and  gives  the  reasons  for  their  use  :  they  keep  the  hay  dry,  and  pre- 
vent its  being  discoloured,  they  also  save  the  leaves  and  give  a  greater  yield 
of  hay  of  improved  feeding  value. . 

882  -  Cotton  Varieties  with  Long  Lint  in  the  United  States.  —  pryor,  w.  i,.,  hi  u.  s. 

Department  of  Agriculture,  Bulletin,  733,  8  pp.  Washington,  Sept.  6,  191 8. 

The  length  of  the  fibre  is  not  the  011I3'  factor  that  determines  the  price 
of  cotton,  but  given  that  the  strength  of  the  fibres  in  both  cases  is  equal, 
a  cotton  with  long  lint  is  preferred  to  one  with  short,  because  there  is 
less  waste  in  spinning  it,  and  the  fabric  produced  is  more  durable.  Varie- 
ties of  cotton  with  short  lint  are,  as  rule,  earlier  than  those  with  long, 
and  are  less  attacked  by  the.  boll-weevil  {Anlhonomtts  grandis),  but  of 
late  years,  long-staple  varieties  have  been  grown  in  the  United  States  which 
are  as  early  and  as  productive  as  those  yielding  short  lint. 

As  there  is  considerable  difference  between  the  North  American  and  the 
British  ideas  as  to  the  length  of  staple,  in  order  to  prevent  confusion  in 
stapling,  the  millimeter  standard  is  being  largely  adopted. 

The  States  of  the  Union  which  produce  the  greatest  amount  of  extra- 
staple  cotton  are,  in  decreasing  order  of  production  :  Mississipi,  Texas, 
Arkansas,  Oklahoma,  South  Carolina,  Louisiana. 

Sea  Island,  Egyptian  and  Durango  cottons  with  long  staple  are  also 
cultivated  in  some  parts  of  Georgia,  Florida,  South  Carolina,  Arizona  and 
California. 

883  -  Cotton  Production  in  the  State  of  Sao  Paulo  in  Brazil.— pestama,  p.r.,  in  i..<  i<i 

vista  coloniale,  Yeai  X,  No.  5,  pp.  101-102  Sao-Pauln,  May  31,  1919. 

The  cultivation  of  cotton  in  the  State  of  Sao-Paulo  dates  from  the  early 
days  of  colonisation  there.  In  1600  enough  cotton  was  grown  from  making 
tin.'  coarse  clothes  in  which  the  colonists  were  clad.  Its  cultivation  was 
fairly  important  after  the  American  war  of  secession  ;  between  1870  and 
1880  the  State  of  Sao-Paulo  exported  annually  7  to  8  thousand  tons  of 
ginned  cotton.  At  the  present  time  the  whole  crop  is  absorbed  by  the 
factories  of  tin-  Stale  which  are  always  crying  out  for  more. 

The  cotton  growing  /.one  of  Sao-Paulo  lies  along  the  Sorocabana  rail- 
way ;  here  are  the  tnosl  productive  districts  such  asTatuhy,  Porto  Felix, 
rtapetininga,  Tiete,  etc.  The  species  chiefly  cultivated  is  Gossypium  herba- 
ceum,  with  North  American  varieties.  The  cotton  produced  is  of  better 
quality  thai  thai  grown  in  [ndia,  bu1  not  so  good  as  that  grown  in  the  north 
of  Brazil.  The  staple  <<\'  this  cotton  is,  on  the  average,  28  mm.  long 
nun  .  0.018  to  mm.  0.019  in  diameter  and  has  a  breaking  strain  of  4  to  6gr. 

Sow  Lngs  are  made  al  t  be  commencement  of  the  rains  in  September  and 
October.    The  plants  require  6  tp  7  month  a  September  to  April  or 
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May)  to  mature  all  their  pods.  The  cotton  is  harvested  in  May  and  June  ; 
the  yield  is  from  1800  to  3000  kg.  unginned  cotton  per  ha.,  yielding  30  to 
36  %  of  cleaned  cotton  (an  average  of  600  to  1000  kg.  per  ha.) 

The  "  Coruquere  "  (Alabama  argillacco)  often  causes  much  damage 
by  eating  the  leaves  and  the  involucres  of  the  capsules. 

Occasionally  locusts  also  damage  the  plants. 

The  average  annual  production  of  unginned  cotton  during  the  7  years 
1899-1900  to  1905-1906  was  about  5000  tons  ;  it  was  6285,5  tons  in 
1913-1914;  8699  tons  in  1914-15  ;  16.326  t.  in  1915-16;  22.494  t.  in 
1916-17;  36  852  t.  in  1917-1918. 

The  yield  of  cotton  does  not  suffice  for  the  Sao-Paulo  factories  as  the 
following  figures,  for  ginned  cotton,  show  :  — ■ 


Year 

Production  in  the  State 
of  Sao-Paulo 

Imports  * 

Total 
consumption 

1912  ....(.'     . 

1914 

1915 

1917 

• 

6  598  401  kg. 
5  625  463 
II  945  240 

2  828475 

3  914  596 
7-346  857 

II   122  426 

7  644  550  kg. 
7  163  287 
6  620  814 
6388  127 
12732644 

10  601  113 

11  245  740     • 

14  242  951  kg. 
12  784750 
18566054 

9  216  602 
16  647  140 
17947970 
25  368  166 

*Prom  the  northern  States  of  Brazil  and,  to  a  smaller  extent,  fiom  the  United  States. 


The  amount  of  cotton  goods  manufactured  in  1917  was  160  200000  m. 

The  crop  for  1918-19  is  estimated  at  100  000  t.  of  unginned  cotton  in 
spite  of  damage  from  locusts,  which  have  appeared  in  several  districts,  and 
other  causes. 

884 -Cotton  in  Italian  Somaliland.  —  Brandalise  A,  in  Bollettino  di  Studi  ed  Informazioni 
del  R.  Giardino  Coloniale  di  Palermo,  Vol.  V,  Part  1-2,  pp.  66-75.  Palermo  1919. 

One  of  the  qualities  of  the  indigenous  cotton  plant  in  Italian  Soma- 
liland is  its  wonderful  resistance  to  drought ;  it  grows  in  fact  in  a  region  where 
the  maximum  rainfall  is  not  more  than  300  to  500  mm.  a  year. 

Cotton  can  be  grown  over  the  whole  coastal  zone  from  beyond  Aluha 
up  to  Giumbo,  a  length  of  2000  km.  by  a  width  of  20  km.  At  present 
this  zone  is  covered  by  a  thick  thorny  scrub  and  is  scarcely  used  except  for 
grazing :  a  few  fields  are  scattered  here  and  there.  The  cultivation  of  cot- 
ton must  have  been  fairly  extensive  formerly  but  has  decreased  owing  to 
competition  by  American  cotton  cloth. 

The  cultivation  of  cotton  can  be  associated  with  that  of  food  plants 
and  others.  It  comprises  the  following  operations  :  —  burning  the  thorny 
bush  and  felling  the  trees  ;  fencing  ;  sowing  at  the  beginning  of  the  rains 
(April),  8  to  10  seeds  in  a  hole,  fertilised  with  muddy  water  of  the  Uebi  ; 
thinning  out,  leaving  2  or  three  seedlings,  15  to  20  cm.  high,  in  each  hole. 
Picking  the  crop  and  ginning  are  done  by  hand. 

[S83-884] 


890  FIBRE   CROPS 


From  the  second  year  each  plant  gives  300  to  400  cotton  bolls 
(one  from  each  capsule)  or  may  even  give  up  to  800.  One  boll,  with 
seed,  weighs  on  the  average  at  least  2  gr.  The  author  found  them  weigh- 
ing 1.950  gr  to  2.960  gr.  averaging  2.536  gr.  There  may  be  as  many  as  10  000 
plants  per  ha. ;  even  if  there  are  only  7000  (owing  to  loss  by  parasites)  with 
150  bolls  per  plant,  the  yield  may  be  estimated  at  2  100  kg.  per  ha.  The 
cost  is  estimated  for  the  following  periods  per  ha. 

1st  year.  —  Clearing  and  fencing  40  rupees  ;  tilling  and  sowing  50 
rupees  ;  several  hoeings  100  rupees  ;  picking  20  rupees  ;  miscellaneous 
expenses  during  cultivation  40  rupees ;  total  250  rupees  per  ha.. 

Each  of  the  following  years  (from  the  2nd  to  the  $th) .  —  Fencing  10  rupees  ; 
weeding  100  rupees;  picking  40  rupees;  total  150  rupees  a  year:  600 
rupees  for  the  4  years  ;  total  for  the  5  year  period  850  rupees  per  ha. 

Assuming  a  crop  of  10  bolls  per  plant  in  the  1st  year  and  of  150  in 
each  of  the  others  a  weight  of  2  gr.  per  boll,  with  7000  plants  per  ha., 
there  would  be  a  yield  of  140  kg.  in  the  1st  year  and  a  yield  of  1200  kg.  in 
each  other  year,  or  for  the  5  year  period  8540  kg.,  which  at  25  rupees  per 
quintal  make  2135  rupees.  This  represents  a  gain  of  2135  —  850  =  1285 
rupees,  or  257  rupees  (431  fr.)per  hectare  and  per  annum.  In  this  calcula- 
tion the  estimate  of  the  receipts  is  a  safe  one  and  that  of  expenses  high.  For 
the  native,  who  does  the  work  himself  with  the  help  of  his  family,  the  profit 
is  much  greater,  and  would  be  so  for  an  European  who  planted  on  a  large 
scale,  making  use  of  by-products  and  raising  cattle. 

Pests  and  Diseases.  —  The  chief  is  a  species  of  rat,  Etherocephalus 
riippellii,  which  the  Somalis  call  "  Zabat  ounres  "  and  the  Swahilis  call 
"  durrne  ".  These  rats  devour  large  quantities  of  the  seed  at  the  time  of 
sowing ;  no  remedy  has  been  found,  and  it  is  not  much  use  keeping  watch. 
After  the  early  rains  numerous  caterpillars  and  winged  insects  come  out 
of  the  ground  and  eat  the  leaves  of  the  cotton  plants  as  well  as  those  of 
vegetables,  etc. ;  powdering  with  carbolised  extract  of  tobacco  (with 
which  the  author  experimented)  was  successful. 

Another  pest  of  the  cotton  plant  is  Dysdercus  scassellatii  (1).  The  cot- 
ton worm  is  also  very  common. 

After  7  years  residence  in  the  colony  the  author  observed  for  the  first 
time  the  "  cancro  del  colletto  ",  or  canker  of  the  crown  of  the  root  (Mocosmo- 
pora  vdsiiift'c/d),  which  he  thinks  was  introduced  in  the  Genale  plantation 
in  1917  with  plants  or  seed  then  imported.  At  the  beginning  of  1918  the 
disease-  had  spread  over  150  km.  and  had  reached  iialad. 

885  --  Cotton  in  China  and  Korea.  —  Bulletin  iconomique  it  I'Indochine,  Year XXII,  New  sc. 
n'.  -,  pp.  [05-106.  Hanoi-Haphong,  Jaa-Feb.,   1919. 

[.China.-  China  at  the  presenl  time  stands  third  among  cotton  pro- 
ducing countries,  the  United  States  and  the  Indian  Empire  ranking  higher. 

The  total  annual  production  is,  howvwr,  not  exactly  known,  as  the  greater 


(1)  Bee  R.  July  [91    ,  No  1  Ed.) 
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part  of  the  raw  material  is  manufactured  by  the  growers  ;  it  is  estimated  at 
2  ooo  ooo  bales  of  4  piculs  each  (1  fiicul  =  60.453  kg.) ,  or  about  483  600  tons. 
The  fibre  produced  is  of  a  coarse  kind  and  will  not  give  thread  finer  than  20 ; 
it  is  generally  used  locally.  About  70  %  of  the  export,  valued  in  1916  at 
17  000000  Haikwan  taels,  goes  to  Japan  (the  Haikwan  tael  =  1.114  Shang- 
hai taels ;  in  1 913  it  was  worth  on  an  average  3.81  fr).  It  would  doubtless 
be  possible  to  improve  the  quality  of  Chinese  cotton  by  more  scientific 
methods  of  cultivation  than  those  in  use  at  present,  which  consist  in  grow- 
ing the  plant  on  the  same  land  along  with  wheat  and  other  plants ;  but 
for  spinning  very  fine  thread  American  cotton  would  always  have  to  be 
imported.  In  191 1,  a  society  was  formed  against  fraud  by  limiting  the 
watering  of  the  cotton  with  the  object  of  increasing  the  weight;  members 
undertook  neither  to  export  nor  to  use  cotton  containing  more  than  15  % 
of  moisture. 

Experiments  for  improving  cotton  have  shown  that,  at  least  for  the 
Shanghai  district,  American  seed  is  not  suitable,  owing  to  excessive  humi- 
dity and  want  of  heat  which  prevents  the  plant  from  maturing  ;  Egyptian 
and  South  Sea  seed  were  even  less  successful. 

Experiment  has  shown  that  the  Chinese  sow  cotton  3  or  4  weeks  too 
late.  They  are  led  to  do  so  by  fear  of  injuring  the  wheat  with  which  the 
cotton  is  interplanted.  The  loss  in  yield,  if  only  cotton  is  grown,  is  too  great 
to  be  faced.  It  has  been  shown  that  by  sowing  only  sound  selected  seed  and 
hoeing,  which  at  present  is  never  done,  the  yield  rapidly  increases  threefold. 
In  the  province  of  Chansi,  which  produce  the  best  Chinese  cotton,  Ameri- 
can seed,  recently  introduced  by  missionaries,  is  used.  The  climate  of 
that  district  is  more  suitable  ;  but,  at  the  end  of  3  years,  the  cotton  became 
identical  with  that  grown  from  local  seed. 

The  Government  has  engaged  an  American  expert  to  study  the  ques- 
tion. He  is  of  opinion  that  the  reason  why  American  plants  have  failed  to 
mature  is  an  excess  of  humidity  and  the  manure  used  ;  the  Chinese  use  a 
manure  which  contains  too  much  nitrates  and  not  enough  phosphates  ; 
the  plant  grows  too  quickly  and  fails  to  mature  (these  remarks  have  re- 
ference specially  to  the  district  of  Pekin  and  the  North). 

Since  1895,  the  number  of  mills  has  rapidly  increased ;  there  are  at 
present  40  factories  with  1  266  848  spindles  and  6597  looms  :  6  British 
with  298076  spindles  and  2221  looms,  3  Japanese  with  211464  spindles 
and  876  looms.  The  remainder  are  Chinese.  The  largest  works  are  grouped 
round  Shanghai  and  are  prosperous.  A  serious  obstacle  to  the  develop- 
ment of  the  industry  is  found  in  the  customs  and  octroi  duties  which  are 
too  high  compared,  for  example,  with  Japanese  customs. 

II.  Korea.  —  The  position  of  cotton  cultivation  in  Korea  appears  to 
be  most  favourable.  The  area  at  present  under  cotton  is  about  99  000  ha. 
and  it  is  estimated  that  it  will  soon  be  doubled. 

The  3  cotton  companies  of  South  Korea,  province  of  South  Zeura,  are 
about   to   amalgamate. 

Experiments  in  west  Korea  have  resulted  in  a  cotton  with  long,  strong, 
smooth,  pure  white  fibre. 
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886 -Cotton  in  Queensland,  Australia.  —  Queensland  Agricultural  Journal,  Vol. XI, p.  58, 

Brisbane,  Feb.    191 9. 

Since  the  Department  of  Agriculture,  in  order  to  stimulate  the  produc- 
tion of  cotton  in  Queensland,  undertook  to  supply  seed  gratis  to  farmers, 
established  a  departmental  cotton  ginnery  in  Brisbane,  and  further 
encouraged  the  cultivation  of  cotton  in  other  ways,  a  number  of  small 
areas  were  planted  in  various  southern  districts.  In  1914,  9445  lb.  of  raw 
cotton  was  received  at  the  Departmental  Ginnery,  of  which  524  lb.  was 
sent  to  Panama;  the  balance,  8921  lb.,  yielded  2794  lb  of  lint  (ginned  cotton) 
which  was  sold  locally.  In  1915-16,  29230  lb.  of  raw  cotton  was  received, 
which  yielded  ioo-61b.  of  lint.  In  1916-17,  118229  1°-  OI  raw  cotton  was 
received,  which  yielded  37694  lb.  of  lint.  In  1917-18,  166  458  lb.  was  re- 
ceived, which  yielded  54280  lb.  of  lint. 

887-  Production  of  Gomuti  Palm  Fibre  in  the  Dutch  Indies.  —  Handelsberichicn,  Year  xu, 

No.  609,  pp.  458,  1  Table,  The  Hague,  November  14,  191 8. 

Gomuti  palm  fibre  is  obtained  by  stripping  of  the  fibrous  sheaths  of  the 
leaves  of  Arenga  saccharifera  L,abill.  The  natives  of  the  Dutch  Indies  use 
these  fibres  for  roofing  their  houses,  for  cordage  and  brushes,  and  call  them 
"  gemoetol  ".  In  Europe  there  is  now  a  demand  for  the  fibre  of  the  Go- 
muti palm  on  account  of  its  notable  resistance  to  water ;  however  the  break- 
ing strain  of  this  fibre  is  not  half  that  of  hemp,  nor  does  it  appear  to  be  uti- 
lisable  in  the  paper  industry.  From  tests  made  by  the  Government  of  the 
Dutch  Indies  it  appears  that  this  fibre  is  a  very  suitable  material  for  cover- 
ing submarine  telegraph  cables  owing  to  its  resistance  to  the  action  of  water  ; 
for  cordage  the  fibre  is.  too  coarse  and  too  wanting  in  elasticity  to  be  suc- 
cessfully used,  but  it  is  very  well  adapted  for  the  chief  use  made  of  it  by 
the  native,  that  is  to  say  for  making  brushes. 

The  Gomuti  palm  is  found  wild  in  the  whole  Malay  archipelago.  There 
is  no  difficulty  in  obtaining  large  quantities  of  the  fibre,  especially  as  the  na- 
tives also  cultivate  the  palm  in  plantations  for  palm  wine,  palm  sugar  and 
sago.  The  manufacture  of  the  fibre  for  export  is  very  simple  and  consists 
in  cleaning,  sorting  and  packing  ;  an  increasing  export  may  therefore  be 
predicted. 

From  1913  to  1916,  the  figures  for  the  export  of  Gomuti  palm  fibre  from 
Java  and  Madoerainkg.  lor  Holland  and  total  exports  respectively  were:  — 
I9I3:  39896  and  116100;  1914 :  49464  and  99834;  1915  :  12000  and  52017; 
1916:  54  ;59  and  84  ;i  j. 

The  exports,  which  in  Kji^and  mi  [  were  chiefly  to  the  United  Kingdom 
and  B<  Igium,  were  directed  to  Australia  owing  to  the  war. 

888  -  Various  Reports  on  the  Production  of  Fats  in  Different  Countries.  —  InsMut  Co- 
lont  lie,  Bullet  tfatiires  Grast  Pari      919. 

The  I'm  1  Bulletin  of  the  Fats  Section  of  the  [nstitut  Colonial  of  Mar- 
seilles contains  the  following  reports  : 

A.  Groundnut  and  <  >n.  Tai.m  in  West  Africa  (extract  from  a 
note  by  the  Governor  General,  ML.  Angoui^  ^nt,  on  the  production  of  oil 
seeds  and  vegetable  i.ii   ).     This  report  deals  with  — 
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(1)  Groundnuts.  -  -  Up  to  a  recent  date  this  crop  has  been  confined  to 
Senegal.  Haut  Senegal-Niger,  and  French  Guinea  have  hardly  commenc- 
ed to  export.  Comparing  the  figures  it  is  noticeable  that  the  quantity  of 
groundnuts  exported  fluctuates  considerably  from  year  to  year.  On  the 
whole  progress  is  slow.  Also,  it  has  been  noticed  that  the  quality  of  the  nut 
tended  to  decrease,  for  the  oil  content  diminished  little  by  little  and  conse- 
quently also  the  relative  value  of  the  nuts  in  European  markets  compared 
with  those  from  other  countries.  The  author  suggests  immediate  steps  to 
remedy  the  state  of  affairs  arising  from  this  crisis  of  quantity  and  quality. 

There  are  two  ways  of  increasing  production ;  an  increase  in  the  area 
under  groundnuts  and  an  increased  yield  (selection  and  improvement  of. 
cultural  methods) . 

The  author  discusses  these  subjects  at  length. 

(2)  Palm  oil  and  palm  kernels.  —  The  problem  of  increasing  the  contri- 
bution of  French  West  Africa  to  the  palm  oil  industry  is  more  complicated 
than  in  the  case  of  groundnuts,  for  before  the  war  foreign  buyers  (chiefly 
English  and  German)  bought  everything  ;  during  the  war  requisition  was 
possible,  but  the  problem  is  what  is  to  be  done  now  the  war  is  ended. 

This  is  the  problem  which, the  author  endeavours  to  solve  by  suggest- 
ing certain  measures. 

He  deals,  from  the  point  of  view  of  increasing  production,  successively 
with :  —  (a)  Palm  groves  and  natural  or  artificial  stands  (extension,  improve- 
ment ;  labour ;  study  of  varieties  of  palms  and  methods  of  cultivation ; 
diseases  ;  schools  and  professional  instruction). 

(b)  Mechanical  collection  of  the  fruit;  mechanical  extraction  of 
oil  and  crushing  of  the  husk  by  machinery  ;  routes  and  methods  of  transport. 

The  author  supplements  his  report  on  groundnuts  and  the  oil  palm 
with  the  following  sections. :  — ■ 

(3)  Castor  oil,  sesame  and  similar  products ;  (4)  Copra ;  (5)  Programme 
of  production,  Agricultural  Service,  Schools,  Institute  of  Bingerville(i). 

B.  —  Groundnuts  in  British  India.  —  (Extract  from  the  Report 
of  the  Agricultural  and  Trade  Conference,  Madras,  Dec,  1919). 

C.  — -  The  groundnut  in  Java  (from  an  article  published  by  M.  Wijs 
in  the  review  Oost  Indische  Cultuuren). 

In  the  Dutch  Indies  3  varieties  of  groundnut  are  chiefly   cultivated : 

(1)  The  old  Java  variety  with  2  or  3  seeds  (sometimes  4);  the  duration 
of  growth  is  from  6  to  7  months. 

(2)  Another  indigenous  variety  with  1  seed,  ripening  in  3  or  4  months, 
less  interesting  but  not  particular  as  to  soil  and  requiring  but  little  culti- 
vation ;  grows  even  in  compact  clay  soil. 

(3)  The  Holle  variety  generally  has  2  seeds,  sometimes  3,  rarely  4; 
duration  of  growth  3  months ;  easily  pulled  up. 

The  first  variety  is  the  most  productive  ;  the  third  is  to  be  recom- 
mended, especially  on  account  of  its  rapid  growth. 

Generally  the  groundnut    requires   much  water  and  heat,  especially 


(1)  See  R.  May  1919  No.  558  (Ed.). 
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iii  the  second  period  of  growth.  In  Java  they  form  part  of  a  three  year  rota- 
tion in  which  the  first  crop  is  rice  or,  preferably,  sugarcane.  For  some  years 
groundnuts  have  been  successfully  sown  twice  a  year  in  dry  ground  of 

little  value. 

In  Java  it  is  considered  that  groundnuts  require  good  soil  preparation  ; 
2  or  3  diggings  followed  by  harrowings,  proper  drainage  must  also  be 
provided. 

The  author  deals  successively  with  cultivation,  pests,  harvesting,  yield, 
price,  sale,  oil  content,  extraction  of  oil,  uses  and  commerce. 

D.  —  Fat  industry  in  Japan  (translation  of  a  report  by  M.  W.  J. 
DaviES,  British  Consul  in  Japan  published  in  The  Board  of  Trade  Journal, 
Dec.  26,  1917).  The  author  deals  successively  with :  general  remarks  on 
the  fat  industry  in  Japan;  state  of  factories,  methods  of  extracting  oils; 
linseed  oil,  soya  soil,  colza  oil,  cotton  seed  oil,  coconut  oil,  other  vegetable 
oils  ;  vegetable  wax ;  fish  oil ;  whale  oil ;  glycerin  from  fish  oil ;  tallows. 

F.  —  The  fat  industry  in  Russia  (extract  from  the  Bulletin  of  the 
Russian  Chamber  of  Commerce  in  Paris,  published  in  February,  1918)  (1). 

F.  —  The  olive  crop  in  Spain. 

G.  —  Palm  oil  and  palm  kernels  (information  regarding  the  yield 
in  British  West  Africa  and  Togoland). 

H.  —  The  coconut  palm  (export  of  products  of  the  coconut  palm 
of  Ceylon). 

I.  —  The  castor  oil  plant  in  the  United  States. 

889  -  Attempted  Improvement  of  an  Olive  Garden  in  the  Province  of  Lucca,  Italy.— 
ZANONl,  E.,  in  Giornale  di  Agricoltura,  Year  L VI,  No.  7,  PP-  205-207.  Fiacenza,  Jury,i<)i(). 

The  author  states  the  results  obtained  in  a  large  experimental  olive 
garden  (36  ha.)  of  Campo  Romano  (commune  of  Stiava,  province  of  Lucca), 
on  hilly  ground.  Up  to  1913  this  olive  garden  had  been  treated  in  the  tra- 
ditional Uigurian  and  Tuscan  manner,  that  is  to  say  it  was  manured,  but 
little  or  no  pruning  was  done.  Under  this  treatment,  and  badly  manu- 
red, the  trees  produced  a  good  crop  only  in  favourable  years. 

Prof.  BRACC1  (Director  of  the  Spoleto  experimental  oil  factory)  planned 
works  of  improvement  in  the  olive  plantation  of  Campo  Romano,  dividing 
them  into  two  groups  corresponding  to  two  periods  :  —  (1)  for  shaping 
the  trees  ;  (2)  for  establishing  the  reconstituted  cultivation. 

The  shaping  of  the  trees  was  effected  by  thinning  and  topping,  not 
at  an  equal  height  but  at  a  height  proportional  to  the  growth  of  each  tree 
The  tops  i>t  711110  olive  trees  yielded  wood  which  was  sold  for  150011  lire; 
consequently,  owing  to  the  present  high  price  of  fuel,  the  cost  of  the  work 
was  more  than  mel  by  the  sale  of  the  wood. 

The  work  of  consolidation  consisted  in:  Manuring,  the  first  year, 

with  phosphorus,  nitrogenous  and  pptassic  fertilisers,  at  a  short  distance 
round  the  loot  of  the  olive  tree-,  rather  alight  dressing  as  few  shoots  were 
produced  that  year  after  the  shaping  of  the  trees  ;  green  manuring  with 
beans  in  the  second  year  ;   1  lunging  in  the  third  year. 

(1)  See  X".  owl  hi  thi    Review.  (Jul.) 
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In  the  second  year  pruning  was  done  and  the  crown  brought  into 
proper  shape. 

The  thinning  diminished  the  damage  caused  by  pests  —  "  occhio  di 
pavone  "  (Cycloconium  oleaginum) ,  Phloeothrips  oleae,  olive  fly  [Dacus  oleae) 
—  and  made  it  easier  to  fight  them. 

The  utility  of  the  work  suggested  by  Prof.  Bracci  was  at  once  proved 
by  a  more  abundant  crop  of  fine  olives  compared  with  the  previous  crops 
from  this  olive  plantation  and  the  crops  in  neighbouring  olive  plantations. 

890  -  Possible  Development  of  the  Cultivation  of  the  Oil  Palm  in  the  Federated 
Malay  States  in  the  Peninsula  of  Malacca.  —  Eaton,  b.  j.  and  spring,  g.  g.,  in 

The   Agriciiltntal  Bulletin  of  the  Federated  Malay  States,  Vol.  VI,  No.  II,  pp.  493-512.. 
Kuala  Lumpur,  Sept-Oct.,  191 8. 

Owing  to  the  growing  interest  taken  in  the  African  oil  palm  (Elaeis 
guineensis)  the  Department  of  Agriculture,   Federated  Malay  States,  has 
received  many  enquiries  as  to  the  possibilities  of  growing  this  palm  on  a  com- 
mercial basis  in  that  country.     Many  capitalists  would  desire  to  establish 
plantations  in  the  territories  of  the  British  protectorate  in  the  peninsula  of 
Malacca,  and  the  chief  reason  for  their  hesitation  is  want  of  information 
about  the  oil  palm.   *The  obj  ect  of  the  present  article  is  to  supply  the  desired 
information  on  the  subject.     The  oil  palm  is  indigenous  in  .West  Africa, 
but  it  is  abundant  all  over  tropical  Africa  and  grows  luxuriantly  in  all 
tropical  countries.     It  is  found  as  an  ornamental  plant  throughout  the 
Malay  peninsula.     It  has  been  cultivated  in  the  Botanical  Garden  at  Singa- 
pore, and,  since  1895,  in  the  Garden  at  Kuala  Bumpur.     The  authors  were 
informed  that  it  has  been  planted  on  a  large  area  (3642  ha.)  in  Sumatra. 
There  is  every  reason  to  think  that  the  oil  palm  will  thrive  on  most  soils  in 
the  territory  of  Malacca  which  are  capable  of  holding  a  fair  amount  of  mois- 
ture, but  rich  moist  soils  would  probably  give  the  best  yield.     On  an  area 
of  some  acres,    near   the   buildings   of   the   Department   of  Agriculture, 
oil  palms  have  been  grown  on  poor  light  land  and  it  is  curious  to  see  how 
well  they  have  done.     It  is  probable  that  soils  suitable  for  coconut  palms 
would  generally  suit  Elaeis,  but  remarkably  fine  specimens  have  been  grown 
on  gently  undulating  ground  which  is  unquestionably  to  be  preferred  from 
an  economic  point  of  view.  It  is  known,  indeed,  that  the  expense  of  drain- 
age of  coconut  land  is  considerable,  while  gently  undulating  ground  costs 
little  or  nothing  to  drain,  and  given  equal  results  is  to  be  preferred. 

The  authors  give  all  necessary  instructions  to  planters  regarding  the 
preparation  of  nurseries  and  germination  of  seed,  final  planting,  cultivation 
and  care  of  the  oil  palm. 

vSeeds  of  3  varieties  were  received  from  the  Department  of  Agriculture, 
Nigeria  :  —  '■'  Microsperma  ",  thin  shelled  ;  "  oke  pankaro  ",  hard  shelled; 
and  "  king  of  the  fetish  "  ("  ope  ifa  of  Ibadau  ").  In  West  Africa  thin 
shelled  varieties  are  preferred  because  the  palm  nuts  are  generally  cracked 
by  hand.  It  is  desirable  not  only  to  obtain  varieties  with  thin-shelled  nuts 
which  are  easily  cracked  but  also  those  which  yield  plenty  of  fruit  and 
the  best  quality  of  oil . 

The  authors  deal  successively  with  the  cost  of  establishing  a  plantation 
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of  oil  palms  in  the  Federated  Malay  States  where  there  are  great  possibilities 
for  such  cultivation  ;  palm  oil  and  palm  kernel  oil  (analyses,  price,  trade, 
uses,  etc) ;  implements  and  macliinery. 

891  -  Note  on  Coconut  Cultivation  in  the  Province  of  Madras,  India.  —Mac  rae,  w., 

and  Anstead,  R.  D.,in  Year  Book  of  the  Madras  Agricultual  Department,  1 918,  pp.  121- 
131.  Madras,  191 8. 

Experiments  in  the  culture,  selection  and  manuring  of  coconut  palms 
carried  out  for  several  years  at  Alleppey  (province  of  Madras)  by  Mr.  G. 
G.  H.  DavEy.  Conditions  in  this  district  are  favourable  for  the  culti- 
vation of  coconut  palms  owing  to  heavy  and  well  distributed  rainfall,  to  the 
richness  of  the  soil  on  the  banks  of  back  waters,  consisting  of  thick  black 
mud,  which  is  brought  and  heaped  in  mounds  along  the  canals  and  on  the 
bunds  of  the  paddy  fields  on  which  the  coconut  palms  are  planted  ;  along 
the  sea  shore  the  soil  is  greyish  sand  which,  in  spite  of  its  barren  appear- 
ance, produces  healthy  groves.  In  a  plantation  purchased  by  M.  Davey  in 
1909,  the  134  palms  which  grew  there  yielded  3188  nuts  in  1910.  The  yield 
constantly  increased  under  the  experimental  treatment  in  which  noxious 
undergrowth  was  cut  out,  Bamber's  mixture  and  similar  applications  were 
applied  in  1914  and  1916  (in  1915  the  palms  were  only  manured  with  coco- 
nut cake)  ;  in  1914  the  number  of  palms  was  reduced  to  in  and  the  yield 
that  year  was  4763  nuts,  the  yield  in  1915  was  4675  nuts  and  in  1916  it 
was  7356  nuts. 

M.  Davey  made  interesting  experiments  on  4  acres  of  apparently  un- 
fertile land  which  he  bought  in  1906  for  the  moderate  sum  of  350  rupees, 
and  which  bore  49  coconut  palms.  Many  of  these  palms  had  never  borne 
fruit  and  their  stems  showed  clearly  the  bad  condition  the}'  were  in.  Mr.  Da- 
yi;y  first  exprimented  with  local  manures.  The  crops  were  as  follows:' — 
516  nuts  in  1907  ;  861  in  1908  ;  1598  in  1909  ;  1424  in  1910  ;  1845  in 
i<)ii.  Mr.  DAVEY  then  sent  a  sample  of  the  soil  to  Mr.  Kiu.way  BambER 
who  recommended  the  application  of  a  mixture  of  the  following  compo- 
sition:- groundnut  cake  150  lb.;  fish  manure  300  lb;  dried  blood  [00 
lb.;  superphosphate  100  11).;  bone  meal  100  lb.;  kainit  200  11>.  ;  sulphate 
of  potash  50  11).;  total  1000  lb.;  15  lb.  of  this  mixture  to  be  applied 
annually  to  each  palm. 

.Mr.  DAVEY  carefully  followed  this  advice;  only  the  mixture  had  to  be 
slightly  modified  as  some  ingredients  were  unobtainable.  The  crops  obtain- 
ed have  been  as  follows :  -  943  nuts  in  1912 ;  2083  in  1913;  22c)N  in  i<)i4; 
[6l  1    in    [915;    |Nm  in    [916.     The  palms  are  now  perfectly   healthy. 

11  may  be  noted  thai  the  crop  was  less  in  the  year  following  the  firsl 
application  of  the  mixture  and  increased  after.  This  scnns  usual  and 
agrees  with  observations  made  at  the  Porto  Rico  Agricultural  Experiment 
Station. 

Another  result  of  manuring  is  the  increased  copra  contents  of  the  nuts. 
Before  the  application  of  manure  the  number  of  mils  required  to  make  a 
candy  (1)  "i  copra  was  from  2300  to  2400,  whereas  now  [950  to  2050 
nuts  suffice. 


(i)  1  candy  ■     660  lb  «■  |  Ed  ) 
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The  yield  of  nuts  in  the  neighbourhood  of  Alleppey  appears  to  be  big, 
frequently  reaching  80  to  100  nuts  per  tree  where  fertilisers  are  used.  The 
authors  had  heard  of  a  plantation  18  miles  north  which  gave  extremely 
high  yields,  some  of  the  palms  giving  400  and  even  450  nuts  a  year.  This 
phenomenal  yield  is  worth  verification  and  investigation.  The  authors  do 
not  know  what  the  average  yield  on  the  west  coast  may  be  but  in  other  coun- 
tries it  only  reaches  60  to  80  nuts  yearly.  Thus,  in  their  book,  A  practical 
Guide  to  Coconut  Planting,  Mauro  and  Brown  say  "  from  large  well  cultured 
trees  in  full  bearing  all  over  the  Peninsula  (P.  M.  S)  we  consider  an  average 
of  sixty  nuts  a  tree  per  annum  the  actual  limit ;  nothing  approaching  this 
result,  however,  need  be  reckoned  on  without  high  cultivation  ". 

jfe.  It  is  a  common  mistake  to  overcrowd  the  palms ;  they  grow  better 
and  the  yield  per  tree  and  per  acre  is  greater  if  they  are  not  grown  too 
close  (1). 

At  Alleppey  frequent  application  of  lime  improves  the  growth  and  yield. 
Any  other  manure  is  scarcely  necessary  as  the  trees  are  grown  in  rich  black 
alluvial  soil  dredged  from  the  bottom  of  lakes  and  brought  a  considerable 
distance  at  large  expense.  It  is  usual,  however,  to  give  the  trees  a  few  bas- 
kets of  river  sand  every  second  year  ;  this  treatment  is  said  to  help  their 
growth.  Cultivation,  especially  in  circles  round  the  trees,  is  generally  prac- 
tised, but,  as  far  as  the  authors  could  judge,  the  use  of  green  manuring  was 
neglected.  It  might  be  difficult  to  cultivate  green  leguminous  crops  on 
sandy  soil,  but  it  ought  to  be  possible  to  do  so,  as  several  leguminous 
weeds  were  noticed  growing  spontaneously,  one  being  a  species  of  Aly si- 
carpus  or  a  plant  like  it.  Probably  Crotalaria  striata  or  Tephrosia  Candida 
could  be  established,  especially  where  manuring  is  done.  On  the  rich  back 
water  lands  this  kind  of  manuring  is  not  required,  for  there  is  usually  a 
heavy  crop  of  weeds  which  are  periodically  buried. 

Diseases  and  Pests.  — ■  In  this  district,  and  specially  near  the  town, 
the  coconut  palms  are  subject  to  many  diseases  and  properly  organised  re- 
medial measures  would  lead  to  appreciable  gain  for  the  cultivators.  The 
chief  diseases  are  :  ■ — • 

(1)  A  root  disease  which  produces  a  gradual  weakening  of  the  tree  in- 
dicated by  a  diminishing  yield  and  by  smaller  leaves  with  a  yellowish  sickly 
appearance,  and  finally  by  the  death  of  the  tree.  A  Merulius  was  found  at 
the  base  of  one  tree. 

(2)  A  leaf  disease  which  gives  the  leaves  a  very  characteristic  appear- 
ance ;  the  pinnae  of  the  leaf  are  destroyed  before  they  unfold  so  that  the 
expanded  leaf  has  a  rat-tailed  appearance  at  its  extremity. 

(3)  A  leaf  disease  caused  by  Pestalozzia  palmarum  which  produces  grey 
or  brown  decayed  spots  on  the  surface  of  the  leaf.  This  detracts  from  the 
value  of  the  leaves  as  they  are  useless  for  making  "  cadjans  ". 

Among  insect  pests  the  following  may  be  noted  :  —  Oryctes  rhinoceros, 
Rhynchophora  jerruginea  and  a  scale  insect  which  attacks  the  nuts  and 


(1)  With  reference  to  the  spacing  of  coconut  pnlms  in  plantations  see  R,  Febr.  1919, 
No.  cor,  pp.  180-181  (Ed.). 
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which  is  found  in  black  masses  on  the  outside  of  the  husk ;  this  scale  insect 
is  also  found  on  areca  nuts,  but  probably  it  does  little  harm. 

892  -  The  Coconut  Palm  in  the  Philippines  ;  Production.  —  Cookson,  w.  s.,  in  The  Agri- 
cultural Bulletin  oj  the  Federated  Malay  Slates,  Vol.  VI,  No.  n,  pp.  517-520,  Kuala 
Eumpur,  Sept-Oct.,  1918. 

The  total  number  of  coconut  palms  in  the  Philippines,  according  to 
the  census  of  1918,  is  about  31  000  000,  and  the  crop  for  the  fiscal  year 
1917-1918  was  about  892  000  000  nuts,  or  about  29  nuts  per  tree. 

The  annual  yield  per  tree  is  very  variable.  The  highest  yield  is  re- 
ported in  the  Zamboanga  district,  where  it  is  45  nuts  ;  at  Cebu-  it  is  22  ;  in 
5  other  districts  it  is  19  y2,  19,  13.9  and  8  nuts  respectively  ;  in  two  other 
districts  the  yield  is  only  6  nuts  per  tree. 

Most  of  the  planted  areas  are  in  laizon,  the  remainder  being  chiefly 
in  Mindanao,  Cebu  and  L,eyte.  The  oil  mills  are  all  at  Manila  except  one 
at  Cebu  and  one  recently  erected  at  San  Pablo.  These  mills  do  not  own 
plantations  but  buy  their  copra. 

In  1899,  the  Philippines  produced  14000  tons  of  copra  ;  in  1912  the 
production  was  169  000  tons.  Before  1912  no  oil  had  been  manufactured 
except  a  small  quantity  produced  by  primitive  methods.  About  50  000  000 
nuts  were  treated  in  1914  and  produced  4600  tons  of  oil,  of  which  1300 
tons  were  exported.  In  1912  and  1913,  modern  mills  were  erected  and  the 
production  of  coconut  oil  reached  16  000  tons  in  1916  and  49  800  tons  in  1917. 
In  1916,  72  000  tons  of  copra  were  exported.  Since  1917,  the  export 
is  indicated  by  value,  not  in  tons  ;  the  export  of  copra  was  valued  at 
$1388  418  in  the  fiscal  year  ending  in  June,  1917,  and  Si  905  44S  in  the  fiscal 
year  ending  in  June,  1918.  Previous  to  1915,  coconut  oil  was  produced  in 
very  few  factories  and  there  were  very  few  mills  with  modern  machinery. 
Now,  at  Manila  alone,  there  are  12  mills  and  the  machinery  is  modern  ;  the 
value  of  coconut  oil  exported  during  the  first  three  months  of  1918  was 
$1610000.  The  mills  are  making  large  profits  and  new  mills  are  being 
erected. 

The  export  of  copra  and  oil  is  chiefly  to  San  Francisco. 

893  -  The  Increase  in  Girth  of  Havea  Trees.  —  Keochknius,  P.  E.  (Mededeelingen  van 
net  Bes  >ekish  Proefstatioii,  Rubber  Serie  No.  5),  in  Archie/  voor  it  Rubbercultuur  in  Ned- 
erlandsch  Tndii,  Year  II,  No.  7,  pp.  407-432,  fig.  7.     Batavia,  1918. 

An  investigation  on  the  increase  in  girth  of  Hevea  trees.     The  parti- 
culars for  these  investigations  have  been  obtained  from  periodical  mcasur 
ing  of  the  girth  at  a  level  of  i  m.    or  3   ft.    above   the   ground   and    from 
p<  riodical  registration  of  the  rainfall.     After  studying  all  the  particulars  of 
the  investigations,    the   writer   has  come  to  the  following  conclusions: 

1.     The  growth  of  Hevea  during  the  whole  year  is  not  constantly 
the  sanu  . 

Each  year  Hevea  passes  through  a  period  of  absolute  standstill 
in  growth  and  this  period  may  last   fm   a  longer  or  shorter  time. 

Rainfall  lias  no  influence  ou  the  periodicity;  the  rainfall  during 
one  quarter  has  no  influence  on  the  growth  during  the  same  or  the  follow- 
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ing  quarter  ;  i.  e.  early  setting  in  of  drought  or  sudden  rainfall  do  not  in- 
terfere with  the  periodical  standstill  in  growth.  No  indications  are  to  be 
found  that  a  pronounced  East  monsoon  during  one  quarter  should  have 
an  unfavourable  influence  011  the  growth,  nor  that  a  more  regularly  dis- 
tributed rainfall  during  the  quarter  of  minimum  growth  (which  is  also  the 
East   monsoon)    should  have  a  favourable  effect  on  the  growth. 

4.  The  growth  depends  wholly  on  the  total  yearly  rainfall  :  too 
much  or  too  little  rainfall  can  have  un  unfavourable  influence  on  the 
growth. 

5.  Robusta  coffee  as  catch  crop  retards  the  growth  of  Hevea  ; 
the  influence  of  this  catch  crop,  however,  is  very  small  and  may  account 
for  the  fact  that  rubber  grows  quicker  in  West  than  in  East   Java. 

6.  On  good  soil  and  with  Robusta  interplanted  as  a  catch  crop 
an  increase  in  girth  of  8  cm.  per  year  may  be  expected  in  the  Besoeki 
district  at  an  altitude  of  1800  ft.,  which  means  a  rate  of  growth  at  which 
the  trees  become  tappable  after  5  years  (taking  a  girth  of  18  in.  3  ft.  above 
the  ground  as  basis).  At  an  altitude  of  2800  ft.  however  Hevea  is  only 
tappable  after  8  years. 

894  -  Notes  and  Experiments  on  the  Coagulation  of  Hevea  Latex.  —  Vbrnet,  g.,  in  An- 
nates du  Music  colonial  de  Marseille,  Year  XXVII,  3rd  Series,  Vol.  VII,  Part  I, 
PP-  137-167.  Paris-Marseilles,  191 9. 

The  author  (chemist  at  the  Pasteur  Institute  of  Nha-Trang)  has  divi- 
ded his  paper  into  3  parts  :  —  he  first  explains  critically  the  general  theory 
of  coagulation  ;  next  he  examines  how  coagulation  takes  place  by  drying 
centrifugalisation  ;  lastly,  he  investigates  spontaneous  coagulation,  review- 
ing some  of  the  processes  which  are  capable  of  controlling  it. 

The  author  formulates  the  following  conclusions  on  the  subject  of  na- 
tural coagulation  of  latex  which  are  interesting  practically  :  —  A  geod  na- 
tural coagulation  can  be  obtained : 

(1)  By  adding,  when  necessary,  sugar  to  the  extent  of  its  deficiency 
in  the  latex,  say  1  gm.  to  10  gm.  per  litre  on  an  average. 

(2)  By  causing  coagulation  to  take  place  without  contact  with  air, 
by  means  of  a  float  or  some  other  method. 

(3)  By  the  action  of  micro-organisms  at  a  temperature  between  300 
and  450  C,,  that  is  to  say,  by  first  heating  the  latex  with  the  help  of  a  regu- 
lator and  then  the  room  itself. 

(4)  If  that  does  not  act,  a  little  serum  from  the  previous  day's  coagu- 
lation should  be  added,  or  better  still  some  selected  ferment. 

(5)  It  is  to  be  noted  that,  even  when  diluted  with  several  times 
its  volume  of  water,  Hevea  latex  coagulated  competely  in  these  conditions ; 
it  is  well,  however,  in  that  case  to  increase  slightly  the  amount  of  sugar. 

Regarding  the  action  of  micro-organisms  011  the  coagulated  albumi- 
noids, the  isolations  made  by  Dr.  Denier  have  shown  that  12  species  diges- 
ted white  of  egg  and  11  liquefied  gelatin.  The  same  micro-organisms  can 
act  both  as  generators  of  coagulating  acids  and  as  transformers  of  colloids, 

The  author'  s  process  of  isolation  of  albuminoids  in  the  latex  are  too 
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recent  to  enable  him  as  yet  to  investigate  the  action  of  the  micro-organisms, 
on  their  chemical  composition. 

Elsewhere  Messrs  Grantham  and  Eaton  have  shown  that,  under  the 
influence  of  micro-organisms,  albuminoids  in  the  latex  are  transformed  into 
amino  acid  which  act  in  hastening  vulcanisation,  as  well  as  on  the  physi- 
cal characters  of  the  vulcanised  rubber. 

It  is,  therefore,  a  question  whether  by  a  more  perfect  method  of  coagu- 
lation  by  heat  than  that  which  the  author  made  use  of  and  by  subsequent 
addition  of  sterile  coagulum,  the  maximum  yield  and  a  better  quality 
of  rubber  could  be  obtained. 

For  coagulation,  the  method  which  has  given  the  best  yield  is  with 
latex,  made  very  slightly  acetic,  in  an  autoclave  at  I20°C. 

The  autoclave  by  itself  only  gives  good  results  if  the  latex  is  pure,  and 
whenever  the  latex  is  dilute,  as  often  happens  in  the  rainy  season,  the  re- 
sults are  bad.  However,  if  the  latex  is  made  very  slightly  acetic  it  coagu- 
lates marvellously  in  the  autoclave  even  when  diluted  with  several  times  its 
volume  of  water.  Once  a  perfectly  sterile  coagulum  is  obtained  it  will  be 
easy  to  use  it.  With  this  object,  the  microbes  which  are  found  locally  can 
be  isolated  and  studied,  or  others  can  be  procured  from  countries  where 
the  best  rubber  comes  from,  such  as  the  upper  Amazon  . 

Whatever  may  have  been  the  earlier  opinion  on  this  subject  it  is  now 
recognised  that  Brazil  rubber  is  by  no  means  sterile.  The  temperature  to 
which  the"  seringueros  "  submit  the  coalescent  latex  (then  slightly  acid) 
in  the  afternoon  is  in  fact  of  too  short  duration  and  is  not  sufficiently  high 
to  sterilise  it  in  such  a  highly  polluted  environment.  The  author  notes  the 
similarity  which  exists  in  these  methods  of  preparation  and  enquires  whether 
the  long-sought  secret  of  the  special  quality  of  Brazil  rubber  does  not  lie 
there.     He  hopes  that  experiments  will  soon  give  the  answer. 

895  -  Bacterial  Changes  in  Hevea  Latex.—  Stafford  Whitby,  g.,  m  The  Agricultural 

Bulletin  of  the  Federated  Malay  States,  Vol.  VI,  No.  11,  pp.  513-516.  Kuala  Eumpur, 
Sept- Oct.,  1 918. 

The  object  of  the  present  note. is  to  indicate  the  relation  existing 
between  spontaneous  changes  in  Hevea  latex  and  changes  due  to  bacteria. 

The  conclusions  reached  after  an  extensive  series  of  quantitative  re- 
searches  into  bacterial  metabolism  .made  by  A.  J.  Kendaix  and  his  colla- 
borators working  under  his  control  may  be  summed  up  as  follows  :  — 

The  fundamental  principle  of  bacterial  metabolism  is  contained  in 
the   following  law  Fermentation   takes  precedence  of  putrefaction. 

That  is  to  say,  bacteria  can  generally  use  either  carbohydrate  or  protein, 
and  act  upon  tlu-  former  in  preference  to  the  latter  when  both  are  present 
in  the  same  medium.  Bacteria  act  on  carbohydrate  by  fermentation  and 
on  nitrogenous  substance  by  putrefaction. 

When,  by  their  vegetative  activity,  bacteria  use  (for  fuel)  carbohydrate 
and  protein  present  in  the  medium  in  which  they  develop,  they  invariably 
choose  carbohydrate  in  preference  to  protein.  Proteolytic  activity, 
which  is  only  indicated  when  the  bacteria  use  protein,  produces  alkaline 
and  nitrogenous  substances.    ( In  the  contrary,  the  products  of  fermentation, 
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which  are  formed  when  bacteria  are  using  carbohydrates,  are  non-nitroge- 
nous and  acid  substances. 

The  investigations  of  Kendall  and  his  collaborators  were  made  on  a 
certain  number  of  groups  of  bacteria,  including  B.  coli,  the  protens  group 
(including  organisms  found  associated  with  putrefjdng  matter)  and  the 
group  Mucosus  capsulatus  (a  badly  defined  group  including  B.  lactis  aero- 
genes  and  B.  acidi  lactici).  The  organisms  were  grown  in  two  broths  one 
without  sugar  and  the  other  containing  i  %  of  dextrose  or  other  carbohy- 
drate. The  broth  was  in  flasks,  and  experimental  conditions  were  purposely 
very  favourable  to  putrefaction  ;  the  relatively  large  free  surface  in  contact 
with  the  air  assured  the  oxygen  necessaty  for  the  organisms  both  in  the 
sugared  and  sugar  free  media. 

The  experiment  showed  that  the  addition  of  sugar  to  the  latex,  prevent- 
ing putrefaction  (originally  observed  by  Eaton  and  Grantham)  (i)  and 
bringing  about  an  increase  in  the  degree  of  acidity  (shown  by  Gorter  and 
Swart),  appears  to  be  in  exact  accord  with  the  principles  established  by 
Kendall's  researches,  It  would  not  appear  necessary  to  assume,  as  Gorter 
and  Swart  and  Eaton  think,  that  the  addition  of  sugar  to  the  latex  pro- 
duces conditions  favourable  to  certain  kinds  of  bacteria  attacking  sugar 
and  forming  acid,  and  unfavourable  to  other  species  of  bacteria  causing 
putrefaction. 

The  change  in  the  character  of  the  food  supplied  suffices  to  explain 
that  putrefaction,  accompanied  by  alkalinity,  and  fermentation  are  caused 
by  the  same  species  of  bacteria  under  different  conditions.  It  seems  pro- 
bable that  independently  of  the  anti-coagulating  effect  attributed  to  the 
production  of  alkali  associated  with  the  latex,  the  causes  of  the  putrefac- 
tive activity  which  is  exhibited  in  the  latex  must  be  looked  for  elsewhere. 

It  seems  that  proteolytic  activity  in  the  latex  may  have  an  anti-coa- 
gulating  influence  greater  than  that  due  to  the  neutralisation  of  acid  by 
the  alkali  produced  b}'  the  latex  itself. 

896  -  Investigations  on  Sugar  Cane  in  Java.  —  kuyper,  j.,  — i.  Evaporation  curves  for 

3»2  kinds  of  sugar  cane  in  1916,  in  Archie)  voor  dc  Suikerindustrit  in  Nederlandsch- Indie, 
Year  XXV,  pp.  812-821.  Soerabaja,  191 7.  —  T I.  Experiments  with  the  object  of  demonstrat- 
ing that  the  process  of  assimilation  by  sugar  cane  depends  on  external  conditions.  Ibid., 
pp.  1 523-1 449,  2  fig. 

I.  ■ — ■  The  author  determines  the  degree  of  evaporation  at  different 
times  of  the  day  ;  he  takes  as  a  basis  the  results  obtained  for  dividing  the 
kinds  of  sugar  cane  into  3  groups. 

II.  —  The  author  determines  the  amount  of  assimilation  by  sugar 
cane  at  different  times  of  the  day  ;  to  do  this  he  makes  use  of  (1)  the  me- 
thod of  weighing  by  means  of  Ganong's  apparatus  ;  (2)  the  iodine  reaction 
(Sachs'  method). 

It  appears  from  these  experiments  that  the  cane  attains  its  maximum 
assimilation  during  the  morning  ;  in  natural  conditions  sunshine  hardly 
every  appears  to  be  a  minimum  factor.  To  investigate  the  influence  of 
light  part  of  the  plantation  was  shaded  by  a  roof. 


(1)  See  R.  April  1916,  No.  506  and  Sept.  1917,  No.  858  (Ed.). 
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897  -  Statistics  of  Production  of  Various  Kinds  of  Sugar  Cane  in  Java.— Van  harreveld 

I'ii  I.  Preliminary  remarks  on  the  statistics  of  production  classified  according  to  the  differ- 
ent kinds  of  cane,  in  Archief  voor  de  Suihcr Industrie  in  Nederlandsch-Indie,  Year  XXV, 
PP-  1 57.3-1 584. —  II.  Statistical  tables  of  the  distribution  and  production  of  various  kinds  of 
SUgai  cane  in  the  crop  of  1912.  Ibid   pp.  1589-1596,  2  fig.  Soerabaja,  1917. 

I.  —  The  author  discusses  the  general  statistical  methods  employed 
by  the  Java  sugar  industry.  He  deals  successively  with  the  following 
points  :  —  the  requisite  precision  which  the  figures  ought  to  have ;  value 
of  statistics  of  production  for  different  varietes  of  cane ;  importance,  to  the 
sugar  industry  of  the  cultivation  of  new  varietes  of  sugar  cane  at  experi- 
mentals  stations. 

II.  The  author  publishes  4  tables  ;  number  1  indicates  the  area 
planted  with  the  three  most  important  varietes  100  P.  J.  O,  247  B  and 
Black  Cheribon  in  different  plantations  ;  in  table  2  these  figures  are 
grouped  according  to  districts  ;  table  3  shows  the  production  of  each  va- 
riety in  different  plantations  ;  in  table  4  these  figures  are  brought  to- 
gether for  the  whole  of  Java. 

For  each  variety  the  production  is  grouped  according  to  the  variety 
which  furnished  the  cutting  from  which  the  canes  were  grown. 

898  -  Description  of  Sugar  Cane  Varieties   Cultivationed  in  Java.  —  jkswdbt,  jr. 

in  Arshicj  voor  de  Suikerindustrie  in  Nederlandsch-Indie,  3rd  article  in  year  XXIV, 
pp.  1321-1349  +  20  fig.,  4th  article  in  Year  XXV,  pp.  331-352  +  12  fig.,  5th  article 
in  Year  XXV,  pp.  913-946  4"  *5  fig-,  6th  article  in  Year  XXV,  p.  1369-1411  -f  20  fig., 
7th  article  in  Year  XXV,  pp.  1939-1994  +  19  fig,,  8th  article  in  Year  XXVI, 
pp.  383-4094-14  fig.  Soerabaja,  1916,  191 7  and  1918. 

The  author  describes  the  varieties  of  sugar  cane  grown  in  Java 
according  to  principles  previously  explained.  Each  article  is  illustrated 
by  plates  and  diagrams  which  help  identification. 

As  far  as  possible  the  origin  of  the  varieties  is  indicated.  The  author 
deals  successively  with  the  following  subjects:  — 

3rd  Article.  —  Several  kinds  whose  yield  is  small  are  often  mixed  with 
the  type  ioo  P.  O.  J.,  which  gives  excellent  results.  These  are  the 
varieties  L,oethers,  Fiji,  White  Manilla,  roo  Brun,  red  German  New-Gui- 
nea, and  Kassoer. 

4th  Article.  —  Among  some  plants  raised  from  seed  at  the  Sempalwadak 
plantation,  type  S.  W.  3  has  some  importance  for  cultivation  on  a  large 
scale. 

5th  Article.  Principal  kinds  of  type -E.  K.  A1  presenl  \\.  K.  28  gives 
the  highest  yield  of  all  the  varieties  grown  in  Java  ;  E.  K.  2  is  also  a 
very  good  variety. 

'.Hi  Article.  Borne  plants  raised  from  seed  belonging  to  the  progeny 
of  the  Chunnee  type  our  to  their  origin  their  immunity  from  "sereh  "; 
they  were  obtained  at  the  experimental  station  oi  Pasoeroean. 

7H1  Article.  Some  varieties  resulting  from  a  crossing  betwwen  hinds 
of  different  origin  are  often  cultivated  en  a  small  scale  in  plantations. 

Nth  Article.  Description  of  5  types  I).  I.,  anion-  which  D.  I.  52  is 
important  owing  to  it»  high  sugar  content  and  toifc  lesser  tendency  to 
lodging. 
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899  -  Specific  Gravity  of  Some  Kinds  of  Sugar  Cane  at  the  of  Condang  Lipoero 

Factory  in  1916.  —  Schmtjtzer,  J,  in  Archie/  voor  de  Suikerindustrie  in  Nederlandsch- 
Indie,  Year  XXVI,  pp.  545-647,  74  tab,  47  fig.  Soerabaja,  1918. 

The  author  has  investigated  to  what  extent  the  specific  gravity  can 
be  used  as  a  basis  for  fixing  the  best  time  for  harvesting  the  cane.  He 
commences  by  making  a  detailed  study  of  the  specific  gravity  of  cane,  which 
is  complex  :  it  is  made  up  of  the  specific  gravity  of  the  sap  and  that  of  the 
tissue.  The  specific  gravity  of  sugar  cane  increases  progressively  during 
the  period  of  ripening  and  this  increase  is  greater  than  that  of  the  specific 
gravity  of  the  sap  only  ;  it  follows  that  the  increase  is  caused  chiefly  by  the 
increase  in  the  specific  gravity  of  the  tissue.  The  latter  increases  owing  to 
continuous  contraction  of  the  culm  which  the  author  has  measured  exactly. 
A  close  relation  exists  between  the  contraction  and  the  absorption  of 
water  by  the  plant. 

The  author  arrives  at  the  conclusion  that  the  determination  of  the  spe- 
cific gravity  can  give  no  indication  of  the  time  of  perfect  maturity  but  that 
it  might  perhaps  help  in  estimating  the  weight  of  cane. 

900  -  Distribution  of  Soluble  Matter  in  the  Sap  in  Different  Parts  of  the  Culm  of 

Sugar  Cane.  —  Kuyper,  J.,  in  Arckief  voor  de  Suikerindustrie  in  Nederlundsch- Indie, 

Year  XXVI,  pp.  1665-1686.  Soerabaja,  1918. 

The  author  determines  the  concentration  of  sugar  in  the  sap  in  diffe- 
rent parts  of  the  culm  by  means  of  the  Zeiss  saccharo-refractometer.  The 
percentage  of  soluble  matter  diminishes  regularly  from  the  lower  to  the  up- 
per parts  of  the  same  culm  ;  up  to  the  10th  internode  from  the  top  the  dimi- 
nution is  insignificant ;  it  becomes  accentuated  below  that  internode.  How- 
ever, the  extreme  tip  contains  rather  more  concentrated  sap. 

Below  and  above  the  node  there  is  a  zone  of  1  to  2  cm.  where 
the  sap  'is  less  concentratedd  than  in  the  middle  part  of  the  internode. 
In  most  cases  the  sap  is  more  concentrated  in  the  outer  part  of  the  culm 
than  in  the  inner  part  ;  the  cortical  layer,  which  is  the  hardest  part, 
contains  the  most  concentrated  sap.    Numerous  figures  show  these  results. 

901  -  Coffee  Cultivation  in  Madagascar.—  Fauchere,  A.  in  Journal  d' Agriculture  tropicale, 
Year  XIX,  No.  159,  pp.  267-268.  Paris,  May  31,  1919. 

Coffee  cultivation  is  rapidly  extending  in  Madagascar  and  just  now  it 
is  favoured  by  the  Act  of  August  5,  191 3  which  completely  exempts  coffee 
grown  in  French  Colonies  from  customs  duty  in  France. 

In  recent  years  the  production,  which  was  200  tons,  was  almost 
confined  to  the  Mananjary  valley.  Now  the  coffee  plantations  have 
spread  generally  at  Vatomandry,  Tamatave,  Antalaha,  Nosy- Be,  etc. 

The  Mananjary  planters  grow  chiefly  Ljberian  coffee  (Coffea  liber ica) 
and  they  have  evolved  the  most  suitable  method  of  cultivation  for  it.  The 
investigations  now  bear  on  preparation.  Liberian  coffee  is,  indeed,  rather 
difficult  to  treat,  as  pulping  the  berries  is  a  very  delicate  operation.  Af- 
ter many  attempts  the  Java  planters  have  learnt  how  to  construct  machines 
which  pulp  the  Liberian  berries  perfectly  and  by  carefully  thought-out  me- 
thods of  preparation  they  place  on  the  market  a  coffee  which  is  valued  as 
highly  as  good  Arabian  coffee. 
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The  Madagascar  planters  have  already  introduced  the  machines  used 
in  Java  for  pulping  Liberian  coffee  and  they  are  investigating  methods  of 
preparation  which  will  enable  them  to  turn  out  coffee  similar  to  that  of  the 
Java  planters.  Trade  requires  Liberian  coffee  of  a  light  colour,  which  coffee 
merchants  call  "  canary  yellow  ",  and  this  is  the  colour  which  is  indispen- 
sable. The  "  moist  "  process  of  preparation  is  the  only  one  which  gives  this 
results  and  soon  the  Madagascar  planters,  many  of  whom  still  prepare  their 
coffee  by  the  "  dry  "  process,  will  use  the  pulping  machines. 

For  the  last  few  3^ears,  also,  C.  canephora  var.  koiiilonensis  and  C.  ro- 
busta  (1)  have  been  planted  on  a  small  scale  generally  in  the  colony.  These 
species  are  earlier  than  C.  liberica  and  their  berries  are  more  easily  prepared. 
Their  resistance  to  Hcmileia  vastatrix  is,  if  not  complete,  at  least  very  great, 
and  there  is  no  doubt  that  the  planting  of  these  coffees  in  Madagascar  will 
be  greatly  extended.  C.  congensis  var.  Chalui,  which  is  absolutely  resistant 
to  Hemileia,  unfortunately  produces  little  and  its  cultivation  is  being 
abandoned. 

Attempts  to  bring  the  extensive  marshes  on  the  east  coast  of  Madaga- 
scar under  cultivation  are  at  present  being  made  and,  according  to  the  au- 
thor's observations  near  Tamatave,  properly  drained  marshes  seem  to 
be  admirably  suited  to  the  cultivation  of  Siberian  coffee. 

It  may  be  expected  that  Madagascar  will  soon  export  1000  tons  of  cof- 
fee a  year  and  the  production  will  rapidly  increase. 

902  -  The  Coffee  Industry  in  Panama.  —Snyder,  a.  o.  in  Commerce  Reports,  No.  117, 
pp.  884-885.     Washington,  D.  C,  1919. 

Panama  presents  a  very  favorable  field  for  the  growing  of  coffee,  and 
there  is  quite  a  colony  situated  in  the  district  of  Boquete,  Frovince  of 
Chiriqui,  engaged  in  the  industry;  but  the  coffee  lands  of  Boquete  are  lim- 
ited and  nearly  all  the  good  land  is  occupied.  The  best  district  for  the 
raising  of  coffee  is  situated  in  the  uplands  of  the  district  of  Bugaba,  where 
vast  areas  of  the  very  best  lands  for  coffee-growing  exist  and  where  cli- 
matic and  other  conditions  are  most  favorable  to  its  growth.  Coffee 
from  this  section  is  classified  as  the  best  in  the  world's  market.  Grow  n 
at  an  elevation  of  from  2  000  to  5  000  ft.,  it  not  only  reaches  perfection, 
but  the  altitude  provides  a  healthy  cool,   salubrious  climate. 

Alter  selecting  a  suitable  piece  of  land,  the  timber  is  felled  and  gener- 
ally burned,  then  the  land  is  lined  off  and  the  young  coffee  trees  are  trans- 
planted from  a  nursery  which  has  been  previously  prepared,  or  with  trees 
brought  from  a  nursery.  To  prepare  a  nursery,  the  ground  is  properly 
cleared  and  the  coffee  berries  are  planted  about  6  inches  apart,  and  in  a 
IVw  weeks  they  begin  to  show  above  ground.  They  may  be  transplanted 
at  a  year  old,  but  generally  at  two  years,  after  which  they  require  two 
years  to  begin  bearing,  and  at  four  years  are  in  full  bearing,  averaging 
3  lb.  per  tree.  No  shade  is  required  and  the  only  cultivation  consists  in 
three  of  four  cleanings  a  yeartokeep  down  the  weeds,  as  no  ploughing,  etc. 


(1)  Por  C.  rohusta  and  it-  cultivation  in  Ceylon  see  R  .  March  1  .  ,.-_•.  [Ed.) 
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is  necessary.  Coffee  matures  from  October  to  January,  and  is  then  picked 
and  taken  to  the  factory,  where  it  is  fermented,  after  which  it  passes  to 
the  pulper  where  the  outside  hull  is  removed  ;  then  it  is  washed  and  dried, 
either  by  the  sun  or  in  patent  driers.  It  is  known  as  pergamino,  each  bean 
being  incased  in  a  thin  shell,  which  is  removed  by  a  sheller  ;  it  is  then  graded 
and  sacked,  ready  for  market.  Water  power  being  abundant,  this  is  used 
for  running  all  the  machinery,  which  is  simple  and  requires  no  expert 
to  operate  it. 

The  annual  output  of  the  Province  of  Chiriqui,  which  produces  the 
bulk  of  the  coffee,  is  approximately  4  000  sacks  of  100  lb.  each,  all  of 
which  is  produced  in  the  Boquete  at  present,  as  the  coffee  planted  in  the 
Bugaba  section  is  still  young  and  unproductive.  The  local  supply  does 
not  meet  the  domestic  demand,  and  instead  of  exporting,  a  great  deal  is 
imported  from  adjoining  countries,  although    there  is  a  protective   tariff. 

Coffee  at  present  brings  20  cents  per  lb.  without  sacks.  Ivabour  is 
plentiful  and  is  paid  at  the  rate  of  $1  per  day.  Most  of  the  work  is  done 
by  pie:e  or  contract.  The  cost  of  bringing  a  coffee  plantation  into  bearing 
is  about  70  cents  per  tree,  which  it  is  then  valued  at  $1.  This  cost  includes 
land,  cleaning,  felling  timber,  nursery,  transplanting,  and  care.  Most 
of  the  timber  may  be  used  for  lumber,  which  commands  a  good  piice,  as 
well  as  for  the  construction  of  all  buildings.  Catch  crops  may  be  planted 
between  the  trees  the  first  two  years.  The  climate  is  exceptionally  health- 
ful and  the  soil  will  grow  anything  planted,  products  of  the  temperate 
and  torrid  zones  thriving  side  by  side.  In  good  soil  400  trees  may  be 
1  planted  to  the  acre.  The  yearly  cost  of  maintenance  is  about  $10  per 
acre. 

903  -  Present  Condition  of  the  Cultivation  and  Production  of  Tobacco  in  Italy.  —  See 

No.  1000  of  this  Review. 

904 -Some  Medicinal  Plants  of  the  Philippine  Islands.  —  Guerrero, l.M.  (Proceedings 

of  the  Manila  Medical  Society),  in  The  Philippine  Journal  of  Science,  Vol.  XIII,  Sect.  B, 

No.  2,  pp.  123-124.  Manila,  March,  1918. 
The  flora  of  the  Philippines  is  is  rich  in  pharmaceutical  plants  which 
the  natives  use  largely  and  which  deserve  to  be  scientifically  studied  with  a 
view  to  their  possible  use  in  pharmacy.  Among  them  the  author  notes  : 
Alstonia  scholar  is  used  as  a  febrifuge  and  sometimes  as  a  cardiac  remedy  ; 
Limasia  amara,  employed  as  a  gastric  sedative  ;  the  seeds  of  Quisqualis 
indica  employed  as  a  vermifuge ;  Tylophora  brevips,  similar  to  Tylophora 
asthmatica  of  India  which  contains  an  alkaloid,  tylophorine,  and  which 
is  used  as  an  emetic,  antidysenteric  and  expectorant. ;  Tinospora  reticulata, 
used  against  malaria  and  which  probably  contains  berberine. 

905  -  Report  on  Work  Done  at  the  Java  Cinchona  Experimental  Station  in  1916- 

1917.  —  Mededeelin^en  van  het  Kina-Proej  station  N.  V.  Bandoeng  191 8. 
Investigations  are  described  regarding :  —  the  morphology  of  the  flo- 
wer and  fruit  of  cinchona ;  the  influence    of    moisture  and  air  on  the 
germination  of  cinchona  seed;    injury  to  cinchona  seed  freshly  sown  in 
nurseries  by  insect  attacks.  This  last  investigation   was   carried  out  by 
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Dr.  Bernard,  Director  of  the  Experimental  Station  for  tea.  He  noted 
that  various  species  of  mites  can  be  very  harmful,  a  fact  hitherto 
unknown.  Lastly,  the  commencement  of  an  investigation  regarding 
the  influence  of  the  drying  temperature  on  the  alkaloid  content  of  the 
bark  is  described. 

906  -  Experimental  Cultivation  of  Insecticidal  pyrethrum  {Pyrethrum  c/ne- 
rariae-folium)  (i),  at  the  "  Regio  Giardino  Coloniale"  Palermo.—  Borzi,  a.,  in 
Bolleltino  dt  Studi  cd  Injormazioni  del  R.  Giardino  coloniale.  di  Palermo,  Vol.  V,  Fasc.  1-2, 
PP-  45"50-  Palerm  1919. 

Although  the  cultivation  of  the  insecticidal  pyrethrum  had  pre- 
viously often  been  recommended  in  Italy,  it  is  only  in  the  last -few  years  that 
experimental  cultivation  of  any  importance  has  been  carried  out  on  the 
initiative  of  the  Palermo  colonial  garden.  These  experiments  have  been 
successful  and  have  chiefly  been  made  with  the  object  of  utilising  waste 
land  unsuited  for  ordinary  agriculture.  The  product  of  the  Palermo  colo- 
nial garden  crop,  in  the  form  of  powder  and  smoke  cones,  has  been  found 
to  be  very  good.  To  advertise  it,  it  has  been  largely  distributed  to 
farmers,  and  to  encourage  cultivation  considerable  quantities  of  seed  have 
been  given  to  those  who  asked  for  it. 

In  the  article  here  summarised,  the  author  draws  attention  to  the 
importance  of  the  plant  and  indicates  the  methods  of  cultivation  which 
the  experiments  at  the  Palermo  colonial  garden  lead  him  to  recommend. 

907-  Abnormal  Growth  of  the  Graft  compared  with  the  Stock  in  Certain  Cultivated 

Almond  Trees,  in    Italy.  —  Passerini,  N.,iu  Bollettino  dellaSocictd  botanica  italiana, 
No.  i,  pp.  6-7,  1  fig.  Florence,  Jan.  191 9. 

The  greater  development  of  the  graft  compared  with  the  stock  is  a 
fairly  common  fact,  but  seldom  is  the  difference  in  their  diameters  so  great 
as  that  observed  by  the  author  for  some  almonds  grafted  on  plum  stock  in 
the  orchard  of  the  Agricultural  Institute  of  Scandicci  (Florence).  For  exam- 
ple, the  girths  above  the  graft,  below  it,  and  at  the  base  of  the  stem  10  cm. 
above  the  ground,  for  5  trees  were  respectively,  in  cm.  —  (1)  108,  68,59; 
(-')  <s'».  53,  47  :  (3)  76.  49,  36 ;  (4)  65.  45,  37  ;  (5)  72,  50,  46. 

It  appears  that  the  greater  growth  of  the  graft  has  influenced  the  stock 
which  has  grown  in  the  shape  of  an  inverted,  truncated  cone.  The  trees, 
which  were  about  25  years  old,  in  spite  of  the  abno'rmal  develo  ment  of 
their  trunks  grew  and  fruited  normally  and  were  never  broken  by  wind. 
They  aged  prematuredly,  but  this  may  have  been  due  to  excess  of  lime 
in  the  soil. 

«jo8  -  The  Cultivation  of  Fruit  Trees  in  Indo  China.  —  I.  Chi  v  u  hoc,  An;.,  in  Bulletin 

a  ricole  dt  I'Institut  scientifique  de  SaigOn,  JTeai  1.  No.  1,  pp.  07-111.  Saigon,  April,  1019. 

11    Mn    '■  R",  Cultivation  oi   Euronean  fruit    trees   at    Caos  and  Tonkin,  Ibid, 

]>.     Ill     M      , 

i.  This  study  seeks  to  show  that  with  a  little  trouble  tndo-China 
might  be  enriched  with  a  number  of  useful  trees  which  are  still  Lacking  or 

(i)  See  fi.  April  1 91 3,  No    ,-  t;  A    Dec   1918,  No.  i36r.  {Ei.) 
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which  are  only  represented  by  rare  specimens  or  by  worthless  varieties 
only  fit  for  use  as  stock  for  grafting  or  for  experimental  crossing. 

By  introducing  fruit  trees,  which  is  more  or  less  difficult,  Cochinchina 
might  be  made  one  of  the  leading  countries  for  the  production  of  tropical 
fruit.  On  the  other  hand,  Tonkin  and  the  high  table-lands  of  Laos  and  An- 
nam  might  produce,  dried  for  export,  most  fruits  of  the  temperate  zone 
which  would  have  a  good  market  in  Europe. 

The  author  does  not  pretend  to  deal  in  his  note  with  all  the  plants  which 
are  capable  of  producing  table  fruit  in  Indo-China  :  he  refers  for  complete 
information  on  this  subject  to  a  recent  book  by  MM.  C.  CrEvost  and 
C.  LemariE  entitled  "  Catalogue  des  produits  de  I'lndochine,  I  (1915) 
pp.  191-285  (Fruit  trees).  His  aim  has  been  to  draw  attention  to  the  more 
important  kinds  and  to  note  the  varieties  to  be  introduced  or  spread  and 
how  to  multiply  them.  He  has  grouped  these  species  in  classes  according 
to  the  conditions  in  which  they  grow.  The  following  is  a  list  of  the  species 
which  he  studies  successively  one  by  one  :  — 

Kitchen-garden  plants.  ■ —  Melon  {Cucumis  Melo  L.)  "  Dua  tay  ' 
in  Annamite  ;    water-melon    (Cucumis   Citrullus   Schrad)  =  "  Dua   do  "  ; 
tomato  and  "  Pok-pok  ",  Winter  Cherry  or  alkekenqne  (Physalis  peruviana 
L,.)  ;   Strawberry  (Fragaria.  hybrids  of  various  species)  =  "  Phuc  bontu  "_ 
(according  to  L,oureiro)  =  Dau-tay  (Tonkin)  ;  plantains  and  pineapples. 

Tropical  fruit  trees.  ■ —  Citrus  fruits  ;  mangosteen  (Garcinia  Man- 
gostana).  ;  mango  (Mangifera  indica  L.)  of  which  the  best  varieties  are :  — 
"  Xoai  voi  "  (M .  indica  L,.  var.  Cambodiana  Pierre),  "  Koai  thanh  ca  " 
(M.  indica  L.  var.  Mekongensis  Pierre),  "  Xoai  com  ",  "  Xoai  mut  ",  "  Xoai 
tay  "  and  "  Xoai  gon  "  ;  alligator  pears  (Per sea  gratissima  I,.)  ;  sapota 
(Achras    Sapota   L.);    Lucuma    mammosa ;    ChrysophyUum ;    Bassia,   etc. 

Sub-tropical  fruit  trees.  —  l4chi  (Litchi  sinensis  Radk).  of  which 
the  best  Tonkin  varieties  are  :  —  "  Vai-coc  ",  "  Vai-tien  ",  Vai-chung  " 
and  a  new  variety  without  a  stone  ;  Japanese  Medlar  or  Loquat  (Eriobo- 
irya  japonica  Iyindl.)  ;  "  Thanh  mai  "  (Myrica  integrifolia  Rovb.) ;  Feijoa 
Sellowiaria. 

Fruit  trees  from  temperate  countries.  —  Apricots  ;  peaches 
(especially  var.  mammosa)  ;  plums ;  apples ;  pears  (Pyrus  sinensis)  ; 
cherries  ;   etc. 

Indo-China  might  take  a  leading  position  in  the  production  of  dried 
fruits  in  slices,  preserved  fruits  in  syrup,  jams  and' marmalades. 

A  fruit-preserving  industry  might  already«be  carried  on  in  Indo-China 
by  using  the  many  fruits  on  the  market,  at  any  rate  at  certain  seasons  of 
the  year,  and  by  sowing  or  planting  kinds  which  develop  rapidly.  Neverthe- 
less the  profits  of  such  industry  would  be  contingent  on  circumstances. 
For  the  future,  there  is  every  necessity  to  introduce  into  Indo-China  repre- 
sentatives of  the  finest  varieties  of  each  species  and  spread  them  every- 
where where  they  can  grow.  In  a  few  years  the  fruit  resources  of  the  coun- 
try could  be  considerably  increased  and  improved.  The  programme  to  be 
undertaken,  and  which  the  author  supports,  is  as  follows  :  — 

(1)  To  introduce  into  Indo-China  the  best  varieties  of  all  the  fruit 

j  1»08] 


90S  FRUIT    CROWING 


trees  which  can  grow  there ;  this  is  the  role  of  the  Scientific  Institute  of  Indo- 
China  which  owns  the  botanical  garden  at  Saigon. 

(2)  At  each  station,  to  create  extensive  nurseries  for  fruit  trees  of 
indigenous  kinds,  the  quality  of  which  is  often  inferior  but  which  would 
serve  as  stock  on  which  the  good  imported  varieties  could  be  grafted. 

(3)  To  train  native  grafters  and  gardeners  at  special  stations  of  the 
scientific  Institute. 

(4)  To  distribute  to  local  agricultural  services,  seed,  plants,  or  cuttings 
of  the  best  imported  varieties  so  as  to  spread  them. 

(5)  Tours  of  inspection  by  a  specialist  of  the  scientific  Institute. 
((>)  To  start  a  nursery  for  fruit  trees  and  a  small  orchard  in   con- 
nection with  each  village  school. 

(7)  To  distribute,  gratis,  to  the  school  children  of  each  school  the 
plants  raised  in  the  school  nurseries. 

(8)  To  organise  horticultural  shows,  with  prizes. 

(9)  To  advertise  in  France  preserved  and  dried  tropical  fruit  and 
facilitate  their  sale. 

This  is  a  long  programme.  The  main  thing  is  to  begin  to  carry 
it  out.  The  following  study  shows  that  this  task  has  already  been 
begun. 

II.  —  The  note  gives  very  interesting  information  regarding  the  first 
serious  attempts  to  acclimatise  European  fruit  trees  in  Indo-China.  The 
author,  in  T019,  made  a  preliminary  series  of  experiments  at  Cliapa  in  Up- 
per Tonkin  at  an  altitude  of  5000  ft.  Unfortunately  his  experiments  had  to 
be  interrupted  ;  but  many  of  the  trees  introduced  or  grafted  remained  alive 
and,  in  1918,  he  renewed  his  attempts  and  sent  grafts  to  Xieng-Khouang, 
to"Tranninh,  also  at  an  altitude  of  5000  ft.,  encouraged  by  M..  Raktiiki.kmy, 
Commissioner  of  the  French  Government  in  the  Province  of  Laos  where 
the  climate  is  somewhat  like  that  of  France  and  wheat,  hemp,  etc.,  are 
grown. 

009 -The  Cider  Apple  of  the  High  Plateaux  of  Indo-China  (Pyrus  Doumerf). 
—  Chevalier,  Aug.,  in  Bulletin  agricole  dt  !' lust/tut  scienlifique  de  Saigon,  Year  I, 
No.  5,  pp.  142-115.  Saigon,  Mny  1919. 

There  are  in  various  parts  of  Indo-China,  in  Cambodia,  in  Laos,  in  An- 
nam  and  in  Tonkin,  mountains  covering  Large  areas  and  tablelands  some  of 
which  are  extensive,  a1  an  altitude  of  from  800  to  2000  m.  with  a  temperate 
climate,  and  where  the  indigenous  flora  is  similar  in  some  respects  to  thai 
of  Europe  and  North  America,  with  forests  of  conifers,  oaks,  horse 
chestnuts, laurel,  magnolias  mixed  with  scattered  maples,  ash,  holly, 
woodbine,  rhododendron,  and  ]  s  resembling  pear  trees. 

On  certain  puis  of  these  mountains,  notably  in  Upper  Tonkin,  the 
natives,  generally  very  scattered,  al  cultivate   wheat,    buckwheat, 

Italian  millet,  hemp,  opium  popp3  and  a  great  many  European  fruit  trees. 
Although  the  greater  part  of  these  regions  is  difficult  of  access,  there  is  no 
doubl  that,  some  day,  roads  and  railways  will  penetrate  these  mountains 
and  the  cultivation  of  the  principal  European  plants  will  then  become  prao 
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ticable.  In  No.  4  of  the  Bulletin  a gricole  de  Vlnstitut  scientifique  de  Saigon  (i), 
the  author  has  already  drawn  attention  to'  the  cultivation  of  European 
fruit  trees  :  —  peach,  apricot,  -plum,  cherry,  fig,  walnut,  apple,  pear,  etc., 
as  having  a  great  future,  especi  ally  if  it  is  undertaken  with  a  view  to  the  manu- 
facture of  preserved  fruit,  jams  and  marmalades  and  for  the  preparation 
of  dried  fruits.  The  existence,  round  villages  and  pagodas  in  the  high 
country,  of  degenerate  varieties  growing  vigorously  and  sometimes,  in  the 
forest,  of  indigenous  species  closely  related  to  cultivated  kinds  and  which 
would  serve  either  as  stock  for  grafting  or  for  hybrids  which  have  not  yet 
been  tried,  gives  rise  to  the  hope  that  the  cultivation  of  European  fruit 
trees  may  be  developed  practically.  Some  of  the  indigenous  species  appear 
to  be  suitable  for  immediate  utilisation  in  the  production  of  wholesome 
beverages  if  a  little  trouble  is  taken  with  their  cultivation.  To  this  class 
belongs  the  apple,  which  is  the  subject  of  the  author's  article,  and 
whose  fruit  rots  unused  every  autumn  in  the  hill  forests  of  Indo-China. 

The  author  will  relate  in  his  next  article  the  attempts  which  have  been 
made  to  cultivate  the  vine  and  make  wine  in  Indo-china.  They  have  all 
failed.  During  the  recent  war,  when  owing  to  submarines  and  want  of 
shipping,  it  become  difficult  to  keep  Indo-China  supplied  with  French 
wines,  certain  merchants  imported  Californian  and  Australian  wines  into 
Indo-China,  which  were  sold  at  high  prices  and  generally  did  not  give  satis- 
faction. 

The  few  Europeans  resident  at  Tranninh  then  had  the  idea,  on  the  ad- 
vice of  M.  R.  Mi^vii^E,  of  making  cider  wdth  the  fruit  of  a  wild  apple  found 
there  in  fairly  large  quantities.  Every  one  who  drank  this  cider  found  it 
agreeable,  although  it  was  manufactured  in  a  primitive  manner.  It  could 
certainly  be  improved.  Consequently,  the  author  wishes  to  have  experi- 
mental plantations  of  this  apple  made  on  the  plateau  of  I,ang-Bian  this  year. 
At  Tranninh,  M.  R.  Mieviuee  has  already  made  an  orchard  where  he  propo- 
ses to  grow  100  000  apple  trees  commencing  from  this  year.  Consequently 
it  seemed  to  the  author  that  it  would  be  interesting  to  study,  as  completely 
as  possible,  the  apple  tree  in  question  and  its  fruit.  This  apple  has  been 
known  for  the  last  twenty  years  as  "  Dang-Bian  Apple"  (Jacqtjet)  and  about 
fifteen  years  ago  M.  DESIRE  Bois  described  it  under  the  name  Pirns  Domeri 
Bois. 

The  fruit  of  this  apple  tree  weighs  generally  from  50  to  75  gm.,  has  a 
diameter  of  5  to  6  cm.,  is  green  at  first  but  when  it  is  ripe  and  falls  to  the 
ground  it  is  light  yellow  spotted  with  red-brown  and  then  exhales  a  pleasant 
odour  resembling  that  of  quince  and  pippin ;  the  pulp  of  this  apple  is  firm, 
not  juicy,  has  a  rough  acid  taste  ;  when  freshly  cut  it  is  yellowish  white, 
turning  brown  afterwards ;  it  is  scarcely  edible. 

The  author  gives  the  results  of  analysis  of  the  L,ang-Bian  apple,  of 
the  fermentation  of  its  juice,  of  the  analysis  of  the  lees,  and  that  of  Tran- 
ninh cider.  Lastly,  he  gives  much  information  about  the  culture  and  selec- 
tion of  the  apple  and  about  the  manufacture  and  preservation  of  the  cider. 


(t)  See  No.  908  of  thi?.  Rcviac.  (Fd.) 
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910  -  "  Alexander  Lucas  "  a  Variety  of  Pear  Successfully  Introduced  into  Sweden.  — 
Lind,  ('».  in  Kungl.  Landtbruks-Akademiens  Handlingar  och  Tidskrift,  Yearl/Vin, No. 2, 

PP.   57-5x-  l.inkoping,   1919. 

In  1911,  a  plant  of  the  pear  "Alexander  Lucas",  grafted  on  quince,  was 
imported  from  Germany  into  Scania  (South  Sweden).  This  tree  gave,  in 
1915,  fruit  which  in  cold  storage  preserved  perfectly  its  bulk  and  flavour, 
which  is  not  the  case  for  other  varieties  in  that  country. 

This  variety,  therefore,  is  of  first-rate  importance,  for  a  pear  which 
would  keep  during  the  whole  winter  was  long  sought  for  in  Sweden  ;  now  the 
"  Alexander  Lucas  "  pears  kept  in  cold  storage  can  be  eaten  in  the  months 
of  January  and  February  of  the  following  year  ;  keeping  them  simply  in 
a  cellar  is  sufficient  to  preserve  them  in  good  condition  up  to  Christmas  of 
the  year  in  which  they  were  grown .  Nurseries  of  "Alexander  Lucas"  made 
in  Scania  are  developing  well. 

911  -  The  Almond  in  California.  —  Taylor,  R.  IT.,  in  University  of  California  Publications 
College  of  Agriculture,  Agricultural  Experiment  Station,  Berkeley,  California,  Bulletin  297, 
pp.  3-72,  28  tigs.,  Bibliography  of  13  publications.  Berkeley,  August,  1918. 

The  writer  deals  with  the  following  points  regarding  the  almond  tree : 
its  habits  (different  growth  periods,  cultivated  varieties,  pollenisation  etc.) ; 
its  requirements  with  regard  to  climate  and  soil ;  districts  suitable  for  al- 
mond-growing ;  selection  of  stocks  (where  the  most  desirable  conditions  of 
soil,  moisture  and  drainage  exist,  the  almond  does  best  on  its  own  root ; 
where  the  moisture  is  variable  the  peach  is  perhaps  the  most  satisfactory 
stock ;  within  the  last  few  years,  the  United  States  Department  of  Agricul- 
ture has  introduced  a  Chinese  peach,  Prunus  Davidiana  which  promises  to 
be  a  very  desirable  stock  on  alkaline  soils ;  the  Myrobalan  plum  and  the 
apricot  are  not  good  stocks  ;  as  a  rule  the  almond  is  not  grafted) ;  pruning  ; 
culture  and  the  effect  of  culture  upon  the  crop  ;  orchard  heating  for  frost 
prevention;  crop  handling;  marketing;  yields;  costs  of  production; 
diseases  and  enemies;  varieties;  methods  of  classification  of  almonds 
according  to  hardness  of  shell. 

California  produces  over  98  per  cent,  of  the  entire  American  almond 
crop,  but  the  supply  does  not  suffice  to  meet  the  demand,  and  many 
almonds  are  imported  from  Spain  and  Italy  (1). 

Experiments  made  byTuPTSin  the  University  Farm  orchard  at  Davis, 
California,  show  that  practically  all  varieties  of  almond  are  self-sterile  and 
thai  many  are  intersterile.  Non  pared  and  I.  X.  L.  are  intersterile,  though 
both  arc  interfertile  with  Ne  Plus  Ultra. 

The  Languedoc  and  Texas  varieties  are  intersterile  :  I.  X.  L.  and  Peer- 
less are  practically  intersterile.  The  California  variety  has  proved  the  best 
polleniser  thus  far  tested  for  varieties  blooming  near  it.  The  Drake  va- 
riety is  interfertile  with  Non  Pareil,  I.  X.  1...  Ne  PlusUltra,  Peerless  and  Jor- 

( i )  According  to  th<  n  o  al  o  a  u  published  in  \Jait  Monthly  Bulletin  of  the  State  Commission 
of  Hor tit  ulture,  Vol,  CHI,  NTo  i.  Sacramento, Cat.,  Vpril,  191 9,  California  possess  1  1  1  i ;  In  ( tares 
of  almond  trees  bearing  fruit  and  6465  hectare  -  ol  almond  trees  n.  >t  yet  in  bearing  ;  the  average 
annual  crop  is  \6  E  3  ,  tons  ( /  i ) 
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dan,  that  is  to  say,  with  all  the  varieties  which  have  been  tested.  T.  X.  L. 
is  interfertile  with  Drake,  Jordan,  California,  Danguedoc,  Ne  Plus  Ultra 
and  Texas.  Ne  Plus  Ultra  is  interfertile  with  California,  Drake,  I.  X.  L., 
L,anguedoc  and  Nonpareil. 

The  approximate  order  of  ripening  of  the  best  and  commonest  varie- 
ties is  :  —  1)  Nonpareil  ;  2)  I.  X.  L.,  Jordan  ;  3)  Ne  Plus  Ultra  ;  4)  Peerless, 
Princess,  California,  King,  Silver  ;  5)  Golden  State  ;  6)  Dewelling  ;  7)  Drake  ; 
8)  Iyanguedoc,  Texas. 

The  average  number  of  almonds  per  pound,  the  average  percentage 
of  kernels  to  whole  nuts  and  the  average  percentage  of  double  kernels 
(which  is  a  defect)  in  the  different  varieties  is  as  follows  :  — 


Varieties 


Average  number 

of 
almonds  per  lb. 


Average  percentage 

of  kernels 

to  whole  nuts 


Average  percentage 
of  double  kernels 


Nonpareil .  .    . 

I.  X.  I,.   .  . 
Ne  plus  ultra 
Drake.   ... 

I<anguedoc  .    , 

Texas     .   .  . 

Reams       .  . 

levelling  .  . 

Peerless     .  . 

Princess     .  . 
California 

King      .    .  . 

Harriott    .  . 

Jordan      .  . 


2  3r> 

152 

167 

145-5 
211 

173 
140.5 
150 
124 
238 
216 
24  1 
167 
74 


66.6    % 
52.28 

56.45 

44.48 

49.16 
43-89 
45-27 
49.96 

36.05 
70.6 

7°-43 

71.2 

53-68 

25.23 


3.05  % 
0.60 

7-37 

8-54 
0.97 

10.29 

9-5 1 
29.50 

6.62 

1.88 

0.032 

1. 14 

0.8S 
2.93 


Average  cost  of  production  of  all  bearing  orchards  in  California. 

Expenses. 

$  per  acre 

Pruning 3-°° 

Ploughing 2.75 

Harrowing -75 

Cultivation  and  grass  cutting 3-00 

Spraying 3-°° 

Irrigation 2.00 

Harvesting,  hulling,  et 20.00 

Warehousing  (including  bleaching)       i-75 

Miscellaneous  expenses  for  maintenance  and  handling  .  2.00 

Overhead  charges ' 38.00 

Total  cost  per  acre    .    .    .       $16.% 

Returns. 

Average  yield  per  acre  700  lb. 
Average  returns  per  acre  $9  7-  30. 
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Almonds  are  more  or  less  cultivated  throughout  California,  except  in 
districts  where  the  soil  is  alkaline  or  contains  hardpan,  or  where  the  water 
table  rises  in  summer. 

iooo  lbs  of  hulled  almonds  and  iooo  lbs.  of  unhulled  almonds  extract 
respectively  the  following  soil  ingredients :  potash  5.49,  9.95;  hme  1.72, 
1.04;  phosphoric  acid  4.33;  2.04;  ash  15.00;  17.29;  nitrogen  16.40; 
1 7.01.  The  average  production  of  almonds  in  California  is  between  700  and 
800  lbs.  per  acre,  if  care  is  exercised  in  choosing  the  location  of  the  orchard, 
and  with  propei*  management,  iooo  lbs.  can  be  expected.  The  possibilities 
are  shown  by  the  crop  on  the  University  Farm,  at  Davis  California  where 
one  acre  of  ten-year-old  trees  produced  nearly  2800  lbs.  in  1917. 

912  -  Banana    Growng  in    Colombia.   —  Bell,  P.  I,,   in    Commerce   Reports,  No.  71, 
pp.  1513-1514.  Washington,  D.  C,  March  26,  1919. 

The  banana  crop  is  the  most  important  in  the  Santa  Marta  district  of 
Colombia.  About  150  plants  are  set  out  to  each  hectare  (2.47  acres). 
Plants  mature  and  produce  in  from  six  to  eight  month's  time.  Each 
plant  bears  one  bunch  of  fruit  and  is  chopped  down,  the  new  cues  bearing 
in  rotation  and  making  a  continuous  crop.  The  average  production  is 
15  bunches  of  fruit  per  hectare  Weekly,  or  780  bunches  per  hectare  per  year 
At  a  minimum  price  of  from  25  to  45  cents  per  bunch,  the  annual  gross 
return  is  $  273  per  hectare.  From  this  gross  return  must  be  deducted 
the  cost  of  cutting,  carting  to  railroad  line,  and  the  price  of  the  raw  land 
in  the  banana  district,  i.  e.,  land  suitable  for  bananas,  subject  to  irrigation 
and  near  railroad.  The  value  of  this  land  is  from  %  25  to  %  50  per  hectare, 
and  all  the  good  land  available  in  the  district  is  now  taken  up  and  under 
cultivation,  with  the  exceptionof  some  holdings  of  the  United  Fruit  Co., 
used  for  cattle  land. 

The  cost  of  clearing  1  hectare  of  raw  banana  land  — virgin  forest  and  brush  —  is  appro \i 
mately  $20  per  hectare,  the  land  not  being  stumped,  but  simply  slashed  and  burned  off,  the 
large  trunks  and  stumps  rotting  away  in  from  four  to  five  years'  time.  To  this  must  be  added 
the  cost  of  diverting  the  water  from  one  of  the  streams  in  the  district  and  the  irrigation- 
ditch  system  of  the  land  itself,  which  necessitates  engineering  work.  Thus  the  total  cost  of 
1  hecctare  of  banana  land  in  production,  including  administration  and  upkeep  expense, 
transport  and  cartage  facilities,  and  interest  ou  the  investment,  is  calculated  in  the  Santa 
Marta  district  at  $  250  to  $300.  Producing  lands  have  been  sold  at  prices  ranging  from  $.'50 
to  $  too  per  hectare.  Banana  plantations  25  years  old  are  still  producing  as  well  as  ever,  with 
no  signs  of  depletion  of  the  soil. 

In  this  district  irrigation  is  necessary  on  account  of  the  insufficient  rainfall,  which  does  not 
exceed  18  inches  annually  and  is  subject  to  extreme  variation.  There  are  also  dry  years, 
When  there  is  practically  no  rain.  This  same  is  true  ot  the  entire  region  of  the  Goajira  Penin- 
sula and  the  nort  i  |  Colombia.  The  rlversoi  the  district  from  which  water  is  taken  for 
irrigation  of  banana  lands  are  the  Minzanarcs,  Iya  Gaira,  Torribio,  COrdoba,  Frio,  Orehueca, 
Sevilla,  Tururinca,  Aracataca,  Pundadon.  All  these  rivers  are  small  streams  coming  down 
from  the  Sierra  Nevada,  and  Judging  from  their  appearance  when  seen  after  a  protracted  dry 
season  following  a  year  of  little  or  no  rain,  they  carried  litle  more  water  than  needed  for  the 
banana  lands  now  under  cultivation.  The  soil  is  all  very  loose  and  soft,  and  the  work  of 
ditching  is  easy  and  h  Ive 
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The  business  would  seem  a  very  profitable  one,  judging  from  the  cost 
and  the  production  returns,  but  there  are  several  speculative  features  which 
are  :  The  perishable  quality  of  the  fruit  which  a  few  hours  of  sun  will  ruin 
for  export ;  dependence  on  shipping  facilities  ;  and  destruction  of  crops. 
While  no  disease  has  appeared  such  as  has  devastated  banama  plantations 
and  entire  districts  in  Central  America,  the  Santa  Marta  district  suffers 
frequently  from  high  winds  which  blow  down  entire  plantations  in  a  few 
hours.  When  this  happens  the  large  plants  have  to  be  cleared  away 
and  production  is  suspended  until  the  smaller  plants  begin  to  bear. 

There  are  some  300  private  planters  in  the  district  who  are  under  contract  with  the  United 
Fruit  Co.,  according  to  the  terms  of  which  the  company  is  obliged  to  take  their  fruit  first. 
On  account  of  the  scarcity  of  tonnage  during  the  war,  the  United  Fruit  Co.  has  been  taking 
contract  fruit  from  the  private  growers  and  allowing  is  own  plantations  for  lie  idle.  The 
16  000  acres  owned  and  operated  by  the  company  have  been  kept  up  during  the  war  but  the 
fruit  has  gone  to  waste. Private  growers  under  contract  with  the  United  Fruit  Co.'  admit 
that  they  are  receiving  a  handsome  return  for  their  investment,  even  under  war  conditions, 
and  it  was  said  that  a  profit  could  be  made  with  a  price  of  14  cents  per  bunch. 

There  is  sufficient  labour  in  the  district  for  all  the  plantations  now 
bearing,  including  those  of  the  United  Fruit  Co.  when  these  are  being- 
cut.  The  average  wage  per  day  for  banana  labourers  is  80  cents  ($  0.78 
U.  S.  currency),  and  the  work,  with  the  exception  of  ditching,  is  well 
adapted  to  the  native  liking  and  disposition.  The  United  Fruit  Co.  main- 
tains a  corps  of  engineers  who  lay  out  and  construct  the  ditch  systems  for 
the  company  and  also  for  the  private  growers. 

Oxen  are  used  in  preference  to  mules  for  draught  animals  in  the  banana 
plantations,  as  they  stand  the  heat  better  and  are  better  on  the  soft,  wet 
ground.  Two-wheeled  carts  carry  the  fruit  to  the  loading  sidings  on  the 
railroad.  "  Ceibu  "  bulls  are  imported  to  cross  with  the  native  strains 
the  result  being  a  breed  free  from  ticks  and  heavier  m  beef  than  the  native 
cattle,  although  the  size  is  not  much  increased. 

913  -  Action  of  Copper  on  the  Growth  of  the  Vine  and  on  its  Resistance  to  Drought.  —      vrNE  grov 

I.Cadoret,  A., in LeProgris  agricoleet  viticole,  Year XXXIX,  Vol.  LXVIII,  No.  4o.pp.  319- 
320.  Villefranche,  October  6,  1918.  —  II.  Castana,  S.  (Direttore  rlel  Consorzio  viticolo 
di  Ascoli  Satriano,  Foggia),  in  Giornale  vinicolo  italiano,  Year  XlyV,  No.  27,  pp.  236-237, 
Casale  Monferrato,  July  6,  191 9. 

I.  —  Blue  vines,  that  is  to  say  those  completely  covered  with  Bor- 
deaux mixture,  in  very  dry  years  such  as  1918,  resisted  perfectly  and  kept 
a  good  green  colour,  in  spite  of  bad  nutrition  owing  to  lack  of  moisture  in 
the  soil  and  subsoil. 

The  author  is  of  opinion  that  a  "  blue  "  vine,  which  has  been  covered 
5  or  6  times  with  a  good  thick  basic  mixture,  not  only  has  a  perfect  resist- 
ance to  mildew  but  also  to  drought.  This  would  be  explained  by  the  fact 
that  the  presence  of  the  mixture  on  the  leaves  reduces  their  transpiration 
to  a  minimum.  A  vine  fully  "  blue  "  from  the  June  1  to  the  July,  15 
or  later,  is  in  every  way  well  fitted  to  bring  its  grapes  to  maturity. 

M.  Rumm,  endeavouring  to  explain  why  vines  sprayed  with  sulphate 
of  copper  are  very  green,  says  that  "the  action  of  copper  causes  an  increase 
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in  the  thickness  of  the  parenchyma  and  in  the  activity  of  its  tissues.  The 
chlorophyll  corpuscles  in  the  leaves  so  treated  are  smaller,  more  numerous, 
less  separated  and,  however,  richer  in  chlorophyll ".  It  is,  perhaps,  not 
too  paradoxical  to  believe  that  the  leaf  feeds  better  when  it  transpires 
less.     This  is  a  hypothesis  which  needs  to  be  proved  by  further  research 

and  study. 

'II.  —  The  above  observations  of  M.  Cadoret  fully  confirm  the 
results  of  experiments  made  by  M.  CASTANA  in  1916  and  1917  and  pu- 
blished in  Propaganda  agricola,  Bari,  January  31,  and  November  30,  1917. 

In  his  comparative  experiment  in  fighting  mildew,  the  author  has  shown 
the  great  superiority  of  Bordeaux  mixture  over  Caffaro  paste  and  10  % 
cupric  powder,  and  he  emphasizes  the  fact  that  the  leaves  of  the  vines 
were,  during  the  whole  period  of  vegetation,  very  green  in  the  plot  treated 
with  Bordeaux  mixture,  not  so  green  in  the  plot  treated  with  Caffaro 
paste,  and  still  less  green  in  the  plot  treated  with  cuprix  powder.  Fur- 
ther, in  the  plot  treated  with  cupric  powder,  the  leaves  dropped  off  dur- 
ing the  first  10  days  of  November,  while  they  did  not  do  so  until  the  se- 
cond 10  days  in  the  plot  treated  with  Caffaro  paste,  and  not  until  the 

[inning  of  December  in  the  plot  treated  with  Bordeaux  mixture.  The 
author's  experiments  were  made  in  the  experimental  vinyard  attached 
to  the  nursery  for  American  vines  at  Ascoli  Satriano  (Foggia)  where  vine 
stock  of  the  Troia,  Montepulciano,  Malvasia,  and  Aglianico  varieties  are 
cultivated,  and  which  is  situated  on  hilly  ground  with  shallow,  dry,  un- 
fertile soil. 

Having  repeated  his  experiments  in  1918  with  the  three  fungicides 
the  author  was  able  to  note  that  Bordeaux  mixture  in  addition  to  its  very 
strong  fungicidal  action,  has  also  the  property  of  increasing  the  vigour 
of  the  vines  and,  an  important  matter  in  southern  vinyards,  of  making 
them  much  more  resistant  to  drought.  While,  owing  to  the  persistent 
drought  of  191 8,  in  the  plots  treated  with  Caffaro  paste  and  10  %  cupric 
powder,  the  4  above-mentioned  vine-stocks  have  leaves  of  a  glaucous  green 
colour,  pale,  slightly  shrivelled  and  rather  yellow  near  the  base  of  the  vines, 
in  the  plot  treated  with  Bordeaux  mixture,  on  the  contrary,  the  leaves 
were  larger,  perfectly  spread  and  of  a  fine  dark  green  colour. 

The  beneficial  action  on  the  growth  of  the  vines  is  due  to  the  copper 
hydrate  which  forms  when  the  solution  of  sulphate  of  copper  is  mixed 
with  1li.it  of  calcium  hydrate;  but  the  oxychloride  of  copper  contained 
in  Caffaro  paste  dues  not.  appear  to  have  any  physiological  action  on  the 
\  iii' 

914      Vines  yielding   Aromatic   Grapes  and   Liqueur   Wines   in  Apulia,  Italy.— 

1 M,    V.    (R.    Cantlna    Sperimentale    di    Barletta),    in    1m  Propaganda  A  > 

v.  ..1    >.  i,  Bari,  April    [b,  rgig. 

1.  periments  made  during  the  past  to  years  at  the  "  R.  Cantina  spe 
rimentale "  at   Barletta  show   that  aromatic  grapes  grown  in  Apulia  can 
make  very  line  liqueui   wines,  among  which   muscatel   ranks  fust;   for 
production     '  aleatico ",     '  zagar<  and    malvoisie    rank  next.     The 

localities  which  are  most  suitable  for  the  cultivation  of  aromatic  grapes 
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are  those  situated  along  the  coast  with  hard-pan  (1)  and  rich  in  lime 
where  the  Berlandieri  X  Ripara  420  A  and  34  E  (the  former  in  the  drier 
zones  and  the  second  in  the  moister  parts)  are  very  successful  as  stock  for 
grafting  on,  for  they  have  strong  affinity  for  muscatel  and  "  aleatico  " 
vines  and  give  quality  to  the  wine  produced. 

In  the  climate  of  Apulia,  muscatel  is  one  of  the  earliest  ripening  vines. 
Its  grapes  are  already  ripe  early  in  August,  but,  to  obtain  the  maximum 
concentration  of  sugar,  it  is  well  to  put  off  gathering  the  grapes  until  Sept- 
ember, when  the  grapes  contain  30  to  32  %  of  sugar  on  suitable  soil.  "Alea- 
tico "  and  malvoisie  ripen  a  little  later  and  have  a  sugar  content  of  28 
to  30  %. 

It  is  indispensable  to  employ  specialists  for  making  liqueur  wines; 
for  this  reason  the  author  recommends  cooperation  between  vine  growers 
for  the  manufacture  of  such, wines. 

915  -  The  Seedless  Raisin  Grapes  in  California.  —  bioletti,  p.  t.  in  University  of  Ca- 
lifornia Publications,  College  of  Agriculture  Agricultural  Experiment  Station,  Berkeley, 
California,  Bulletin  No.  298,  pp.  75-86  Berkeley,  September,  191 8. 

Information  respecting :  —  the  importance  of  the  raisin  and  seedless 
raisin  industry  in  California ;  varieties ;  origin ;  cultivation ;  soil  require- 
ments ;  cost  and  returns.  At  the  end  of  the  Bulletin,  there  is  a  table 
giving  the  yields  of  seedless  vines  in  the  experiment  vineyards  of  the 
University  of  California. 

The  raisins  of  the  world  are  of  4  main  types : —  1)  of  large  size  made 
principally  from  the  muscat  of  Alexandria  grape,  and  known  generally 
as  Muscat,  or  Malaga  raisin  ;  2)  of  medium  size,  light  coloured  and  seed- 
less, made  principally  from  the  Sultanina  grape  and  known  as  Sultana  rai- 
sins ;  3)  of  small  size,  dark  coloured  and  seedless  made  chiefly  from  the 
Black  Corinth  grape,  and  known  in  English  as  currants  ;  4)  of  various 
sizes,  colours,  and  seedless  made  from  almost  any  variety  of  grape,  and 
usually  known  as  dried  grapes.  The  writer  only  deals  with  the  second 
and  third  types. 

The  principal  raisin-producing  countries  of  the  world,  in  order  of  im- 
portance, are :  —  Greece,  California,  Turkey,  Spain  and  Australia ;  their 
production  in  short  tons  in  1913  and  their  percentage  of  the  world's  produc- 
tion is  as  follow :  Greece  (currants)  180  000  tons,  60  %  ;  California  (Mus- 
cats and  Sultanas)  65  000  tons,  22  %  ;  Turkey  (Sultanas)  23  000  tons,  8  % 
Spain  (Muscats)  20000  tons,  7%  ;  Australia  (Muscats  and  currants)  14000 
tons,  3  %.  In  1916,  California  produced  132  000  tons  of  raisins  (which 
shows  how  enormously  the  industry  has  increased  in  3  years),  of  these 
74.4  %  were  muscats  and  25.6  %  Sultanas. 

The  seedless  grapes  most  grown  in  California  are  : —  Sultanina  ;  Rose 
Sultanina  (Sultanina  Rosea  table  grape  imported  from  Italy)  ;  Giant 
Sultanina  (Curiosity  for  colleetions) ;  Sultana  (black  grape) ;  Black  Co- 
rinth ;  White  Corinth  (white  grape  making  excellent  currants,  but  not 
equal  to  the  black)  ;   Black  Monukka  (table  grape)  ;  Seedless  Muscat. 


(1)  See  R.,  May  1919,  No.  560  {Ed.). 
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In  1916,  73.2  %  of  the  seedless  raisin  grapes,  were  grown  in  Fresno 
County,  13.2  %  in  Sacramento  Valley  ;  10.8  %  in  Tulare  County  ;  10.5  % 
in  Sutter  County. 

On  rich  soil,  518  Sultana  vines,  444  Sultanina,  and  340  Corinth  are 
planted  per  acre  ;  on  poor  soil  605  vines  of  each  three  varieties  are 
planted  per  acre.  The  following  table  gives  the  estimated  cost  of  a  vine- 
yard on  good  land  (irrigation  not  included,  as  it  varies  too  widely), 
planted  with  resistant  trellis  vines. 

/  I,and $200.00 

rt  I  Bench  grafts  (500) 30.00 

>>  "  Preparation  of  land 15.00 

^  i  Planting 10.00 

"fc  f  Cultivating ' 5.00 

Tnterest  and  taxes 15.00 

Cost  the  first  year $275.00 

I  Priming 3.00 

g  i  Staking 10.00 

*  I  Replanting 5.00 

g  j  Cultivation 5.00 

a!  J  Handwork 10.00 

\  Interest  and  taxes 22.00 

Cost  of  second  year 55-oo 

1-  ;  Pruning 5.00 

£  \  Cultivation 5.00 

■o  <  Handwork 10.00 

3  I  Trellising 55.00 

H     Interest  and  taxes 25.00 

Gross  cost  third  year $100.00 

Crop,  one  ton  at  4  cents  net 80.00 

Net  cost  third  year 20.00 

Total  cost $350.00 

Estimated  Profit  of  Sultanina  Vineyard. 
(Valuation  of   §350  per  acre). 

Profit  per  acre  at  5  cents  per  pound. 

Annual  cost  of  maintenance :  — 

Pruning  and  tying    .   .    > ..5o 

Ploughing  and  cultivating 7.50 

"•""l  work ,,,,„, 

$30.00 
Vineyard  work :  — 

int.  re  t  and  ta  a     00 

1,1  I""  I  Ltion 


M $38. 


OO 


Total $68.00 

Harvesting)  drying  and  hauling  1  «r  ton 17,50 
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Profit  per  acre  at  5  cents  per  pound. 

Crop  Gross  Cost  Net 

,  returns „ returns 

P°unds  per  acre  per  acre  per  acre 

2000        $100.00  $85-50  $14.50 

3000       150.00  94.25  55-75 

4  000       200.00  103.00  97.00 

5000       250.00  1 1 1. 75  138.25 

6000       300.00  120.00  179.50 

916  -  The  Golden  Chasselas  Of  the  Garonne  basin.  — Viala,  in  Comptes  rendus  des  Seances 
de  I'Academie  d' Agriculture  de  France,  Vol.  V,  No.  24,  p.  667.     Paris,  July  2,  1919. 

M.  Viu.a  (Professor  at  the  Institut  National  Agronomique)  introduces 
to  the  Academy  a  work  by  M.  Charmeux  entitled  Le  Chasselas  dore  du 
basnn  de  la  Garonne.  For  the  last  ten  years  the  cultivation  of  the  golden 
Chasselas  has  spread  in  the  districts  of  Moissac,  Montauban  and  the  banks 
of  the  Garonne  ;  it  becomes  more  important  every  day.  These  Chasselas 
grapes  begin  to  compete  seriously  with  those  of  Thomery.  This  cultiva- 
tion has  so  much  increased  that  the  production  has  gone  from  5000-6000  tons 
ten  years  ago  up  to  14  000  tons  in  1913  ;  it  dropped  during  the  war,  but 
in  1918  it  rose  again  to  12  000  tons.  This  very  is  important  from  the 
point  of  view  of  establishing  a  new  crop  on  the  banks  of  the  Garonne. 

It  is  due  to  the  incentive  of  the  Orleans  Company  that  the  first  efforts 
were  made,  which  have  led  to  such  remarkable  results  ;  so  much  so  that 
the  golden  Chasselas  of  the  Garonne  is  not  only  eaten  in  France  but  there 
is  an  important  trade  in  it  with  various  European  countries  and  even  with 
the  United  States. 

LIVE    STOCK   AND   BREEDING 

917  -  Leucocyto-gregarines  and  their  Occurrence  in  South  Af rica.  —  porter,  Annie 

(South  African  Iustitute  for  Medical  Research),  in  The  South  African  Journal  of  Science, 
Vol.  XV,  No.  5,  pp.  335-336.     Cape  Town,  Jan.-Feb.,  1919. 

The  writer  has  suggested  the  name  of  leucocyto-gregarines  for  the 
group  of  parasitic  Protozoa  occurring  in  the  leucocytes  of  the  blood  of 
mammals.  He  mentions  the  leucocyto-gregarines  seen  by  him  since  his 
arrival  in  the  Transvaal  in  the  dog,  cat,  rat,  mouse,  hare,  rabbit  and  squir- 
rel. Several  specific  names  hawe  been  proposed  for  these  parasites  accord- 
ing to  the  genus  of  their  host,  namely  Leucocytogregarina  canis,  L. 
leporis,  L.  nigricollis,  L.  maris,  but  it  is  quite  likely  that  they  are  only 
varieties  of  the  first-named  species,  L.  canis.  The  parasites  are  at  first  small, 
vermicular  organisms  attaining  the  dimensions  of  from  8  \l.  to  12  \i  by 
4  [A  to  6  [x.  Multiplication  by  schizogony  was  observed  in.  some  cases 
by  the  writer,  but  no  definite  sexual  reproduction  seems  to  take  place  in 
the  blood  of  vertebrate  hosts. 

In  the  case  of  the  dog,  the  parasite  was  apparently  transmitted  by 
the  tick,  Rhipicephalns  sanguineus. 

The  pathogenecity  of  leucocyto-gregarines  varies.  In  the  dog  ob- 
served by  the  writer,  anaemia,  rise  of  temperature  and  some  diarrhoea 

'  [9I5-91T] 


Ql8 


HYGIENE 


were  remarked,  and  the  disease  ended  fatally,  as  is  often  the  case  when 
it  attacks  other  mammals. 

y is  -  The  Causes  of  Death  in  the  Case  of  Horses  Undergoing  Immunisation  Treat- 
ment with  Dead  Bacteria,  or  Extracts  of  Bacteria.—  debains,  e.  and  Nicolas, e., 
in  Comptes  roulus  de  VAcadcmie  des  Sciences,  Vol.  168,  No.  6,  pp.  324-327,  Paris,  February 
10,  1919. 

The  writers  have  immunised  a  large  number  of  horses  with  the  object 
of  obtaining  antimicrobic  serums,  or  serums  that  are  both  antimicrobic, 
and  antitoxic.  Several  methods  of  immunisation  have  been  employed, 
and  the  writers  found  in  the  course  of  the  process,  that  fatal  effects  resul- 
ted from  the  intra- venous  introduction  of  the  antigen.  Its  virulence 
cannot  be  the  cause  of  death,  as  the  writers  only  used  "dead  antigens  ". 

Death  supervened  after  some  minutes,  or  after  some  hours.  Death 
occurred  in  a  few  minutes,  in  the  case  of  horses  that  were  undergoing  im- 
munisation treatment,  and  the  attendant  symptoms  were  always  the 
same,  whatever  antigen  had  been  injected.  In  the  case  of  the  fresh  horses 
that  were  given  the  same  amount  of  antigen  and  succumbed,  death  did 
not  ensue  until  after  a  time  varying  from  some  hours  to  one  day,  or  even 
longer. 

This  almost  sudden  death  of  animals  during  the  course  of  immunisa- 
tion treatment  is  due  to  hypersensibility. 

It  is  necessary  to  ascertain  whether  we  arc  dealing  with  the  hypersen- 
sibility to  bacterial  proteins  (demonstrated  by  the  work  of  Nicou,E,  I,oi- 
SEAU,  and  FoRGEOT),  or  with  the  hypersensibility  to  bacterial  toxins 
(proved  by  the  experiments  of  Behring,  Martin,  Nicoixe  and  Po- 
ZERSKl). 

The  writers  are  of  opinion,  that  it  is  a  question   of  hvhers,  tnsjbility 

to  microbic  toxins,  and  give  the  following  reasons  in  support  of  their  view  :  — 

1)  Toxic  antigens  never  kill  new   individuals  in   a  few  minutes,  if 

they  are  injected  in  the  same  amounts  as  those  used  in  the  case  of  animals 

in  course  of  immunisation. 

1  feath  may  supervene  as  the  result  of  sub-cutaneous  injections  ; 
this  nevei   occurs  in  hypersensitive  subjects  when    atoxic  albumens  are 

employed. 

3)  The  specific  neutralisation  of  the  toxin  prevents  misadventure. 

9x9  -  Immunity  in  Epizootic  Lymphangitis.  —  boquet,  a.,  and  n£cre,  e.,  in  Comptes 

rcndits  tie  I' Academic  des  Sciences,  Vol.  168,  No.  8,  pp.   e.:  1-423.  Paris,  February  24,  1919. 

Experiments  on   epizootic  lymphangitis  have  shown    the    contrast 
between  the  extremely  contagious  nature  of  the  disease,  and  the  almost 
impossiblity  of  reproducing  it  artificially.     Most  of  the  writers  who  s1 
that  they  have  obtained  posith e  results  were  working  in  infected  surround- 
ings. 

The  writei  hav<  icceeded  on  several  ocasions  in  reproducing  epizoo- 
tic lymphangiti  in  the  horse  by  means  of  inoculation  with  cultures  of  cryp- 
tococci  (1)  and    the  total  results  obtained  show  that  re-inoculation  greatly 


•  (1)  S.  1 .  [Ed.) 

[917-919 


HYGIENE  919 

increases  the  effect  of  the  first    inoculation.     As  regards    the  immunity 
obtained,  the  writers  sum  up  their  conclusions  as  follows :  — 

1)  The  subcutaneous  inoculation  cf  a  culture  of  cryptococcus  gives 
rise  to  a  nodule  which  forms  an  abscess,  and  heals  without  spreading ;  the 
extension  and  generalisation  of  the  initial  lesion  are  produced  by  the 
re-inoculation  of  these  cocci. 

2)  In  the  case  of  an  organism  rendered  susceptible  by  a  first 
inoculation,  the  incubation  period  of  the  re-infection  nodule  is  shorter  than 
that  of  the  primitive  one. 

3)  Animals  suffering  from  natural,  or  artificially-produced,  lym- 
phangitis become  slowly  immune ;  total  immunity  is  not  obtained  until 
50  days  after  the  first  inoculation. 

920  -  Epizootic  Disease  due  to  a  New  Species  of  Trypanosome  attacking  Cattle  in 

French  Guiana.  —  I,eger,  M.,  and  Vienne,  M.  (Cayenne  Institute  of  Hygiene)  in  Bulletin 
de  la  Societe  de  Pathologie  Exolique,  Vol.  XII,  No.  5,  pp.  25S-266.  Paris,  May  14,  1919. 

Several  kinds  of  trypanosomiasis  have  been  reported  as  occurring  in 
South  America  in  the  form  of  more  or  less  deadly  stock  diseases  ;  some  of 
them  have  become  enzootic.  These  flagellate  epizootic  diseases  occur  na- 
turally only  among  Equidae.  However,  recently,  the  writers  have  observed 
an  epizootic  malady  caused  by  flagellates  which  had  attacked  180  head  of 
cattle  in  French  Guiana.  The  symptoms  of  the  disease  resembled  those  of 
progressive,  though  slowly  developing  anaemia,  but  the  result  was  almost 
always  fatal.  The  animals  slowly  lost  flesh  ;  then  there  appeared  a  special 
oedema  localised  in  the  dewlap  and  the  subglossial  region  ;  anaemia  shown 
by  the  bloodless  appearance  of  the  different  mucous  membranes ;  intermit- 
tent diarrhoea ;  and  then,  during  the  last  stage  of  the  disease,  loss  of  hair 
producing  bald  patches  on  the  surface  of  the  body  and  paresis  of  the  hind- 
legs.  In  the  case  of  cows,  the  usual  milk  supply  is  diminished  by  2/3  oir3/1.The 
number  of  deaths  is  52  %.  The  trypanosomes  are  found  in  the  peripheral 
blood  in  very  variable  numbers,  being  probably  transmitted  by  the 
innumerable  flies  {Tabanits  spp.)  that  torment  the  diseased  herds. 

The  trypanosome  measures  from  22  to  23^  in  length  (this  includes,  the 
free  flagellum  of  which  the  length  is  6\x)  by  from  1.50(0.  to  i-75[x  in  breadth. 
Guinea-pigs  and  dogs  inoculated  with  the  blood  of  infected  animals  have 
proved  immune.  The  writers  have  tried  to  ascertain  whether  this  trypano- 
some, which  attacks  cattle  in  French  Guiana,  can  be  identified  with  one 
of  the  flagellates  found  attacking  Equidae  under  natural  conditions  in  South 
America.lt  is  worthy  of  notice  that  during  the  prevalence  of  the  above-men- 
tioned epizootic  disease,  no  other  species  of  animal  was  infected,  and  espe- 
cially that  the  horse  and  donkey  enjoy  complete  immunity.  The  try- 
panosome in  question  is  entirelj'  different  from  the  Trypanosoma  equinitm  of 
Caderas,  and  the  T.  hippicum  of  the  mules  of  Ancon  ;  it  more  nearly  resem- 
bles T.  venezuelense,  the  agent  of  the  "  boba  "  disease  of  horses  in  Venezuela, 
and  T.  evansi,  the  cause  of  "  surra  "  (1).     It  should,  however,  be  remarked, 


(1)  See  R.  June  191 9,  No.  746.  (Ed.) 
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that  not  only  are  there  distinct  morphological  differences  between  the  patho- 
genic agents,  but  cattle  are  not  attacked  in  Venezuela,  and  further,  these 
animals  are  very  resistant  to  "  surra  ",  those  naturally  infected  in  India  re- 
covering as  a  rule.  In  Mauritius,  the  mortality  among  cattle  attacked  by 
"  surra  "  was  only  from  25  to  30  %t  whereas  100  %  of  the  infected  horses 
died. 

The  trypanosome  attacking  cattle  under  natural  conditions,  and  cat- 
tle only  in  French  Guiana,  thus  appears  to  be  a  new  species,  and  the  wri- 
ters propose  giving  it  the  name  of  Trypanosoma  guyanense. 

921  -  A  New  Nematode  causing  Parasitic  Gastritis  in  Calves.—  Sheather,  a.  i,.,  in 

i-cultural  Research   Institute,    Pusa,    Bulletin,    No.    86,  pp.    1-5  +  V    Plates,  Cal- 
cutta, 1 91 9. 

The  parasite  that  is  the  subject  of  this  note  was  found  in  immense 
numbers  in  the  fourth  stomach  of  several  calves  which  had  died,  show- 
ing all  the  symptoms  usually  associated  with  parasitic  gastritis,  and 
there  can  be  no  doubt  that  it  was  responsible  for  the  deaths. 

A  search  through  the  literature  has  failed  to  reveal  any  reference  to 
a  nematode  parasite  having  the  characters  of  that  described  in  this  note, 
the  distinguishing  features  of  the  worm  being  :  —  caudal  bursa :  trilobed 
with  posterior  lobe  symmetrically  placed  ;  spicules :  very  long  and  slender ; 
vulva:  close  to  the  posterior  end  of  the  body  (about  1/M).  'lne  worm 
does  not  fall  into  any  of  the  established  genera  of  the  sub-family  Tricho- 
strongylinae,  found  in  the  fourth  stomach  and  duodenum  of  ruminants. 

922  -  Cattle  Scab  Methods  of  Control  and  Eradication.  —  imes,  M.,  in  Farmers'  Bulle- 
tin 1017,  U.  S.  Department  of  Agriculture,  29  pp.,  15  figs.  Washington,  December,  191s- 

A  popular  account  of  scabies  in  cattle.  The  writer  dwells  upon  the 
following  points :  — the  nature  and  habits  of  the  mites  causing  this  disease  ; 
the  symptoms  produced  by  the  different  species:  (Psoroptes  communis 
bovis,  Sarcoptes  scabiei  bovis,  CJiorioptes  bovis  and  Demodex  foUiculorum 
bovis);  ways  of  distinguishing  the  various  types  of  cattle  scab;  con- 
trol of  thf  disease  by  dipping  and  spraying.  He  gives  a  series  of  very 
clear  figures  showing  how  a  dipping-vat  for  infected  cattle  may  be 
constructed.  The  dips  most  recommended  are  the  lime-sulphur  dips 
made  in  the  proportion  of  12  lb.  of  unslacked  limeand  24  lb.  flowers  of 
sulphur  per  too  gallons  of  water,  and  uicotin  dips  (using  at  least  0.05  % 
of  nicotin)  either  with  or  without  r .9  %  flowers  of  sulphur;  during 
dipping  the  temperature  should  be  maintained  at  from  950  F.  to  ioo0  F. 
(35-3°°  C.)  in  the  case  of  the  nicotin  dip. 

Crude  petroleum  dips  arc  an  effective  remedy  against  scab,  but  the 
oil   is  apt    to  injure  the  cattle. 

-Treatment  of  Epizootic  Aphthic  Fever  with  Oxygenated  Water  According  to 
Proi.  Nello  Mori's  Method.  —  Giornale  di  Uedicina  veterinaria,  Year  ^xvnr,  No.  27, 
pp.  420-422.    Turin,  July  1,1919. 

A  a  "  ;lt  of  his -experiments  carried  out  a1  the  Experiment  Station 
t"i   Inhct  in.    I),  i     ,     at    Portici,  Naples,  Prof.  Mori  has   devised 

a  treatment   of  epizootic  aphthic  fever  based  upon  the  use  of  officinal 
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oxygenated  water.  This  method  has  given  excellent  results,  not  only  at 
Portici,  but  also  when  practised  by  several  veterinary  surgeons. 

Officinal  oxygenated  water  should  contain  10  volumes  of  oxygen  and 
it  should  not  have  been  prepared  longer  than  two  months. 

In  the  case  of  cattle,  this  remedy  is  applied  both  locally,  and  in  the 
form  of  sub-cutaneous  injections.  For  the  latter,  which  generally  bring 
about  a  rapid  and  complete  cure,  the  oxygenated  water  is  used  in  the  pro- 
portion of  about  5  gm.  per  100  kg.  of  live  weight.  The  inoculations  are 
effected  every  24  hours,  and  as  a  rule  2  or  3  injections  are  sufficient  to  check 
the  disease  and  cure  the  animal,  even  should  the  case  be  a  serious  one.  In 
very  bad  cases  two  injections  of  the  above  strength  may  be  given  a  day, 
at  intervals  of  from  10  to  12  hours. 

The  immediate  effects  produced  are  :  some  dyspnoea,  acceleration  of 
the  pulse  and  fits  of  coughing.  After  the  first  injection,  an  improvement 
in  the  general  condition  is  observed.  A  little  emphysema  persists  around 
the  puncture ;  this  is  due  to  the  liberation  of  oxygen.  The  subsequent 
inoculations  must  not  be  made  at  the  same  spot. 

In  the  case  of  cattle,  the  secondary  treatment  consists  in  the  daily 
application  of  oxygenated  water  to  the  lesions. 

In  that  of  sheep,  goats,  and  swine,  in  which  animals  the  disease  is 
usually  localised  in  the  feet,  and  seldom  in  the  mouth,  local  treatment  ma}' 
suffice  to  effect  a  rapid  cure. 

Oxygenated  water  has  also  been  used  by  Prof.  Mori  in  the  treat- 
ment of  other  diseases. 

924  -  Experiments  on  the  Treatment  of  Rinderpest  with  Various  Drugs,  in  the 

Philippines.  —  Boynton,  W.  H.,  in  The  Philippine  Journal  of  Science,  Vol.  XIII, 

Section  B,  No.  2,  pp.  95-121.    Manila,  March,  1918. 

'Experiments  carried  out  for  6  y2  years  in  the  Veterinary  Division  of 
the  Philippine  Bureau  of  Agriculture.  The  drugs  used  were :  eosin, 
medicinal  methylene  blue  (Merck),  cacodylate  of  soda,  atoxyl,  quinine 
sulphate,  camphorated  oil,  creolin,  permanganate  of  potasb,  ergot,  iodine, 
potassium  iodide,  gentian  violet,  adrenalin  chloride,  nuclein,  formalin, 
chlorazene,  alcohol,  castor  oil,  extract  of  mix  vomica,  extract  of  gentian. 
The  remedies  were  administered  by  means  of  intravenous  injections,  and 
were  used  either  pure,  or  diluted  with  ox-blood  serum.  Of  the  50  animals 
experimented  upon,  only  2  recovered  from  the  disease,  which  is  positive 
proof  that  the  drugs  used  and  administered  as  they  were,  had  no  curative 
power  for  an  animal  suffering  from  rinderpest. 

925  -  Hemorrhagic   Septicemia.  —  Washburn,  II.  J.  in  U.  S.  Department  of  Agricul- 
ture, Farmers'  Bulletin  10 18,  8  pp.     Washington,  October,  191 8. 

A  bulletin  issued  for  the  sjiecial  purpose  of  teaching  how  this  disease 
can  be  recognised  and  prevented. 

Hemorrhagic  septicemia  is  a  contagious  disease  caused  by  Bacillus 
bipolaris  septtcus  ;  it  is  known  as  stockyard  fever,  when  it  attacks  cattle  ; 
swine  plague  (contagious  pneumonia),  and  is  not  easily  ditinguished  from 
hog  cholera  ;  fowl  cholera  when  it  attacks  fowls,  pigeons,  geese,  etc.     In 
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swine  and  sheep,  the  malady  often  assumes  an  acute  form  (pneumo-enteri- 
tis)  and  death  ensues  in  a  few  hours.  No  form  of  treatment  has  time  to 
become  effective.  The  injection  of  bacterins  (bacterial  vaccines)  has 
proved  useful  in  many  instances  in  preventing  the  spread  of  an  outbreak 
and  protecting  the  unaffected  portion  of  the  flock,  or  herd. 

926  -  The  Susceptibility  of  Camels  to  Symptomatic  Anthrax,  Hemorrhagic  Septi- 
cemia, and  Rinderpest :  Experiments  Carried  out  in  British  India.  —  Cross,  h.  e., 

in  Agricultural  Research  Institute  Pusa,  Bulletin,  No.  50,  17  pp.  -f- 1  fig.  +  16  diagr. 
Calcutta,  1919. 

Although,  from  time  to  time,  camels  are  said  to  have  died  of  symp- 
tomatic anthrax,  a  well  known  cattle  disease,  yet  there  were  no  details 
to  hand  showing  that  it  is  a  malady  to  which  camels  are  liable. 

In  order  to  decide  whether  the  malady  is  one  to  which  camels  are  sub- 
ject, the  writer  inoculated  3  of  these  animals  of  different  ages  with  the 
virus  of  symptomatic  anthrax,  a  buffalo  and  an  ox  being  used  as  controls. 
The  results  of  the  experiment  showed  that  camels  contract  the  disease 
as  readily  as  cattle. 

In  British  India,  hemorrhagic  septicemia  causes  great  losses  among 
the  cattle,  but  it  was  not  known  whether  the  disease  attacked  camels 
also.  The  writer  has  investigated  the  matter,  and  inoculated  2  camels 
with  septicemia,  using  as  controls,  2  calves  and  2  rabbits.  The  experi- 
ment proved  that  camels  are  not  very  susceptible  to  this  malady,  and  con- 
firmed the  results  previously  obtained  by  GAIGER. 

Rinderpest  epidemics  have  not  been  recorded  as  occurring  among  ca- 
mels, but  occasionally,  some  of  these  animals  are  said  to  have  died  of  the 
disease.  In  order  to  see  if  rinderpest  attacked  camels,  the  writer  inoculat- 
ed 3  camels  of  different  ages  with  the  virus,  using  2  calves  as  controls. 
This  experiment  showed  that  camels  can  suffer  from  severe  lesions  due 
to  rinderpest,  and  are  indeed  more  susceptible  to  the  disease  than  some 
cattle.  Thes<  conclusions  tally  with  what  Viedoenik<  >v  Petkowsky 
has  said  regarding  the  camels  of  the  steppes. 

927  -  Coccidiosis  of  the  Goat  in  Morocco.  —  Velu,  ir.in  Bulletin  de  la  SotiiU  dc  Patho- 
lo  ie  exotique,  Vol.  XII,  No.  6,  pp.  298-301.  Paris,  June,  n,  C919. 

Goal  coccidiosis,  was  reported  for  the  first  time  in   E905,  by  G.  M  \ 
kni'Ki, ;  little  lias,  however,  been  written  about    it,    and  its   pathogenetic 
role  has  no1  been  clearly  determined. 

The  writer  had  the  opportunity  of  studying  an  epizootic  outbreak 
oi  this  disease  among  a  herd  of  82  Spanish  goats  (which  had  been  imported 
to  Casablanca)  and  their  offspring,  and  he  reports  some  interesting  facts 
concerning  the  disease  of  which  the  parasitic  agent  is  the  microorganism 
described  by  Marotel  under  the  name  of  Eimeria  Arloingi. 

The  malady  is  exclusively  one  attacking  very  young  sucking  animals 
of  only  a  i<  \  weeks  old.     Fifteen  of  th<  of  the  whole   number)] 

died,  after  manifestin  mis  symptoms  of  illness,  while  1.5  others,  which 

al  0  uccumbed  to  the  malady,  showed  no  noticeable  signs  of  serious 
indi  po  i1  ion. 
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The  disease  develops  very  rapidly.  It  manifests  itself  by  progressive 
anaemia,  with  intestinal  troubles,  diarrhoea,  great  loss  of  flesh,  and  some- 
times attacks  of  convulsions  during  the  two  or  three  days  preceding  death, 
which  usually  supervenes  at  the  end  of  a  week. 

The  lesions  are  very  characteristic,  and  resemble  those  met  with 
in  intestinal  coccidiosis  in  lambs.  The  writer  never  saw  the  cutaneous 
lesions  described  by  Stevenson  and  Baefour. 

The  penetration  into  the  organism  of  the  parasite  producing  the  ma- 
lady is  not  necessarily  followed  by  intestinal  disturbances ;  the  infected 
animals  can  become  mere  disease-carriers. 

Further,  the  investigations  made  on  the  advice  of  M.  Monod,  the  chief 
veterinary  surgeon,  have  revealed  the  presence  of  Eimeria  Zurni,  and  the 
fact  of  its  latent  parasitism  among  the  cattle  of  Chaouia.  The  discovery 
of  the  latent  parasitism  of  coccidiosis  in  the  case  of  two  different  species 
of  animals  is  interesting,  as  showing  the  possible  part  played  by  cocci- 
diosis-carriers  in  spreading  the  disease.  In  the  herd  examined  by  the 
writer,  the  "  presumably  healthy  "  animals  were  disease-carriers  and  had 
infected  the  young  ones. 

He  tried  various  methods  of  treating  both  the  infcted  and  the  "  pre- 
sumably healthy  "  goats  (chlorohydrate  of  emetine,  and  thymol),  but 
without  the  least  success.  On  the  other  hand  the  removal  of  the  herd 
from  the  infected  farm  to  entirely  new  sandy  ground,  situated  near  the 
sea,  rapidly  checked  the  course  of  the  disease  and  enabled  the  adult  ani- 
mals to  regain  their  usual  health. 

928  -  Ana.pla.Stna  marginale.  —  Di  Domizio,  G.  (Eaboratorio  di  Patologia  generate 
*  della  R.  Universita  di  Pavia),  in  La  Clinica  veterinaria,  Nos.  7-9,  pp.  203-220,  237-251, 
292-311,  12  figures,  bibliography  of  57  publications.  Milan,  April -May,  1918. 

A  practical  examination  of  the  literature  dealing  with  the  subject, 
and  of  the  investigations  and  experiments  carried  out  in  Erythrea,  and  at 
the  Laboratory  of  General  Pathology  of  the  University  of  Pavia.  The 
writer  deduces  the  following  conclusions  :  — 

In  Erythrea,  the  goats  are  subject  to  the  attacks  of  an  endoglobular 
parasite  of  the  blood,  which  there  is  every  reason  to  suppose  belongs  to 
a  species  of  the  genus  Ana-plasma   {A.   ovis). 

The  experiments  and  investigations  that  have  been  regarded  by  se- 
veral writers  as  throwing  doubt  upon  the  parasitic  nature  of  Ana  plasma, 
which  in  their  opinion,  is  a  nuclear  residuum  (Joeey's  body),  as  well  as 
those  upon  which  they  have  based  their  belief  that  the  said  Anaplasma 
belongs  to  the  cycle  of  some  piroplasma,  have  hitherto  not  detracted  from 
the  value  of  the  experiments  of  ThEieER  and  IyiGNiERES,  These  have 
revealed  the  presence  of  the  parasite  to  which  TheieER  has  given  the  name 
of  Ana-plasma. 

From  the  morphological  point  of  view,  the  most  distinctive  characters 
of  Anaplasma  marginale  (and  of  the  central  variety)  as  well  as  those  of 
Ana-plasma  avgentinum,  as  described  by  TheiLER  and  IvigniERES,  differ 
mainly  from  the  Joeey's  bodies  found  in  the  blood  of  anaemic  subjects,  in 
the  much  large  percentage  of  haematids  with  marginal  points. 
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The  most  distinctive  characters  of  the  above-mentioned  forms  of  Ana- 
plasma  differ  also  from  those  of  anaplasmatic  forms  of  piroplasma,  in  the 
larger  percentage  of  haematids  with  marginal  points,  and  in  the  perfectly 
rounded  shape  and  distinct  outline  of  each  of  these  points. 

Although  the  marginal  points,  on  being  examined  one  by  one,  present 
irregular  and  indistinct  contours  (like  the  anaplasmatic  forms  of  piro- 
plasma) yet  certain  characters  described  by  some  writers  when  taken 
together  point  to  the  parasite  being  a  true  Anaplasma. 

Although  hitherto  Anaplasma  has  only  been  clearly  identified  on 
the  cattle  of  South  Africa  and  Argentina,  nevertheless  the  researches  and 
investigations  of  many  scientists  lead  us  to  believe  :  a)  that  it  also  exists 
elsewhere,  and  occurs  not  only  in  cattle,  but  also  in  other  animals  ;  b)  that 
very  probably  there  are  several  species,  or  varieties  of  Anaplasma,  which 
are  not  only  to  be  found  in  different  species  of  animals,  but  also  in  the 
same  species  ;  c)  that  there  are  some  species,  or  varieties,  which  while  they 
retain  the  morphological  type  of  Anaplasma,  yet  present  some  slight 
differences  of  shape. 

929  -The  Hog  Louse,  Haematopinus  su/s  (Lin.)  Leach.  —  watts,  h.  r.,  in  Agricul- 
tural Experiment  Station  of  the  University  of  Tennessee,  Bulletin  No.  120,  16  pp.,  7  figs. 
Knoxvillc,    Turn.,    Inly.    IQ18. 

This  bulletin  is  a  preliminary  report  and  a  popular  account  of  the 
results  of  the  investigations  on  the  life-history  and  habits  of  the  hog  louse 
carried  on  at  the  Experiment  Station  at  Knoxville. 

These  results  are  summarized  as  follows : — 

The  eggs,  or  "  nits  ",  of  the  hog  louse  are  glued  to  the  base  of  the  hairs, 
chiefly  on  the  lower  half  of  the  body.     The  eggs  are  laid  only  on  hogs. 

The  louse  becomes  full-grown  and  the  female  begins  laying  eggs  in 
from  11  to  13  days  after  hatching.  The  female  lays  from  3  to  4  eggs  a 
day.  Only  one  egg  is  laid  at  a  time.  The  eggs  hatch  in  from  13  to  20  days, 
the  majority  on  the  15th,  16th,  and  17th  days. 

The  louse  normally  lives  about  30  days,  but  many  lice  are  injured, 
killed,  and  lost  from  the  host  before  that  time.  A  few  have  been  found 
to  live  more  than  40  days,  but  this  is  exceptional. 

The  duration  of  the  life-cycle  is  normally  29  to  40  days,  but  varies 
from  24  to  63  days  and  the  number  of  generations  is  usually  from  9  to 
12  per  year,  but  varies  from  6  to   15. 

The  best  remedy  is  the  application  of  thin  oil.  Any  oil,  or  any  mix- 
ture containing  considerable  oil,   will  kill  both  lice  and   eggs. 

Thick,  heavy  greases  or  pasty  materials  should  not  be  used,  as  they 
do  nut  spread  over  the  skin  well  enough  to  be  very  effective,  and  are  not 
economical. 

Medicated  nils,  disinfectants,  and  various  proprietary  materials  are 
no  better  than  the  common  oils  for  killing  hoi;  lice,  but  may  be  just  as 
good  if  they  contain  considerable  oil  and  no  substances  that  are  injurious 
to  the  animals. 

1'"-  Mil)  tances  should  not  be  used,  as  they  might  poison  the 

animal 
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930  -  A  New  Strongylid  of  the  Domestic  Pig.  —  rahxet,  a.,  henry,  a.,  and  bauche, 

J.,  in  Bulletin  de  la  Societe  de  Pathologie  Exotique,  Vol.  XII,  No.  6,  pp.  324-332,  5  figs. 
Paris,  June,  1919. 
At  the  present  time,  3  species  of  strongylides  are  known  as  parasites 
ot  the  domestic  pig  : — 

1)  Characostomum  longemucronatum  (Mown,  1861)  or  Globocephalus 
longemucronatus  in  the  small  intestine. 

2)  Oesophagostomum  dentatum  (Rud.,  1803)  in  the  caecum,  colon, 
and  sometimes  the  small  intestine. 

3)  Stephanurus  dentatus  (Diesing,  1839)  in  the  kidneys,  liver,  and 
abdominal  cavity. 

The  writers  introduce  to  our  notice,  and  describe  under  the  name  of 
Bourgelatia  diducta,  a  new  form  living  in  the  intestine  of  swine  ;  it  is 
usually  found  in  the  large  intestine,  although  it  has  also  been  met  with  in 
the  small  intestine. 

This  parasite  was  first  found  in  Germany,  and  subsequently  in  Austria, 
Brazil,  France,  the  Antilles,  United  States  (2),  Italy  and   Indochina. 

It  is  whitish  in  colour,  and  often  sinuous,  from  20  to  24  times  longer 
than  broad,  and  attenuated  towards  the  extremities  ;  about  the  middle 
of  the  body,  there  are  transverse  striae  on  the  cuticle  which  are  situated 
from  5  to  7  [x  apart.  The  length  of  the  spicules  seems  to  be  very  variable 
(from  0.90)  mm.  to  1  mm.  or  even  1.2  mm.). 

According  to  BaieeET  the  eggs  hatch  out  in  water  in  3  or  4  days,  lar- 
vae at  different  stages  have  been  found  by  Oet,  LiEBE  and  other  writers,  in 
nodules  of  the  large  intestine  which  were  situated  on  solitary  folli- 
cles, and  showed  signs  of  incipient  ulceration.  ' 

931  -  Observations  and  Experiments  on  Intestinal  Trichinae  (1).  —  Schwartz,  b. 

(Zoological  Division,  Bureau  of  Animal  Industry,  U.  S.  Dept.  Agr.),in  Journal  oj  Agri- 
cultural Research,  Vol.  XV,  No.  8,  pp.  467-482,  3  figs.  Washington,  November  25, 
1918. 

Although  Trichinella  spiralis  has  been  studied  by  many  investigators, 
the  literature  on  the  subject  is  almost  exclusively  devoted  to  the  morpho- 
logy and  life  history  of  the  parasites  and  their  relation  to  the  disease  which 
they  produce  in  man  and  in  other  mammals.  Several  investigators  have 
recorded  some  casual  observations  on  the  physiology  of  these  parasites, 
particularly  with  reference  to  the  resistance  of  the  encysted  larvae  to  un- 
favorable conditions.  No  attempt  has  heretofore  been  made,  however, 
to  present  a  systematic  account  of  the  behaviour  of  these  organisms  under 
the  influence  of  various  physical  and  chemical  stimuli  at  different  stages 
of  their  life  history.  Recently,  Ransom,  in  the  course  of  a  report  of  an  in- 
vestigation on  the  effects  of  refrigeration  on  the  encysted  larvae  of  T.  spi- 
ralis has  presented  some  interesting  data  relative  to  their  behaviour  when 


(1)  See  also  R.,  Nov.   1918,  No.   1258.  {Ed.) 
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freed  from  their  cysts  by  artificial  digestion.  Ransom  and  the  author 
have  continued  these  investigations  and  have  obtained  a  considerable 
amount  of  data  on  the  resistance  of  the  larvae  to  high  temperatures  and  to 
various  physical  and  chemical  agents. 

Inasmuch  as  little  has  been  known  heretofore  concerning  the  physio- 
logical processes  of  the  parasites  concomitant  with  their  growth  in  the 
small  intestine,  it  appeared  to  the  writer  that  observations  and  experi- 
ments on  the  intestinal  forms,  with  special  reference  to  their  behaviour 
under  various  conditions,  might  yield  some  useful  information.  The 
present  paper  embodies  the  results  of  tins  work  and  also  includes  observa- 
tions on  the  moulting  of  the  larvae  in  vitro,  a  phenomenon  which'  so  far  as 
the  writer  is  aware,  has  not  been  hitherto  recorded. 

The  larvae  of  T.  spiralis  do  not  linger  in  the  stomach  of  the  host 
after  are  they  freed  from  their  capsules,  but  pass  into  the  small  intestine. 

The  passage  of  the  larvae  through  the  stomach  does  not  stimulate 
them  to  further  growth  and  development,  and  a  brief  sojourn  in  the  in- 
testine is  insufficient  to  initiate  those  processes  which  lead  to  sexual  ma- 
turity. 

Larvae  which  have  been  stimulated  to  further  development  in  the  in- 
testine will  moult  even  after  being  removed  from  that  organ.  The  moulting 
process  may  be  hastened  by  high  temperature  and  suppressed  by  low 
temperatures. 

Larvae  which  have  not  yet  been  stimulated  to  further  development 
in  the  small  intestine  can  not  be  caused  to  moult  by  a  high  temperature. 

With  the  beginning  of  development  in  the  small  intestine  the  larvae 
lose  the  power  of  surviving  for  considerable  lengths  of  time  outside  of 
the  host.  They  afterward  become  more  persistent,  however,  in  direct 
proportion  to  their  increasing  age. 

When  removed  from  the  host  within  24  hours  after  artificial  infec- 
tion, intestinal  trichinae  often  undergo  spontaneous  disintegration  which 
may  be  due  to  the  sudden  change  of  environment,  lack  of  food,  or  possibly 
the  liberation  of  toxic  substance  which  affect  the  parasites  while  in  an 
artificial  medium. 

After  the  first  and  subsequent  moults  the  tolerance  of  the  larva 
to  various  toxic  agents  is  replaced  by  a  marked  sensitiveness  to  such 
■  its  which  decreases,  however,  with  advancing  age. 

Under  the  influence  of  potassium  cyanide  the  worms  undergo  disin- 

. it  ion  ami  exhibit  susceptibility  to  the  poison  along  the  major  axis, 
which  in  the  growing  forms  appears  to  be  greatesl  in  regions  where  grow 
the  takes  place  mosl  rapidily.  Modifications  in  the  permeability  of  the 
cuticle  <lo  not  appear  to  be  directrj  responsible  foi  the  changes  in  suscepti- 
bility. The  changes  probably  result  from  a  reorganisation  of  the  proto- 
plasm coincident  with  growth,  differentiation,   and  age. 

Attemp  to  induce  moulting  in  the  larvae  which  have  been  decapsuled 
by  artificial  digestion  and  afterwards  kept  in  vitro  under  various  conditions 
have  thus  fai   failed  to  yield  successful  results. 
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932  -  Notes  on  Swine  Diphtheria.  —  Scfmiedhoffer,  J.  (Ecole  superieure  d'art  vete- 
rinaire  de  Budapest),  in  Zeitschrift  fur  Injektionskrankheiten,  parasitaren  Krankheiten  und 
Hygiene  der  Haustiere.  Vol.  XIX,  Part  4,  pp.  345"366,  3  figs.  +  bibliography  of  19  publi- 
cations. Berlin,  September,  191 8. 

In  the  writer's  opinion  the  infections  disease  which  attacks  pigs,  and 
is  known  as  swine  diphtheria,  owing  to  its  symptoms  being  similar  to  those 
of  diphtheria,  should  be  regarded  as  a  paratyphic  infection,  for  the  only 
pathogenetic  micro-organisms  he  was  able  to  discover  in  the  infected  animals 
(except  Bac.  necrosis  which  could  have  had  nothing  to  do  with  the  disease, 
as  it  was  easy  to  prove)  was  B.  paratyphus  belonging  to  the  B.  coli  group. 
By  means  of  pure  cultures  of  this  micro-organism,  the  writer  was  able 
to  produce  the  characteristic  symptoms  of  swine  diphtheria  in  pigeons, 
guinea-pigs,  and  rabbits,  hence  he  considers  that  the  disease  is  undoubtedly 
due  to  B.  paratyphus.  At  present,  it  is  impossible  to  exclude  the  hypo- 
thesis that  the  malady  in  question  may  be  a  special  form  of  swine  para- 
typhus produced  by  the  development  of  the  microbe  in  the  pharynx, 
instead  of  in  the  intestine.  It  is,  however,  very  difficult  to  determine  whe- 
ther it  is  a  question  of  a  new  and  hitherto  unknown  species  of  micro- 
organism belonging  to  the  paratyphus  B  group,  or  of  a  less  virulent  form 
of  Bac.  suipestifer.  1 

In  any  case,  the  writer  believes  that  the  great  annual  losses  due  to 
diseases  of  paratyphic  origin,  could  be  lessened  by  the  use  of  a  polyvalent 
vaccine,  prepared  in  the  same  manner  as  the  antityphus  and  anticholera 
vaccines  employed  during  the  war. 

This  polyvalent  vaccine  would  at  the  same  time  inhibit  the  action  of 
Bac.  suipestifer,  the  most  dangerous  of  the  micro-organisms  belonging  to 
the  paratyphic  group. 

933  -  Important  Poultry  Diseases  (1). —  Salmon,  D.  E.  (revised  with  additions  by  Gal- 
lagher, B.  A.,  the  sections  on  parasites  revised  by  Foster  W.  D.,  in  U.  S.  Department 
of  Agriculture,  Bulletin  957,  48  pp.  +  n  figs.  Washington,  March,  1918. 
In  this  Bulletin,  the  causes,  symptoms  and  treatment  of  each  of  the  di- 
seases are  described.  The  following  diseases  are  dealt  with : —  Contagions 
catarrh  (croup)  (pathogenetic  agent  unknown)  ;  fowl  diphtheria  (virus 
filterable  and  invisible);  bird  or  chicken  pox  (virus  filterable,  same  as 
that  of  diphtheria) ;  fowl  cholera  (Bacterium  avispeticum  and  diseases  of 
cholera-like  nature  (bacilli  or  Bacillus  coli  group)  ;  fowl  typhoid  (Bad. 
sanguinarium) ;  white  diarrhoea  of  chicks  (caused  by  at  least  four  diffe- 
rent kinds  of  infection:  Bad.  pullorum,  Bad.  avisepticum,  coccidia,  Asper- 
gillus) ;  infection  of  Bad.  pullorum  confined  to  the  ovary  ;  Coccidiosis  ; 
brooder  pneumonia  or  Aspergillosis  (Aspergillus  i  imtigatus) ;  tuberculosis; 
eritero-hepatitis  (Amoeba  meleagridis) ;  gout  (abnormal  quantity  of  uric 
acid  on  the  blood) ;  gapes  (Syngamus  tracheal  is) ;  intestinal  worms  (Asca- 
ridia  perspit  illium,  Hderakis  papulosa,  Davainea  echinbothridia,  etc.)  ; 
favus,  white  comb  (Lophophyton  gaUinae)  ;  lice  ;  mites  (Dermanyssus  gal- 


(1)  See  also  R.  Dec.  No.  1313  ;  R.  Sept.  1917,  No.  830  ;  R.  Jan.  1918,  No.  61  ;  R.  Feb. 
1918,  No.  180;  R.  March  1918,  No.  438;  R.  July  1918,  Nos.  779  and  780;  A'.  Aug.  1918' 
No.  789;  R.  April  1919,  No.  495.  (Ed.) 
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linae,  etc.;  depluming  scabies;  scaly  leg;  ticks  {Argas  miniatus,  etc.); 
cropbound,  or  .impacted  crop;  inflammation  of  stomach,  or  intestines; 
limberneck,  paralysis  of  the  neck  muscles  (a  symptom  of  many  di?eases); 

934  -  Investigations  on  Digestion  in  Cattle,  in  the  United  States.—  I.  Ewing,  p.  v.  and 

Wells,  C.  A.,  The  Associative  Digestibility  of  Maiz  Silage,  Cottonseed  Meal  and  Starch 
in  Steer  Rations,  in  Georgia  Agricultural  Experiment  Station,  Bulletin  No.  115,  pp.  269- 
295,  7  ri£-  *9r5  summarised  in  Experimental  Station  Record,  Vol.  XXXIV,  No.  2,  pp.  169- 
170,  Washington,  Febr.  191 6.  —  II.  Ewing,  P.  V.,  Wells,  C.  A.  and  Smith,  F.  H.,  The 
dative  Digestibility  of  Maize  Silage  and  Cottonseed  Meal  in  Steer  Rations,  Ibid., 
No.  125,  pp.  145-164. 1  fig.  1 917,  summarised  in  Experimental  Station  Record,  Vol.  37,  No.  21, 
pp.  6566,  Washington,  July,  1917.  —  III.  Ewing,  P.  V.  and  Smith,  F.  II.,  Digestibility 
Of  Maize  Silage,  Velvet  Bean  Meal  and  Alfalfa  Hay  when  fed  singly  and  in  Combination, 
in  Journal  of  Agricultural  Research,  Vol.  XIII,  No.  12,  p.  611-6-8.  Washington,  June  17 
1 91 8.  —  IV.  EWING,  P.  V.  and  Smith,  F.  II.,  A  Study  of  the  Rate  of  Passage  of  Feed  Re- 
sidues through  the  Steer  and  its  Inllueuce  on  Digestion  Coefficients.  Ibid.,  Vol.  X,No.  2, 
PP-  55-63,  1917.  --  V.  Ewing,  P.  V.  and  Smith,  F.  II.,  A  Study  of  the  Physical  Changes 
in  Feed  Residues  which  take  place  in  Cattle  during  Digestion,  Ibid.,  Vol.  XIII,  No.  12, 
pp.  639-646,  1918. 

I.  —  Maize  silage,  cottonseed  meal  and  maize  starch  fed  to 

STEERS  :  INFLUENCE  OF  ONE  INGREDIENT  OF  A  RATION  ON  THE  DIGESTI- 
BILITY of  other  ingredients.  —  Investigations  made  at  the  Georgia 
Agricultural  Station  with  the  object  of  determining  this  influence.  Stu- 
dies were  made  on  nine  distinct  rations  composed  of  the  above  mentioned 
foods  compounded,  not  by  weight,  but  according  to  percentages  of  net 
thermal  energy  values,  that  is  to  say  the  3  ingredients  (in  the  order  noted 
above),  had  the  following  proportions  in  the  nine  rations  : 

100  :  o  :  0  —  o  :  ioo  :  o  —  10  :  30  :  o  —  50  :  50  :  0  —  34.5  :  34.5  :  31 
—  69  :  o  :  31  —  30  :  70  :  o  —  15.8  :  36.9  :  47.3  —  52.7  :  o  :  47.3. 

Yearling  Shorthorn  steers  were  used  and  the  digestion  trials  were 
of  10  days  duration  each  with  some  days  interval  between  trials. 

A'  suits.  —  Starch  when  fed  in  excessive  quantity  diminished  the  di- 
gestibility of  the  nitrogen  and  crude  fibre,  even  when  the  excess  was  not 
great.  When  47.3  %  of  the  net  thermal  energy  of  the  ration  was  sup- 
plied in  the  form  of  starch,  there  was  also  a  reduction  in  the  digestibility 
of  the  total  mineral  matter. 

The  reductions  in  the  digestibility  of  nitrogen,  crude  fibre  and  mi- 
neral matter  were  accompanied  by  an  increase  in  the  digestibility  of  fat, 
particularly  noticeable  in  the  high  starch  rations. 

The  reduction  in  the  digestibility  of  the  nutrients  caused  by  the  ex- 

of  starch  was  prevented  to  a  great  extent,  sometimes  even  com- 
pletely, by  tlie„iddition  of  cottonseed  meal,  even   when  the  total  quantity 

tarch  in  the  ration  remained  constant. 

[ncrease  in  1  lie  quantity  of  crude  fibre  in  tin-  ration  did  not  diminish  the 
digestibility  ol  the  nitrogen  free  extract,  but  rather  tended  to  increase  it. 

The  variability  oi  the  results  given  by  different  steers,  due  either  to 
the  individuality  of  the  animals,  or  to  imperfections  in  the  usual  meth- 
ods ol  conducting  metabolism  experiments,  was  so  great  as  to  obscure, 
in  sonv  cases,  the  variations  resulting  from  tin-  food  combinations.  The 
nearer  the  ration  approached  what  is  generally  considered  a  normal  one 
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(such  as  70  %  of  the  net  thermal  energy  supplied  in  the  form  of  maize 
silage  and  30  %  in  the  form  of  cottonseed  meal),  the  smaller  were  the 
individual  variations. 

When  steers  are  changed  from  one  ration  to  another,  they  do  not 
at  first  secure  all  the  nutriment  from  a  new  ration  which  they  will  secure 
after  they  become  accustomed  to  it,  and  this  is  especially  the  case  when 
a  poor  ration  is  succeded  by  a  rich  one.  Even  when  as  much  as  47.3  % 
of  the  net  thermal  energy  of  the  ration  was  supplied  in  the  form  of  starch, 
the  iodine  test  did  not  indicate  the  presence  of  starch  in  the  faeces. 

Within  certain  limits,  the  total  quantity  of  nitrogen  excreted  in  the 
faeces  was  fairly  constant,  in  spite  of  market  changes  in  the  quantity 
of  nitrogen  fed  and  digested.  A  steer,  weighing  200  kg.,  excreted  in  the 
faeces  as  much  as  5.84  gm  of  nitrogen  per  day  for  a  period  of  25   days. 

For  rations  of  maize  silage  -f-  cottonseed  meal  the  calculated  coefficients 
of  digestion  when  compared  with  the  coefficients  found  by  experiment 
are  found  to  be  fairly  approximate.  For  dry  matter  the  difference  was 
not  greater  than  5  %  ;  for  nitrogen,  7  %  ;  for  crude  fibre,  10  %  ;  for 
fat,  14  %  and  for  mineral  matter  30  %. 

In  the  case  of  rations  of  maize  silage  -f  cottonseed  meal  modified  by 
the  addition  of  starch  the  calculated  coefficients  of  digestion  were  much 
less  approximate  to  the  actual  coefficients  found  by  experiment :  the 
difference  was  as  much  as  15  %  for  nitrogen-free  extract ;  20  %  for  dry 
matter  ;  35  %  for  mineral  matter  ;  45  %  for  crude  fibre ;  55  %  for  fat ; 
and  73  %  for  nitrogen. 

II.  Maize  sieage  (without  ears)  and  cottonseed  meal  fed  to 

STEERS  :  INFLUENCE  OF  ONE  INGREDIENT  OF  A  RATION  ON  THE  DIGESTIBI- 
LITY OF  THE  nutrients  OF  THE  OTHER  ingredient.  —  For  these  experi- 
ments, carried  out  also  at  the  Georgia  Agricultural  Station,  two  year  old 
vShorthorn  steers  were  used,  and  were  fed  with  6  different  rations :  - —  2  of 
maize  silage  alone  ;  2  of  maize  silage  -f-  cottonseed  meal ;  2  of  cottonsee  1 
meal  alone.  Of  the  last,  only  one  gave  satisfactory  digestive  results. 

Results.  —  In  general,  the  combination  of  the  two  foods  used  did  not 
produce  any  appreciable  difference  in  the  digestibility  of  nitrogen  and  of  fat. 

When  maize  silage  and  cottonseed  meal  were  combined  in  the  propor- 
tion 3.4 : 1,  the  coefficient  of  digestibility  f  or  the  total  dry  matter  was  4.62  % 
below  the  theoretical  coefficient.  On  the  other  hand,  when  these  two 
foods  were  combined  in  the  proportion  7.7  :  1,  the  coefficient  for  the 
dry  matter  exceeded  the  theoretical  coefficient  by  1.1  %. 

In  the  two  rations  in  which  the  two  foods  were  combined,  there  was 
an  appreciable  gain  in  the  digestibility  of  mineral  matter  and  nitrogen- 
free  extract,  but  on  the  other  hand,  an  appreciable  reduction  in  the  di- 
gestibility of  crude  fibre. 

With  a  view  to  determining  the  causes  of  these  gains  and  losses  of 
digestibility,  the  authors,  by  a  method  deviled  by  them,  divided  the 
faeces  into  3  constituent  parts,  one  of  them  being  assumed  to  represent  the 
undigested  residue  of  maize  silage  ;  examining  these  three  parts  they  came 
to  the  conclusion  that  a  steer  macerates  his  food  approximately  4  times 
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as  well  when  fed  with  maize  silage  alone  as  when  fed  with  maize  silage  + 
cottonseed  meal  in  the  proportion  3.4  :  1,  and  twice  as  well  as  when  fed 
with  the  ration  of  maize  silage  -f-  cottonseed  meal  in  the  proportion  7.7  '  I. 
The  digestibility  of  the  dry  matter  and  crude  fibre  seemed  to  be  propor- 
tional to  the  completeness  of  maceration  or  physical  disintegration. 

Feeding  with  maize  silage  -f-  cottonseed  meal  seemed  to  increase  the 
digestibility  of  total  mineral  matter  in  the  cottonseed  meal. 

Conclusions.  — ■  Feeding  with  heavy  cottonseed  meal  rations  tends 
to  reduce  the  nutritive  value  of  the  maize  silage  fed  with  it,  so  that  the 
most  economically  used  rations  are  those  containing  the  maximum  amount 
of  maize  silage  and  the  minimum  amount  of  cottonseed  meal.  The  nu- 
trients of  cottonseed  meal  and  of  maize  silage  are  not  digested  in  the  same 
proportions  when  fed   alone  and  in  combination. 

III.    Comparative   digestibility   of   maize   sii.age,  velvet-bean 

MEAL,    AMD    ALFALFA    HAY    WHEN    FED   SEPARATELY   OR  IN  COMBINATIONS. 

—  The  3  foods  tried  had  the  following  composition  :  — 


Maize  silage  .    .    . 
Velvet-bean  meal 
Alfalfa  hay.   .    .    . 


Dry 
matter 


Nitrogen 


Ether 
extract 


Crude 
fibre 


Mineral 
matter 


Nitrogen  - 

free 

extract 


26.29%    0.252%     0.773% 
89.37  „      2.764  „      4.576  „ 
9I.02,,      2,564,,      2.675,, 


7.304% 

x4-430„ 

30.770  „ 


i.i8o%'i5.46o% 
4.250,,  148.840,, 
6.865  „  34-68o  „ 


The  steers  used  were  2  year  old  Shorthorns  to  whom  9  different  ra- 
tions .were  fed  :  —  3  were  composed  of  each  of  the  foods  used  separately  ; 
3  were  composed  of  mixtures  of  two  foods  each  ;  3"  were  composed  of 
mixtures  of  all  three  foods  in  different  proportions.  The  digestion  trials 
were  made  in  triplicate  and  lasted  12  days  each.  The  following  table 
shows  the  average  coefficients  of  digestibility  for  the  3  foods  used 
separately  and  in  combination:  — 


R:il 

Dry 
matter 

Nilrogen 

i;tlier 
extract 

Crude 

fibre 

Mineral 

matter 

Nitrogen- 
free 

extract 

]        Alfalfa  hay  .    .    . 

Silage    .       Velvet-bean  meal . 

f    :   Alfalfa      bean.  . 

,.  ,     ,     .            Alone 

velvet-  V       ... 
bean                       SUage.  .   . 
Alfalfa  hay  .   .   . 

'         Mai/.          Alfalfa    . 

(                ae 

ah. ,ii. 1  1       m  ,,.-,■  Silage.  .   . 

hay      i       Velvel  bean  mi  al . 

f    !   Maize      bean  .   . 

69.02 
60.33 

59-33 
■58 

83.91 
77.42 
79-52 
74.17 

62.79 
'".85 

.Vs- 75 
53 

35-OQ 

23-75 
17.78 
19.07 

75-95 
71.11 

75-17 
72.25 

69.56 
66.' 1  ; 
68. 1  1 
<..;.o6 

74.IO 

.04 
80.39 
8l.  21 

76.04 

78-5I 

75 

77- 

I  '■'" 
32.03 
45.82 
33- 

77-57 
80.52 

64.74 

55-45 

78.95 

63-03 
50.96 

57-99 
58.S  1 
50.<.7 

1-2-25 

25.96 
15.82 

•l>5 
15.06 

56.36 
65.36 
67.46 

1  1-48 

45.83 
42-37 
52.07 
39.11 

.71-37 
58.49 
62.44 
64.18 

90.62 
84.67 
86.98 
82.95 

69.55 
64.52 
64.86 

60.00 
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Conclusions.  —  The  combination  of  the  above  mentioned  foods  tends, 
generally,  towards  lowering  the  digestibility  of  the  several  nutrients  of 
the  rations. 

The  digestibility  of  each  of  the  3  foods  appears  to  be  fairly  constant 
under  the  different  combinations. 

More  accurate  digestion  coefficients  are  obtained  by  feeding-alone 
experiments,  where  such  are  possible,  rather  than  by  the  usual  difference 
method. 

There  were  greater  variations  in  the  digestibility  of  nitrogen  and 
mineral  matter  "than  in  the  other  nutrients. 

Compared  with  similar  food,   velvet-bean  meal  was  well   digested. 

IV.  Rate  of  passage  of  food  residues  through  the  digestive 

ORGANS  OF  THE  STEER   AND  ITS  INFLUENCE  ON  DIGESTION  COEFFICIENTS. 

—  Research  carried  out  at  the  Georgia  agricultural  Station  with   the 
object  of:  — 

(1)  Determining,  by  means  of  digestion  trials,  the  relation  between 
the  moisture  content  of  the  faeces  and  the  digestion  coefficients  to  see 
whether  there  is  any  correlation  between  that  moisture  content  and  the 
time  required  for  the  passage  of  food  residues  through  the  digestive  or- 
gans. 

(2)  Determining  more  directly  and  more  exactly,  by  means  of  rub- 
ber "markers",  the  time  required  for  the  passage  of  food  residues  through 
the  digestive  organs. 

(3)  Determining  the  rate  of  this  passage  by  means  of  calculations  bas- 
ed upon  the  time  of  feeding,  the  time  of  expulsion  of  the  faeces,  and  the 
contents  of  the  different  digestive  organs  examined  after  slaughtering. 

(1)  To  avoid  complications  in  the  calculations  and  results  which 
would  arise  if  comparisons  were  made  of  data  obtained  with  different  ra- 
tions, the  correlations  between  high  and  low  moisture  contents  of  the  fae- 
ces and  the  corresponding  digestion  coefficients  were  investigated  on  iden- 
tical rations.  Two  series  of  digestibility  trials  were  made,  both  in  dupli- 
cate, and  the  correlations  obtained  show  "that  with  a  higher  moisture  con- 
tent of  the  faeces  (arising  from  abundant  secretion  of  digestive  juices) 
there  is  more  complete  digestion  of  all  nutrients  except  nitrogen  and  fat. 

On  the  assumption  that  a  high  moisture  content  of  the  faeces  indicates 
a  rapid  rate  of  passage  of  food  through  the  digestive  organs  it  follows  that 
digestion  is  probably  more  complete,  for  all  nutrients,  when  the  passage 
is  faster,  and  less  complete  when  the  passage  is  slower.  However  this 
method  only  indicates  the  correlations  which  exist  and  not  the  values  of 
the  difference  in  digestion  caused  by  a  high  moisture  content. 

(2)  At  the  commencement  of  digestibility  trials,  lasting  10  days,  the 
steers  were  made  to  swallow  disks  of  rubber  cut  from  strong  tubing  aud 
the  time  at  which  these  "  markers  "  appeared  in  the  faeces  was  noted. 
Some  were  expelled  in  12  hours,  other  took  much  longer  to  pass  (as  long 
as  60  days),  while  some  were  not  found  until  the  animals  were  slaughtered. 
This  method  was  therefore  impractical  and,  besides,  examination  after 
slaughter  showed  that  hard  particles  of  food  and  foreign  substances  were 
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specially  prone  to  become  delayed  either  in  the  reticulum,  or  in  the  fourth 
stomach,  or  in  the  first  ventral  folds  of  the  duodenum.  Coarse  food  retards 
the  passage  of  food  residues,  as  has  been  conclusively  proved  by  examina- 
tion after  slaughter.  In  applying  this  method  it  was  noted  that  the  ad- 
ministration of  60  to  120  gm.  of  carbonate  of  lime  or  sulphate  of  magnesia 
per  steer  per  day  had  no  appreciable  effect  on  the  rate  of  passage  of  food 
residues  or  on  digestion  coefficients. 

(3)  An  exact  measure  of  the  time  required  for  the  passage  of  feed 

c 
residues  was  obtained  by  means  of  the  formula  T=  r  +  f  in  which  T    re- 

2 

presents  time  units  required  for  the  passage  of  food  residue,  C  the 
quantity  of  dry  matter  contained  in  the  digestive  organs  of  the  steer  at 
the  time  of  slaughter  ;  R  the  dry  matter  content  of  the  ration  per  given 
unit  of  time  ;  F  the  dry  matter  content  of  the  faeces  expelled  during 
that  unit  of  time. 

The  author  recognises  the  waut  of  accuracy  of  the  method  due  to 
certain  metabolic  processes,  but  he  shows  that  their  influence  on  the  re- 
sults would  not,  at  most,  be  greater  than  their  influence  on  the  digestion 
coefficients. 

The  data  obtained  with  this  method  show  that  for  the  rations  used 
and  the  quantities  fed,  the  time  required  for  the  passage  of  food  residues 
through  the  digestive  organs  of  steers  varied  from  72  to  84  hours. 

The  two  most  important  factors  in  determining  the  rate  of  this  passage 
are  the  nature  of  the  ration  and  the  amount  fed.  Thus  coarse  food  seems 
to  require  much  longer  time  than  concentrated  finely-divided  food.  As 
regards  quantity,  in  the  case  of  coarse  food,  it  seems  that  the  smaller 
the  quantity  the  longer  the  time  required  for  the  passage  of  the  food  resi- 
dues, while  for  concentrated  ground  foods  the  difference  was  less  marked. 

The  author  docs  not  consider  it  possible  definitely  to  attribute  chan- 

in  the  digestion  coefficients  to  the  rate  ot  passage  of  food  residues 
through  the.  digestive  organs.  The  most  that  can  be  said  is  that  when 
the  rale  of  passage  increased  there  was  an  apparent  increase  in  the  digest- 
ibility of  mineral  matter,  negligible  results  for  nitrogen,  a  distinct  decrease 
in  the  digestibility  of  crude  fibre,  an  increase  in  the  digestibility  of  nitro- 
gen-free extract,  and  negligible  results  for  fat. 

V.  Physical  changes  in  feed  residues  during  digestion.  — 
These  studied  in  relation  to  the  several  digestive  organs 

and  different  steps  in  digestion  rather  than  the  process  of  digestion  as  a 
wh< 

As  foods,  chopped  maize  silage  (without  cars)  and  cottonseed  meal 
wen  ;  of  the  former  only  t  he  portion  which  would  not  pass  through 

a   2111111.  q  ;  of   the  latter  only  the  finest  parts   which 

had  pa  ed  successively  through  screens  1.7  nun.  and  1.3  mm.  mesh  were 
usi  The  two, foods  thus  prepared  had  the  following  percentage  com- 
position :  — 
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Maize  silage  .    . 
Cottonseed  meal 


Dry 

matter 


Nitrogen 


Fat 


Crude 
fibre 


Mineral 
matter 


Nitrogen- 
free 
extract 


25-65 
90.12 


O.I57 
6.220 


0-43 
7-73 


9.82 
5.70 


1.62 

5-57 


12.80 
32.24 


When  the  rations  were  of  maize  silage  alone  the  extent  of  comminution 
(below  2  mm.)  before  the  chyme  left  the  rumen  and  the  reticulum  was 
65.8%  in  the  smaller  ration  and  58.5  %  in  the  larger  ration. 

When  60  %  and  40  %  of  cottonseed  meal  were  added  to  these  two 
rations  the  extent  of  comminution  increased  by  5.1  %  and  10.5  %. 

The  extent  of  comminution  in  the  omasum  varied  between  6.3  % 
and  18.6  %,  being  greater  in  the  rations  of  maize  silage  +  cottonseed  meal 
and  less  in  the  rations  of  maize  silage  alone.  The  extent  of  comminution 
in  the  abomasum  varied  between  5.3  %  and  11.2%,  being  greater  in  the 
rations  of  maize  silage  alone. 

The  extent  of  comminution  was  much  less  in  the  small  intestine  and 
in  the  large  intestine  than  in  the  preceding  phases  of  digestion  and  is 
more  or  less  hidden  by  absorption. 

On  the  average  for  all  rations  fed  the  time  required  for  the  passage 
of  food  residues  through  the  digestive  organs  was  :  —  61.07  hours  in  the 
rumen  and  reticulum,  7.88  hours  in  the  omasum,  2.83  hours  in  the  abo- 
masum, 6.72  hours  in  the  small  intestine,  and  7.58  in  the  large  intestine. 

935  -  Digestibility  of  Mustard  Flour   and   Mustard  cake ;  Research  in  Sweden.  — 

Gudrun  Weibuix  (Alnarps  Kemiska  I^aboratorium),  in  Kungl.  Landtbruks-Akademiens 
Handlingar  och  Tidskrift,  Year  58,  No.  2,  pp.  123-124,  1  tabl.  Iyinkoping,  1919. 
Mustard  flour  and  mustard  cake  vary  in  colour  from  light  to  dark 
shades  according  to  the  different  processes  by  which  they  are  manufactured. 
The  author  has  determined  the  digestion  coefficients  and  the  digestible 
albuminoid  contents  for  various  samples  of  mustard  flour  and  mustard 
cake  by  using  SttjtzEp's  method  of  artificial  digestion  (pepsin  and 
hydrochloric  acid) ;  he  also  gives  the  digestion  coefficient  and  the  digestible 
albuminoid  content  of  mustard  seed  in  the  natural  state  as  well  as  those 
of  rape  seed  and  rape  cake  for  comparative  purposes. 

The  following  are  the  data  obtained  respectively  for  the  digestible 
albuminoid  content  and  for  the  digestion  coefficient :  —  Mustard  seed, 
20.6  %  and  87.8  ;  mustard  cake,  very  light  colour,  27.6  %  and  87.5  ; 
darker  cake,  28.6  %  and  86.2  ;  mustard  flour,  very  light  colour,  27.2  % 
and  85.9 ;  flour,  light  colour,  31.9  %  and  80.1  ;  flour,  dark  colour, 
22.2  %  and  66.6  ;  flour,  very  dark  colour,  18.2  %  and  61  ;  rape  cake, 
23-3  %  an(i  83.0  i  raPe  colza  seed,  13.8  %  and  81.  Tt  is  seen  that  the 
digestion  coefficient  of  mustard  cake  in  near  87  which  is  that  for  mustard 
seed  in  the  natural  state  and  which  is  higher  than  that  for  rape  seed  a1  id 
rape  cake  (averaging  82).  The  digestion  coefficient  for  mustard  flour  on  the 
other  hand  varies  considerably  from  61  to  86 ;  the  darker  the  colour  of  the 
flour  the  smaller  is  its  digestible  albuminoid  content.     It  appears  from 
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these  investigations  that  the  digestibility  of  the  various  samples  depends 
on  the  method  of  manufacture  and  that  the  nutrient  value  is  much  reduced 
if  the  product  has  been  subjected  to  a  high  temperature  ;  this  is  why  the 
digestible  albuminoid  content  is  higher  in  mustard  cake  than  in  mustard 
flour,  the  cake  not  having  been  subjected  to  so  high  a  temperature. 

It  is  therefore  necessary  to  take  this  fact  into  consideration  both  in 
purchasing  these  products  and  in  calculating  the  ration  so  as  to  avoid 
error  in  the  calculation  of  the  albuminoid  content,  which,  in  good  sam- 
ples, should  average  about  27  %. 

This  also  explains  why  feeding  mustard  seed  (flour  or  cake)  has 
given  a  smaller  yield  of  milk  than  that  obtained  by  feeding  with  ground- 
nut cake  or  herring  meal. 


*e> 


936  -  Hydrolysis  of  Maize  Stalks  with  the  Object  of  Transforming  them  into  a  More 
Digestible  Food.  —  Scurti,  V.  and  Morbelli,  G.,  in  Le  Slazioni s perimcnlali  agaric  ita- 
liane,  Vol.  1,11,  Part  5-6,  pp.  238-365.  Modena,  1919. 

The  authors  have  experimented  with  woody  substances,  waste  or 
rejected  matter,  with  the  object  of  trying  to  transform  them  into  compounds 
easily  assimilated  by  animals.  The  present  note  sums  up  the  investiga- 
tions made  with  maize  stalks  and  contains  a  full  summary  of  the  present 
state  of  knowledge  relating  to  the  chemistry  of  wood  and  the  capability 
of  assimilating  cellulose  and  its  combinations.  The  materials  experimented 
with,  crushed,  finely  ground  and  dried  at  a  temperature  of  ioo°C,,  had 
the  following  percentage  composition  :  —  Fat  (ether  extract)  0.52  ;  crude 
protein  (N  x  6.25)  1.75;  cellulose  38.60;  ash  2.11 ;  nitrogen-free  extract 
57.f»2  (pentosans  15.81);  organic  matter  soluble  in  water  5.60;  organic 
matter  soluble  in  dilute  hydrochloric  acid  46.30  %. 

Acting  for  two  hours  at  a  temperature  of  I30°C.  on  1  part  by  weight 
of  dry  stalk  meal  +  10  parts  of  water  -+-  0.05  to  0.45  parts  of  caustic  soda, 
it  was  noted  that  the  soda  acting  under  these  conditions  on  the  stalk 
meal  was  able  to  separate  the  woody  combinations,  but  only  partially  ; 
the  undissolved  residue  still  contained  notable  quantities  of  hemicellu- 
lose.  The  components  dissolved  by  the  action  of  soda  changed  into  re- 
sinous substances,  so  that  the  alkaline  solutions  only  contained  traces  of 

irs. 

Acting  for  two  hours  at  a  temperature  of  I30°C.  on  i  part  by  weight 
of  dry  maize  stalk  mea!  -f  10  parts  of  water  +  0.0125  to  °-25  parts  of 
-ill]1'""''  "id,  it  was  found  that  sulphuric  acid  is  more  active  than  caustic 
soda  as  a  catalytic  agent  of  hydrolytic  division  of  the  woody  substance 
of  maize  stalks.  In  fart  while,  by  adding  45  %  of  alkali,  a  product  con- 
taining only  69.65  ",',  of  cellulose  and  in  a  proportion  of  |i  %  of  the  crude 
material  used  wis  obtained,  the  addition  of  15  %  of  sulphuric  arid  suf- 
d  to  prodi  esidue  containing  74.30  %  of  cellulose,  or  a  proportion 

of  \y.  12  %  if  the  material  used.     Moreover,    when  using   the  alkali  no 
were  obtained  owing  to  changes  caused   by  the  soda,  but  when 
using  sulphuric  acid  to  17.50  %  of  sugars  were  obtained. 

Separation  iN  besl  1  fleeted  by  using  aboul  1  ",,  of  sulphuric  acid  com 
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pared  with  the  material  to  be  acted  on  and  by  maintaining  a  proportion 
of  1/10  between  this  material  and  the  water  used.  A  reduction  in  the  pro- 
portion of  water,  even  if  accompanied  by  a  reduction  of  the  acid,  hinders 
the  process  of  hydrolysis.  Experiments  with  4  %  of  sulphuric  acid  at 
a  temperature  of  1300  C.  were  carried  out  under  a  pressure  of  1  to  2  at- 
mospheres ;  the  authors  have  tried  whether  hydrolysis  could  also  take 
place  using  less  acid  but  raising  the  pressure  (5  to  10  atmospheres),  with 
negative  results. 

In  the  mixture  I  part  of  stalk  meal  +  10  of  water  +  4  of  sulphuric 
acid  heated  to  I30°C,,  whether  the  heating  is  limited  to  1  hour  or  whether 
it  is  prolonged  for  over  2  hours,  there  is  a  sensible  decrease  in  the  sugars ; 
in  the  former  case  there  is  complete  hydrolysis,  in  the  latter  a  commen- 
cement of  change  in  the  sugars. 

By  boiling  at  I30°C.  for  2  hours,  1  part  of  stalk  meal'-f  5  parts  of  wa- 
ter +  0.50  to  3.73  parts  of  hydrochloric  or  nitric  acid,  it  was  noted  that 
hydrochloric  acid  is  also  a  good  catalyser,  but  less  active  than  sulphuric 
acid,  and  that  nitric  acid  has  more  effect  than  hydrochloric  acid  but  less 
than  sulphuric  acid  ;  and  as  the  products  so  obtained  are  about  equaly 
coloured  there  is  no  advantage  in  using  another  acid  in  place  of  sulphuric 
acid. 

Conclusions.  —  The  woody  matter  in  maize  stalks  is  separated  un- 
der acid  hydrolysis  and  pressure  into  cellulose  and  hemicellulose ;  the 
latter,  under  the  action  of  subsequent  hydrolysis,  gives  a  mixture  of 
sugars  among  which  can  be  recognised  glucose,  arabinose,  and  xylose. 
The  above  mentioned  process,  then,  changes  woody  component  into 
reducing  sugars  and  free  cellulose.  Assuming  that,  in  these  conditions, 
cellulose  freed  from  ethereal  compounds  is  assimilable  (at  any  rate  by 
herbivorous  animals)  as  starch,  it  follows  that  two  components  of  great 
value  as  animal  food  are  derived  from  an  almost  indigestible  woody  sub- 
stance. 

The  yield  is  almost  quantitative  since  60  lb.  of  free  cellulose  and  nearly 
40  lb.  of  saccharine  components  are  obtained  from  100  lb.  of  dry  stalk 
meal. 

937  -  Food  Value  of  Couch  grass;  Research  in  Sweeden.  —  weibuix,  m.,  in  Landt- 

mannen  Tidskrijt  for  Landlmdn,  Year  1,  No.  17,  p.  281.  Stockholm,  April  1918. 
The  author  had  the  opportunity  of  analysing  some  samples  of  dried, 
crushed  couch-grass  and  obtained  the  following  data  (percentages):  — 
Protein  8.3  ;  fat  1.2  ;  nitrogen-free  extract  62  ;  cellulose  16.5;  ash  5  ; 
water  7.  It  is  evident  that,  in  a  time  of  scarcity,  couch-grass  can  be 
used  as  cattle  food  ;  its  nutrient  value  is  nearly  the  same  as  that  of  hay, 
from  winch,  however,  it  differs  by  its  smaller  cellulose  content,  which  is 
rather  advantageous.  The  nutrient  value  of  couch-grass  has  already 
been  recognised  in  other  countries  :  according  to  Pott,  couch-grass  is 
often  used,  in  Normandy,  in  place  of  oats  in  horses'  rations ;  animals  eat 
it  eagerly  with  good  results.  Although  the  protein  and  fat  contents  of  couch- 
grass  are  smaller  than  those  of  oats,  couch-grass  contains  the  sam<Jglucoside 
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as  oats,  that  is  to  say  coniferin,  which  in  the  animal  organism  serves  in 
the  synthesis  of  vanillin.  The  author  adds  that  couch-grass  is  specially 
suitable  for  horses  and  sheep. 

-  Rational  Utilisation  of  Bones  by  Pulverising.  —  hamel,  geot.,  in  v Industrie 

francaise  de  la  Conserve,  Year  V,  No.  28,  pp.  162-164.  Paris  1,    June  1919. 

As  human  flesh-food  bones  are  wasted  or  used  in  making  broth.  But 
in  making  broth  whole  bones  yield  but  a  fraction  of  their  gelatin,  fat  and 
salts,  and  all  the  rest  of  the  assimilable  elements  of  the  bone  tissue  is  lost. 

The  author  recommends  that  bones  should  be  crushed  at  home  or 
by  the  butcher.  Broth  made  with  roughly  pulverised  bones  would  be 
much  richer.  It  would  be  still  richer  if  made  in  an  autoclave.  The  residue 
of  the  bone  powder  after  making  sou]),  dried  in  the  sun  or  in  the  oven, 
could  be  fed  to  animals  either  as  it  stood  (for  poultry),  or  mixed  with  other 
Eoods  (lor  young  pigs  and  dogs  it  must  first  be  sifted  to  remove  splinters 
of  hone  which  might  otherwise  injure  the  mucous  membrane  of  the  digest- 
ive organs). 

The  addition  of  bone  powder  to  the  food  of  young  animals  helps 
the  development  and  prevents  diseases,  caused  by  deranged  nutrition, 
which  sometimes  appear  consequent  on  food  containing  insufficient  ni- 
trogen or  containing  too  little  mineral  salts.  Bone  powder  seems  to  in- 
crease the  laying  power  of  poultry.  It  must  be  of  good  quality,  that  is 
to  say  made  of  fresh  bones  and  used  as  soon  as  possible  after  it  has  been 
done  with  in  the  kitchen. 

939  -  Research  as  to  the  Nature  Of  Telegony.  —  .Comptes  renins  des  Seances  dc  la  Socictc 
de  Biologic,  Vol.  IyXXXII,  No.  23,  pp.  883-884.  Paris,  July  19,  1919. 
The  body  of  observations  invoked  for  and  against  the  theory  of 
telegony  is  not  sufficiently  known.  It  must  be  allowed  that  certain 
related  facts  are  evidence  some  for,  and  others  against  telegony  in  so  far 
as  it  is  an  apparent  phenomenon.  These  facts,  however,  tell  us  nothing 
on  the  subject  of  the  nature  of  the  phenomenon.  Further,  nothing  is 
known  of  the  genetic  constitution  of  the  animals  on  which  the  observations 
were  made. 

In  order  to  investigate  the  inmost  nature  of  the  phenomenon,  the  author 
made  a  seiies  of  experiments  the  results  of  which  he  briefly  sets  forth. 

Thf  problem  to  he  solved  was  stated  as  fo  lows:  —  "  Ca  :  he  genetic 
constitution  of  ;i  female,  consequent  on  fertilisation  by  a  male  phenoty- 
pically  and  genotypically  different  be  influenced  in  such  a  manner  that 
it  constitutes  in  tact  a  new  genetic  constitution  ?  '  To  remove  as  far 
as  possible  erroneous  cau  ;es  the  author  worked  on  the  colour  of  rabbit 
fur,  the  tnendelian  factor    of  which  are  well  known.    Numerous   preli 

minaiY  experiments  had,  also,  assured  him  of  the  presence  of  the  factors 
in  question. 

A  pure  blaci  doe  rabbit  was  mated  with  a  blue  agouti  buck  (slate 

bine-  with  white  belly).    The  aulhor  used  a    blue  agouti    as   male    parent 
tnse  he  brought  two  t\  p.  .  ,,|  factors  into  plaj    by  doing  so,  one  active, 
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the  factor  agouti  G,  and  the  other  passive,  the  absence  of  the  factor  of 
intensity  D,  which  transforms  blue  into  black. 

In  order  to  prove  whether  the  black  doe  was  influenced  by  the  blue 
agouti  buck,  or  by  its  products,  this  doe  was  next  mated  with  an  albino 
buck.  The  latter  not  being  coloured,  this  was  the  best  way  of  accentuat- 
ing the  eventual  modifications  caused  in  the  genetic  constitution  of  the 
doe.  The  mating  of  the  black  doe  with  the  albino  buck  gave,  in  2  litters, 
10  young  ones  all  black  agouti  (wild). 

At  first  sight  this  result  might  be  considered  telegony.  The  young 
wild  synthetic  black  +  blue  agouti  seem  to  have  influenced  the  mother 
by  the  addition  of  a  double  dose  of  the  agouti  factor.  It  was  not  so,  how- 
ever. As  a  matter  of  fact,  on  investigation  it  was  found  that  the  albino 
buck  had  for  genetic  constitution  B2  C2  D02,  that  is  to  say  that  he  was  a 
wild  albino  with  a  single  dose  of  the  factor  intensity  of  colour,  D.  The 
synthetis  ol  black  -f-  wild  albino  should  give  wild  rabbits.  Nevertheless, 
as  the  albino  buck  had  a  single  dose  of  D  there  ought  to  have  been  some 
blue  agouti  young  in  case  of  disappearance  of  the  factor  D  in  the  black 
doe.  This  was  not  the  case.  It  was,  however,  necessary  to  ascertain 
whether  the  4  successive  litters  of  wild  young  ones  had  not  caused  a  modi- 
fication of  the  genetic  constitution  of  the  black  doe  by  introducing  an 
agouti  factor.  To  determine  this  point,  the  black  doe  was  now  wated 
with  a  chocolate  brown  buck.  She  produced,  in  2  litters,  6  black  young 
rabbits.  This  shows  that  the  doe  had  not  been  influenced  and  that  her 
genetic  constitution  had  remained  unchanged. 

The  apparent  telegony  was  due  to  two  concordant  and  accidental 
syntheses  of  genetic  constitutions  producing  the  same  type.  When  facts 
which  seem  to  relate  to  telegony  come  to  notice,  it  is  necessary  to  ascertain 
whether  the  cause  of  the  phenomenon  is  not  the  accidental  formation  of 
genetic  constitutions  producing  the  same  phenotype.  It  is  more  than 
likely  that  the  resemblance  of  the  young  of  the  same  mother  bred  by  two 
different  fathers  may  be  explained  in  this  way  in  every  case. 

940  -  The  Possibility  of  D  istinguishing  Sex  by  Examination  of  the  Egg.  —  See 

No.  959  of  this  Review. 

941  -  Horses  in  the  Great  War :  Lessons  and  Aims.  —  janini,  r.  j.,  Los  cabaiios  en  la 

gran  guerra,  Ensefianzas  y  orientaciones ,  20  pp.,  10  fig.,  Valencia,  Publ.  Ilijos  dc  Francisco 

Vives  Mora,  191 9. 

The  data  on  which  the  author  bases  his  work  were  chiefly  derived 
from  first  hand  information,  verbal  or  written;  the  remainder  were  gathered 
from  publications  on  this  subject.  The  lessons  of  the  war  regarding  horse 
breeding  confirm  the  prediction  of  competent  persons  in  recent  years, 
namely  that  very  great  importance  should  be  attached  to  hardiness,  strength 
and  fitness,  in  breeding  horses  for  cavalry  and  artillery  as  well  as  for  agri- 
cultural and  draught  purposes. 

h  m^The  English  thorough-bred  in  spite  of  its  great  qualities  possessed, 
as  a  war  horse/grave  defects  of  extreme  nervousness  and  great  requirements 
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in  the  way  of  food  and  care,  defects  which  had  previously  been  deplored 
in  the  Crimean  war. 

Anglo-norman  trotters,  as  several  authorities,  amoungst  others  M.  de 
Gaste,  had  predicted,  were  neither  suitable  for  cavalry  nor  artillery. 

The  heavy  Percheron  aid  the  Boulonnais  have  prov- d  particular 
over  food  and  little  fitted  for  rough  camp  life  :  they  lacked  frugality, 
nerve  and  hardiness.  Breeding  has  deteriorated  these  races  of  large  and 
stoutly  built  animals  by  reducing  the  arab  blood  in  them  and  has  trans- 
formed them  into  expensive  and  less  efficient  draught  horses.  The  same 
is  the  case  with  heavy  English  breeds  of  horses. 

The  best  riding  horses,  as  numerous  French  horse  breeders,  among 
them  the  Comte  de  ComminGES,  had  foreseen,  were  anglo-arabs  of  the  south 
of  France  ;  the  hardy  Camargue  horses  have  also  rendered  excellent  service. 

As  light  draught  horses,  the  little  Ardennes  and  especially  the  little 
Breton  horses,  trained  in  a  hardy  manner,  that  is  to  say  as  working  hor- 
ses, have  given  excellent  results ;  all  these  enduring,  hardy,  courageous 
and  docile  horses  have  arab  blood  in  them.  The  horses  which  have  proved 
the  best  draught  animals  have  been  the  small  ones  measuring  1.47 — 1.48  m. 
in  height  at  the  withers.  Horses  1.38  m.  in  height  have  also  been  excellent 
for  draught  purposes. 

Breton  cross-breds  and  all  crosses  with  much  thoroughbred  blood 
have  not  distinguished  themselves  either  as  saddle  or  as  draught  horses. 
The  Comte  de  Robien  ha9  complained  of  Norfolk- Breton  horses  as  want- 
ing in  hardiness  and  docility.  The  qualities  of  small  horses  as  draught 
animals  are  confirmed  by  the  fact  that  the  British  Government  has  recently 
purehased  in  France  medium  sized  Pereheron  mares  to  give  a  new  di- 
rection to  the  breeding  of  draught  horses  in  England. 

Information  relating  to  Canadian  and  Argentine  horses  are  contra- 
dictory. According  to  some  people  Canadian  horses  have  good  qualities, 
but  are  extremely  nervous.  Argentine  horses  have  confirmed  their  fame 
for  hardiness  and  American  horses  have  turned  out  well. 

Barbs  and  mules  have  rendered  excellent  services;  numerous  data 
prove  that  vSpanish  horses  and  Barbs  form  a  single  breed.  Modern  war 
has  relegated  the  saddle  horse  to  a  secondary  position  ;  in  France,  for 
example,  before  the  L^rcat  war,  cavalry  took  70  %  of  the  army  horses; 
at  tin-  presenl  time  the  proportion  is  8  "„,  while  92  %  are  draught  horses 
(artillery,  stall,  engineers,  infantry;  the  latter  requiring  about  300  horses 
pei   regiment). 

The  author  applies  this  information  to  the  direction  which  horse 
breeding  for  artillery  ought  to  take  in  Spain;  it  should  proceed  on  the  same 
lines  as  that  foi  agricultural  horses.  He  shows  thai  Spain  possesses  ex- 
cellent st.uk  tor  such  breeding.  In  fact,  the  whole  peninsula  has  a  stock 
ot  hoist's  in  which,  under  more  01  less  ugly  shapes,  great  qualities  of  strength, 
hardiness,  and  docility  arehidden,  due  is  a  large  measure  to  the  prevalence 
"1  Ubian  blood  which  has  flowed  in  their  veins  since  very  ancient  times, 
and,  as  Prof.  RlDGEWAY  has  shown,  it  is  entirely  to  I.ibhm  blood  that 
Arabia  owes  its  famous  hi 
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942  -  Horned  Horses.  —  Jantni,  R.  J.,  A  proposito  de  los  caballos  espaiiol  s  con  cuernos 
50  pp.,  30  fig.  Valencia,  Publ.  Hijos  de  Francisco  Vives  Mora,  191 9. 
The  presence  of  rudimentary  horns  has  been  noted  by  Darwin,  Per- 
CiVAL,  Azara,  IyYDEKKER  and  other  authors  in  South  American,  English, 
Transylvanian  and  Spainsh  horses.  Percivai,  has  described  a  case  where 
the  horns,  situated  about  5  cm.  above  the  eye-sockets,  measured,  one 
125  mm.  and  the  other  187  mm.  in  length;  Azara  has  described  2  cases 
observed  in  South  America,  in  which  the  horns  were  75  to  100  mm.  in  lenght. 
The  cases  observed  by  Lydekker  were  in  English  throroughbred  horses. 
The  author  observed  rudimentary  horns,  a  few  millimetres  in  length,  in 
some  Andalusian  horses  with  a  little  Arab  blood,  as  proved  by  the  straight 
or  slightly  concave  profile  of  the  head.  According  to  him,  the  presence 
of  horns,  or  rudimentary  horns,  is  characteristic  of  Arab  horses  ;  it  reveals 
therefore  a  more  or  less  distant  cross  with  that  race,  and,  consequently, 
strength  and  hardiness  in  the  animal,  often  accompanied  by  great  beauty 
in  shape,  as  was  the  case  with  some  of  the  horses  which  he  studied  and 
described. 

94  ?  -  Horse  Breeding  in  Italy.—  Ara,  A., in  II  Coltivatore,  Year  65,  No.  15-16,  pp.  326-328 
Casale  Monferrato,  May  30-June  15,  1919, 

Apart  from  racehorses  and  hunters  and,  in  general  terms,  pleasure 
horses,  ordinary  horses  can  be  divided  into  3  classes :  (1)  slow  heavy  draught ; 
(2)  quick  medium  or  heav}^  draught  ;  (3)  light  draught  or  riding. 

The  first  class  is  produced  in  the  horse  breeding  zone  of  upper- Italy 
(especially  in  the  provinces  of  Brescia,  Cremona  and  Mantua)  by  local 
mares  served  by  Eelgian  or  rather  Brabant,  stallions  and  some  also  by 
Shire,  Clydesdale,  or  by  Suffolk  stallions.  These  very  large  horses  weigh 
8  or  9  quintals  and  measure  1.62  m.  to  1.68  m.  in  height  at  i he  withers,  but 
they  are  not  strong  and  are  easily  tired;  those  which  were  requisitioned 
for  the  war  had  soon  to  be  replaced  or  sent  to  the  rear.  It  follows  that 
horses  of  that  size  are  useful  for  agricultural  work  and  for  heavy  draught 
purposes  in  the  county  and  in  tow-ns,  but  they  are  useless  for  artillery 
and  army  purposes  in  general  (1). 

In  the  horse  breeding  zone  of  Central  Italy  (Tuscany,  Umbria, 
Marches,  I,atium  and  Abruzzi),  the  horses  bred  are  medium  draught  or 
wheelers,  out  of  country  mares  served  by  Ardennes,  Percheron,  Norfolk- 
Breton  or  Hackney  stallions  ;  their  good  conformation  and  their  strength 
make  them  very  suitable  for  use  with  field  artillery,  engineers  and  for 
heavy  cavalry,  as  well  as  for  quick  commercial  transport.  Horses  of  this 
type  are  also  bred  in  large  numbers  in  the  horse  breeding  region  of  upper 
Italy.  These  horses,  being  in  greatest  demand,  are  the  most  profitable 
to  breed.  Their  height  is  from  1,55  —  1 ,6ora;  weight  from  500  to  550  kg.  '2)  ; 
they  are  robust,  well  formed  ;  their  legs  are  sound  and  combine  strength 
and  slightness  with  good  paces. 


(1)  See  No.  941  of  this  Review  {Ed.). 

(2)  The  best  return  of  draught  horses  is  precisely  that  given  by  animals  of  500  kg.  live 
weight.    (Author's  note) 
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In  the  southern  zone,  including  Sicily  and  Sardinia,  light  draught  horses 
and  a  large  number  of  riding  horses  are  bred;  Sardinia  produces  almost 
exclusively  suddle  horses.  The  horses  of  this  zone  are  the  produce  of  in- 
digenous mares  and  thoroughbred  or  halfbred  English  and  eastern  stal- 
lions or  mixed  Anglo-oriental,  and  a  few  Hackney  and  Norfolk- Breton 
sires.  They  are  very  useful  for  field  artillety  and  still  more  so  for  light 
cavalry. 

944  -  A  Study  of  the  Birth  Weight  of  Calves.  —  Ecexe?,  c.  h.  (Department  of  Dairy 
Husbandry,  University  of  Missouri),  in  Journal  of  Dairy  Scicnzc,  Vol.  II,  No.  .;, 
pp.  r.59-169.    Baltimore,  May,  1919. 

A  limited  amount  of  data  on  this  subject  has  been  reported  by  Beach, 
1 1' my  and  Morrison,  and  Kckles.  The  new  data  in  this  paper  were 
taken  under  the  supervision  of  the  author  during  a  period  of  twelve 
\  ears  from  the  dairy  herd  owned  by  the  University  of  Missouri.  The 
animals  included  were  all  pure  bred  and  registered.  The  Holsteins  and 
Ayrshires  represented  lines  of  breeding  common  in  prominent  herds  and 
are  considered  to  be  entirely  typical  of  the  breeds.  The  Jersey  were  of 
the  line  of  breeding  generally  known  as  the  American  type,  although 
some  of  the  younger  animals  represent  one-fourth  or  one-half  of  the  blood 
of  those  lines  of  breeding  known  as  the  Island  Type.  The  dairy  Shorthorns 
were  registered  Shorthorns  and  represent  the  extreme  dairy  type  of  this 
breed.  The  lines  of  breeding  represented,  however,  are  among  those  used 
in  the  very  best  known  herds  of  this  breed. 

Relation  of  breed  and  sex  to  birth  weight.  —  The  most  im- 
portant factor  influencing  the  weight  of  the  calf  at  birth  is  that  of  breed. 
Table  I  gives  the  data  on  this  point. 

Table  I. 
Birth  weight  of  calves,  University  of  Missouri  herd. 


Br<  -  '1 


Average 
<.f  both 


Number 


sexes 


Average 
U'  Ight 


Males 


Number 


Average 
weight 


I'emales 


Number 


Average 
W<  i'.'lil 


Jersey  .       .   .   . 

II"!  bin.  .  .  . 
Ayrshire  .... 
Dairy  Shorthorn 


lb. 

lb. 

lb. 

[96 

55 

102 

58 

"1 

53 

90 

69 

93 

85 

88 

53 

69 

27 

73 

26 

65 

30 

73 

11 

19 

73 

Weight 

of  calf 
in  jii 

tiou 

to  dam 


6-5 
8.0 
6.9 
6.0 


Table  II  is  a  combination  of  all  data  available  for  dairy  breeds  indu  1 
ted  in  this   papex  and  those  summarized  by  Henry  and 

M"l 
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Table  II. 

Birth  weights  of  the  dairy  breeds   [all  available  data). 


Breeds 


Number 
of  calves 


Average    weight 
both  sexes 


Average 
weight  of  dams 


Jersey 

Ilolstein  .  .  .  . 
Guernsey  .  .  .  . 
Ayrshire  .  .  .  . 
Brown  Swiss  .  • 
Dairy  Shorthorn. 


253 
229 

57 
80 

5 
30 


lb. 


55 
89 

7i 

I    72 
IOO 

73 


lb. 


867 

1  137 

996 

983 
1  123 
1  216 


Relation  of  age  of  dam.  —  Table  III  gives  the  data  for  the  Jersey 
and  Holstein  breeds  arranged  to  show  the  average  weight  of  calves  in 
relation  to  the  age  of  the  dam.  The  dams  averaged  close  on  twenty-nine 
months  of  age  at  the  time  of  birth  of  the  first  calf.  The  intervals 
betweenxthe  birth  of  successive  calves  in  the  herd  from  which  the  data 
are  taken  average  about  thirteen  months. 

Table  III. 
Influence  of  age  of  dam  upon  weight  of  calf  at  birth. 


Number  of  calf 


Jerseys 


Number 
of  calves 
included 


Average 

weight 

lb. 


Holsteins 


Number 
of  calves 
included 


Average 
weight 

lb. 


First  .  • 
Second  • 
Third  . 
Fourth  . 
Fifth  .  . 
Sixth  .  . 
Seventh . 
Eighth  . 
Ninth  . 
Tenth.  . 
Eleventh 
Twelfth  . 


44 
35 
35 
18 

13 
16 

14 
8 

4 
3 
3 
2 


51 
55 
58 
62 

58 
52 
56 
56 

53 

64 

5i 
50 


45 
3i 

26 

10 
10 

5 

7 
7 
5 
2 


85 
88 

95 
93 

101 
90 

103 
98 
85 
89 


Length  of  gestation  period.  —  Table  IV  gives  the  average  lenght 
.  of  the  gestation   period  for  Jersey  calves  grouped   according  to  weight 
at  birth. 

Relation  of  the  size  of  the  dam.  —  Table  III  shows  that,  on 
the  average,  the  first  calf  is  lighter  in  weight  than  those  born  from  mature 
animals.  It  is  not  clear  from  these  data  whether  the  cause  of  the  lower 
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weight  for  first  calves  is  the  smaller  size  of  the  dams  or  the  immaturity 
in  age.  This  point  was  studied  further  by  compiling  the  weights  of 
the  dams  of  the  Holstein  breed  following  the  first  parturition  into  groups 
based  upon  their  weights.     These  data  are  given  in  Table  V. 

Table  IV. 
Relation  of  lenght  of  gestation  period  of  Jersey  cows  to  weight  of  calf  at  birth. 


■ 

Weight  Limits 

Gestation  Period 

Number  of  nimals 

lb. 

days 

4 

33-37 

274 

IO 

38-42 

277 

20 

43-^7 

278 

42 

48-52 

281 

41 

53-57 

281 

34 

58-62 

282 

19 

■     63-67 

284 

13 

68-72 

284 

3 

73-77 

281 

3 

78-82 

285 

Table  V. 

Influence  of  weight  of  dam  nfou  weight  of 
calf  at  birth. 


Average  weight 
of  dam 


Average  weight 
of  calf 


Weight  in 

proportion   to 
dam 


I      100  p  mnds 

P  tunds. 

■  i"  1  pound? 


lb. 

834 

948 

1  090 


lb. 

7" 

87 

92 


dam 

9-4 

9-4 
8.4 


These  figures  suggest  that  the  smaller  weight  of  the  first  calves  of 
heifers  is  probably  due  to  the  smaller  size  of  the  dam  rather  than  to  her 
immaturity. 

Tin.  imi.i  EnCE  OF  THE  SIRE  ON  WEIGHT  OF  CALVES.  —  A  study  of  the 

available  data  from  this  standpoint  does  not  indicate  any  variation  that  can 
ttributed  to  thi^  cause  with  the  exception  of  a  few  cases  of  cross- 
breeding. Calves  dropped  by  three  pure  bred  Jersey  cows  and  sired  by  a 
purebred  Holstein  bull,  averaged  73  pounds  in  weight,  while  other  calves 
from  the  an  ■  cows  sired  by  a  Jersey  bull,  averaged  56  pounds  in  weight. 
Three  calves  sired  by  a  Holstein  bull  from  Ayrshire  cows  averaged  80 pounds 
compared  with  an  a  of  66  pounds  for  three  calves  from  the  same 

cows  by  Ayrshire  hulls. 
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Nutrition  of  dam.  — The  influence  of  nutrition  of  mother  upon  weight 
of  calf  at  birth  is  shown  in  Table  VI. 


Table  VI. 


Number 
of  animals 


Average  weight 

of  cow  following 

calf's  birth 


Length 

of  gestation 

period 


Average 
weight 
of  calf 


Light  fed  Jerseys.  . 
Heavy  fed  Jerseys  . 
Light  fed  Holsteins. 
Heavy  fed  Holsteins 


8 

7 
S 
6 


673 
936 

855 
1  032 


281 
276 
276 
275 


50 

44 
79 
81 


Conclusions.  —  Breed  is  the  most  important  factor  influencing  the 
weight  of  calves  at  birth.  Male  calves  average  from  5  to  8  per  cent,  heavier 
than  females.  Calves  produced  by  immature  cows,  two  to  four  years  of 
age,  are  smaller  than  those  from  mature  cows  five  to  ten  years  of  age. 
There  is  a  tendency  for  cows  of  an  advanced  age  to  produce  calves  rather 
smaller  than  those  from  cows  in  the  prime  of  life.  The  length  of  the  ges- 
tation period  is  not  correlated  with  the  size  of  the  calf  at  birth  except  in 
cases  of  extremely  large  or  small  calves,  when  such  a  relation  usually 
exists.  The  sire  apparently  has  but  little  influence  upon  the  size  of  the 
calf  at  birth,  when  both  sire  and  dam  are  of  the  same  breed,  but  in  case  of 
cross  breeding  the  influence  of  the  sire  is  evident.  The  nutrition  of  the 
cow  during  gestation  does  not  influence  the  size  of  the  calf  at  birth  to  any 
appreciable  extent  except  possibly  under  most  extreme  conditions  con- 
tinued for  a  long  interval. 

945  -  A  Comparison  of  Concentrates  for  Fattening  Steers,  in  the  United  States.  — 

Ward,  N.  F.,  Jerdan,  S.  S.  and  I,loyd,  F.  R.,  in    United  States  Department  of  Agri- 
culture, Bulletin  No.  761,  16  pp.  Washington,  April  7,  1919. 

I.  The  comparative  value   of  cottonseed   meal,  cold-pressed 

COTTONSEED   CAKE,  AND  A  MIXTURE  OF  COTTONSEED  MEAL  AND  MAIZE  FOR 

fattening  steers.  —  To  make  a  comparison  of  the  relative  feeding- 
value  of  cottonseed  meal,  cold-pressed  cottonseed  cake,  and  a  combination 
of  cottonseed  meal  and  corn-and-cob  meal,  these  three  different  concen- 
trates were  fed,  with  the  same  kinds  of  roughage,  to  3  lots  of  25  steers 
each,  raised  in  Mississippi,  aged  2  to  3  years  and  averaging  860  lb.  in 
weight  at  the  beginning  of  the  experiment. 
When  on  full  feed  each  steer  got : — 

Lot  I.  Cottonseed  meal  7.41b.  -f-  corn  silage  41.81b. 

Lot  II.  Cold-pressed  cottonseed  cake  11  lb. -f  corn  silage  31.5  lb. 

Lot  III.  Cotton   seed    meal   6   lb.  -f-  corn-and-cob-meal  3  lb.   + 
corn  silage  37  lb. 

The  steers  of  I,ot  II  which  received  cold-pressed  cottonseed  cake 
consumed  much  less  silage  than  the  others,  because  of  the  larger  amount 
of  dry  matter  in  the  concentrates  of  their  ration. 
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The  average  daily  gain  in  weight  per  head  was  2.04,  2.01,  and 
2.05  lb.  respectively  for  the  3  lots,  01  practically  the  same  for  all.  _  The 
greatest  variation  in  the  total  gain  was  4  lb.  per  head  during  a  period  of 

123  days. 

The  cost  of  the  foods  was  as  follows-:  cottonseed  meal  $22,50  per 
ton,  cold-pressed  cottonseed  cake  §16,50  per  ton,  corn  70  cents  per  bushel, 
cowpea  hay  $10  per  ton,  silage  $3  per  ton.  The  feed  cost  per  pound  of 
gain  in  live  weight  was  respectively  7.0,  6.8  and  7.8  cents  for  the  3  Lots 
and  the  net  profit  per  head  was  $5.45,  $5.50  and   $4.58,  respectively. 

Cottonseed  meal  at  §22.50  per  ton.  is  as  economical  as  cold-pressed 
cottonseed  cake  at  §16.50.,  for  31b.  of  the  latter  were  of  equal  feeding  value 
as  4  lb.  of  the  latter.  The  former  contained  40.4  %  of  protein  and  the 
latter  27.6  %  of  protein  :  the  cold  pressed  cotton  cake  was  eaten  readily 
from  the  first  by  all  the  steers. 

There  was  no  advantage  in  feeding  a  one  third  ration  of  corn-aud-eob 
meal  combined  with  cottonseed  meal.  The  degree  of  finish  for  the  3  Lots 
u  as  the  same  and  all  sold  at  the  same  price,  viz,  §7.35  per  hundred  pound. 

The  average  dead-weight  yield  was  59.4  %,  59.1  %  and  58.8  %  res- 
pectively,   which  is  high. 

II.   Comparison  between  the  rations  :    (a)   Cottonseed   meal  ; 

(b)  ONE    THIRD    COTTONSEED    MEAE    +  TWO    THIRDS    BROKEN-EAR     CORN  | 

(c)  ONE    THIRD    COTTONSEED    MEAE    +  TWO    THIRDS    SHELLED    CORN,*    FOR 

fattening  STEERS.  —  Each  of  these  three  rations  differing  in  concentrates 
was  fed  for  141  days  to  a  lot  of  25  two  and  three  year  old  steers  whose 
average  initial  weight  was  825  lb.  When  on  full  feed  they  got  the  follow- 
ing daily  rations : — 

Lot  I.  Cottonseed  meal  7  lb.  +  corn  silage  40  lb.  +  oat 
s1 1  i\v  5  b. 

Lot  II.  Cottonseed  meal  3.5  lb.  +  broken  ear  corn  8.7  lb.  +  corn  silage 
36  lb.  +  oat  straw  2  lb. 

Lot  III.  Cottonseed  meal  3.5  lb.  +  shelled  corn  7  lb.  -f  corn  silage 
oat  straw   2.. 1  lb. 
The  steers  of  the  3  lots  gained  1.56, 1.66  and  1.70  lb.  per  head  per  day 
on  the  average  for  the  period  of  141  days.     The  final  average   weights 
were  i<u|,  1059  and  1066  lb.  respectively. 

The  feed  cost  per  pound  of  gain  was  respectively  9.53,10.82  and  10.75 
cents.  Lots  II  and  III  were,  accompanied  by  a  herd  of  25  hogs  to  consume 
the  incompletely  digested  corn  in  the  dung.  The  net  average  profit  per 
head  v.  .19  for  Lot  I,  §11.87  for  Lot  II,  and  §1148  for  Lot  III,  if  no 

credit  is  given  for  the  gain  in  weight  of  the  hogs,  which  was  about  §j 
pei  v  t<  er. 

Without  I  illowing  the  steers  the  feeding  of  corn  would  have  been 

considerably  less  profitable  than  feeding  with  cottonseed  meal  alone;  but 
as  carried  out  the  use  ol  com  gave  approximately  the  same  profit.    The 

I  yields  of  each  lot  were  58.2  %,  57.8  %  and  57.4  %  respectively; 
the  carcasses  were  well  covered  with  fat.  The  steers  sold  for  §8.60  per 
too  lb.  live  weight,  except  one  steer   of   Lot  I   which   sold   for    §8    per 
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ioo  lb.     In  this    experiment  it  is  assumed   that   the  cost  of  labour  was 
covered   by  the  value   of  the   manure. 

946  -  Research  on  the  Galactagogic  Effet  of  Certain  Drugs,  in  the  United  States.  —  Mac 

Candlish,  A.,  in  Journal  of  Dairy  Science,  Vol.  1,  No.  6,  pp.  475-486,  bibliography  of 
5  publications.  Baltimore,  March,  191 8. 

The  effect  of  galactagogues  on  milk  production  in  cows  has  been, 
indeed,  very  slightly  studied  experimentally.  Furthermore  results  ob- 
tained by  various  authors,  for  cows  or  for  other  animals,  do  not  agree. 

The  author  has  tested  the  effect  on  cows  of  the  following  drugs : 
—  Alcohol  ;  castor  oil ;  pituitrin ;  pilocarpine  and  physostigmine  ;  aloes  ; 
aloin,  calomel  and  nux  vomica  ;  magnesium  sulphate,  sodium  chloride  and 
nux  vomica.  He  got  negative  results,  and  even;  generally,  a  reduction 
in  the  quantity  of  milk  and  butter  produced  ;  the  reduction  was  parti- 
cularly noticeable  with  the  use  of  pituitrin  and  castor  oil.  Wide  indi- 
vidual variations    were    shown  by  cows  in  response  to  these  drugs. 

947  -  Manioc  Flour  and  Butter  Production.  —  gouin,  Andre  and  andouard,  p.,  in 

Comptes  Rendus  des  Seances  de  V  Academie  d' Agriculture  de  France,  Vol.  V,  No.  1,  pp. 
43-44.  Paris,  January  8,  1919. 

In  this  article,  the  writers  inform  the  Academie  of  one  of  the  causes 
leading  to  the  butter  crisis  in  France.  During  the  years  preceding  the  war 
many  cattle  breeders  used  to  skim  the  milk  given  to  their  calves,  and  in 
order  to  increase  the  nutritive  property  of  the  skimmed  milk,  manioc  or 
other  farinaceous  flours  were  added. 

As  during  the  war,  these  flours  were  not  obtainable,  the  breeders  were 
compelled  to  give  their  calves  whole  milk  which  had  a  serious  effect  upon 
butter  production.  If  the  breeders  could  be  supplied  with  1000  tons  of 
manioc  flour,  they  would  be  able  to  skim  17  million  litres  of  milk,  and 
make  750  000  kg.  of  butter,  without  the   calves   suffering  in  any   way. 

The  writers  show  how  necessary  it  is,  in  the  interests  of  food  produc- 
tion, that  the  cattle  breeders  of  France  should  be  furnished  with  manioc 
from  the  French  colonies. 

948  -  Correlation  Between  the  Percentage  of  Fat  in  Cow's  Milk  and  the  Yield.  —  Ro- 
berts, C,  in  Journal  of  Agricultural  Research,  Vol/XlV,  No.  2,  pp.  67-96  +  21  tables. 
Washington,  July  8,  191 9 

It  is  a  generally  accepted  opinion  that  cows  with  a  large  yield  of 
milk  produce  a  smaller  percentage  of  fat  than  do  cows  with  a  small  yield 
of  milk.  To  what  extent  this  is  true  has,  however,  up  to  the  present 
time  never  been  demonstrated  by  careful  scientific  investigation.  From 
the  study  of  the  records  of  2  166  Ayrshire  cows,  James  Wieson  (The  sepa- 
rate Inheritance  of  Quantity  and  Quality  in  Cows  Milk,  in  Scientific  Pro- 
ceedings of  the  Royal  Dublin  Society,  New  Series,  Vol.  XII,  No.  33. 
pp.  470-470,,  1910)  concluded  that  yield  of  milk  and  percentage  of  fat 
were  inherited  independently  of  each  other. 

In  a  criticism  of  this  work  (Note  on  the  Separate  Inheritance  of 
Quantity  and  Quality  of  Cow's  Milk,  Biomttrika,  Vol.  VII,  No.  4,  pp  54-s-550, 
1910)  K.  Pearson,  by  means  of  a  correlation  table,  showed  that  with  a 
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increase  in  the  yield  of  milk,  there  was  a  small  but  significant  decrease 
in  the  percentage  of  fat. 

In  a  later  work  (The  Principles  of  Stock  Breeding,  pp.  I2I-I22, 
London,  IQI2),  J.  WILSON  states  that  high  quality  of  milk,  that  is  to  say 
milk  rich  in  fat,  is  produced  by  cows  giving  all  kinds  of  yields  high,  ave- 
rage, or  low,  and  the  same  may  be  said  as  regards  milk  of  low  quality. 
These  facts  would  appear  to  prove  that  yield  and  quality  are  independent 
characters.  It  seemed  to  the  writer,  however,  that  it  would  be  well  to 
make  a  more  careful  statistical  investigation  of  the  matter. 

A  large  body  of  data  forming  the  greater  part  of  the  material  for 
this  invc  stigation  was  furnished  by  the  registers  of  the  different  American 
Associations  for  breeding  milch  cows.  Only  yearly  tests  were  used. 
The  method  of  finding  the  relation  between  the  percentage  of  fat  and  the 
yield  of  milk  was  by  means  of  the  correlation  table.  The  cows  were 
divided  according  to  their  ages  at  the  beginning  of  the  experiment  into  the 
following  4  groups :  —  2-3  years ;  3  to  4  years ;  4  to  5  years ;  5  years 
and  over. 

The  writer  concludes  from  the  results  of  his  investigations,  that  a 
significant  negative  correlation  exists  between  the  percentage  of  fat  in 
cow's  milk  and  the  yield  for  Jerseys,  Guernseys,  Holstein-Friesians,  grade 
Jerseys,  grade  Holstein-Friesians,  and  cows  unclassified  as  to  breed.  The 
correlation  for  Ayrshires  is  not  significant  in  the  subgroups  classed  in 
respect  to  age,  but  it  is  significant  when  these  groups  are  treated  as  a 
whole. 

The  yield  of  milk  increases  with  age.  However,  since  all  cows  5 
years  of  age  and  over  are  classed  together,  it  may  well  be  that  the  yield 
decreases  at  some  period  beyond  5  years.  Pearl  and  Patterson  (The 
Change  of  Milk  Flow  with  Age  from  the  Seven-Day  Records  of  Jersey 
Cows,  Maine  Agr.  Exp.  Sta.  Bull.  262,  pp.  145-152,  1917)  showed  that  in 
Jersey  cows,  when  the  7-day  records  are  used,  the  maximum  production 
is   reached  between  the  eighth  and  ninth  year. 

C.  Crowther  (Variation  in  the  Composition  of  Cows'  Milk,  Journal 
of  Agricultural  Science,  Vol.  I,  part  2,  pp.  149-175,  1905),  from  his  records 
of  Ayrshires,  is  of  the  opinion  that  maximum  production  is  close  to  the 
eighth  year.  In  the  Jersey,  Guernseys,  and  Holstein-Friesians  the  percen- 
fat  remains  fairly  constant  for  the  different  ages  studied.  However, 
the  group  of  animals  5  years  of  age  and  over  in  the  Jerseys  and  Guernseys 
show-  a  slightly  lower  percentage  of  fat  than  the  younger  groups.  In  the 
case  of  the  Ayrshires,  there  is  a  gradual  decrease  with  age.  Between  the 
youngest  and  the  oldest  groups  there  is  a  difference  of  0.15%.  When 
judged  by  the  standard  deviation,  age  has  no  influence  on  the  variability 
of  the  percentage  of  butter  fat.  But  the  class  5  years  of  age  and  over  is 
more  variable  in  the  yield  of  milk  than  the  younger  groups. 

This  may  be  due  to  the  inclusion  in  this  ,^rroup  0!  old  COWS  whose  milk 

has  d<         1  1. 

Using  ili<'  standard  of  deviation  as  a  basis  of  comparison,  it  is  found 
that  tl  influence  on  the  variability  of  milk  yield  and  per- 
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centage  of  fat.  For  variability  in  yield  the  breeds  stand  in  the  following 
order  in  an  ascending  scale :  —  Jersey,  Ayrshire,  and  Guernsey  practically 
the  same,  then  Holstein-Friesian.  For  percentage  of  fat,  the  order  is  : 
Holstein-Friesian  and  Ayrshire  about  the  same,  Guernsey,  Jersey. 

The  average  production  of  milk  is  as  follows :  —  Holstein-Friesian 
14  443.1  lb.  —  Ayrshire  9417.1  lb.  —  Guernsey  8644.4  lb.  —  Jersey 
7  491.4  lb.     The  average  percentages  of  fat  for  th  .  different  breeds  are  :  — 

Jersey  5  392  lb.  —  Guernse  y5  033  lb.  —  Ayrshire  3  933  lb.  —  Hol- 
stein-Friesian 3  435  lb.  ^ 

949  -  Testing  of  Purebred  Dairy  Cows  in  New  Zealand.  —  singleton,  w.m.  in  The  New 

Zealand  Journal  of  Agriculture,  Vol.  XVIII,  No.  2,  pp.  65-78.   Washington,  February 

20,    I919. 

The  progress  of  the  Certificate-of-Record  System  in  1918  has  been  con- 
siderable. During  the  latter  part  of  1917  some  118  breeders  were  being 
visited  regularly  by  the  Division's  testing  officers.  For  the  corresponding 
months  of  1918  there  were  155  breeders  on  the  list  for  monthly  visits. 
The  number  of  certificates  issued  during  each  calendar  year  since  the  com- 
mencement of  the  system  are  given  in  Table  I. 

Table  I. 


Breed 


Jersey     . 
Friesian  . 
Ayrshire 
Shorthorn 
Totais     . 


1913 


67 

48 


1914 


T3 


-     H 

Co 

ft 

v 


104 

67 

17 


115    188 


14 

II 

I 

26 


1915 


91 
62 

12 

2 
117 


a! 
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ft 


4 
9 

1 

14 


1916 


94 

44 

9 

7 

154 


HI 


11 
5 
3 

3° 


1917 


94 
62 

4 

21 
1S1 


ft 


13 

14 

3 

30 


1918 


"3 

57 

4 

22 

196 


ft 

V 


8 
14 

22 


Jersey.  —  During  the  year  1918  the  maximum  class  increase  in  average 
production'  is  shown  by  the  four-year-olds,  where  the  figures  have  been 
raised  from  410.53  lb.  butter-fat  in  1917  to  448.41  lb.  in  1918,  an  impro- 
vement of  37.88  lb.  The  700  lb.  butter-fat  class  has  an  accretim  of  one 
name,  the  6oolb.  class  of  five  names  and  the  500  lb.  class  of  eleven  names. 
The  milk  records  held  by  Mere  of  the  junior  two-year  olds  with  12164  lb. 
milk,  containing  663.64  lb.  fat  and  the  butter-fat  record  by  Madam  May- 
fllower  with  11793.2  lb.  milk  containing  763.41  lb.  ft.  The  list  of  Jersey 
bulls  who  have  at  least  four  C.  O.  R.  daughters  from  as  many  different 
dams  comprises  the  names  of  some  thirty-two  bulls,  six  of  which  were 
added  during  1918.  Majesty  Fox  stands  first  with  24  C.  O.  R.  daughters. 

Friesians.  —  An  increase  is  shown  in  the  average  yield  for  each  class 
save  that  of  the  senior  four-year  olds  which  was  specially  high  for  1917. 
The  junior   four-year-olds   have    a   high  average  this  year  [(15  779-i°  lb 
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milk  and  576.13  lb  fat)  and  the  junior  two-year-olds  have  also  produced 
higher  figures  by  a  wide  margin  (11  281  lb.  milk  and  407.32  lb.  fat  against 
9887.60  lb.  milk  and  353.73  lb.  fat  in  1917). 

The  championship  milk-record  is  held  by  Westmere  Princess  Pie- 
tertje  of  the  junior  four  year-olds  class  with  24  199  lb.  milk,  containing 
939.78  lb.  fat. 

The  list  of  Friesian  bulls  with  four  or  more  C.  O.  R.  daughters,  includes 
20  names.  The  Friesian  bull  Prince  Pietje  Paxton  qualified  during  1918, 
has  now  seven  C.  O.  R.  daughters,  only  one  of  which  was  old  enough  for 
the  senior  two-years-old  class. 

Milking  Shorthorns.  —  Among  the  seventeen  mature  records  are  one 
in  the  600  lb.  and  three  in  the  500  lb.  butter-fat  class.  The  milk  and  but- 
ter-fat record  is  held  by  YVillowbank  Beauty  with  15  725.80  lb.  milk  and 
655.22  lb.  fat. 

Ayrshires.  ■  -  Three  breeders  of  Ayrshires  patronised  the  C.  O.  R. 
testing  in  1918.  The  milk  record  is  held  by  Alexandra  of  the  mature  class 
of  Waipapa  with  14  636  lb.  milk  and  582.47  lb.  fat. 

The  cooperation  of  the  four  Breeders'  Associations  connected  with  the 
C.  O.  R.  work  has  again  been  very  helpful  to  the  Dairy  Division  during 
the  past  year. 

950  -  French  Cattle  in  Argentina.  —  Sagnier,  Henry  (from  a  report  by  M.  Signoret), 
in  Comptes  rendus  de  V  Academie  d' Agriculture  de  France,  Vol.  V,  No.  iS,  pp.  532-533. 
Paris,  May  14,  1919. 

M.  Charles  Signoret  has  furnished  data  respecting  the  returns 
obtained  in  Buenos  Aires  from  ^rass-fattened  beef  cattle. 

From  the  point  of  view  of  the  quality  of  the  meat,  crosses  between 
the  Charolais  breed  and  the  local  cattle  gave  excellent  results,  better  than 
those  obtained  from  other  breeds. 

It  has,  however,  been  found  in  Paris  in  the  frozen  meat  trade,    that- 
tin-  Argentine  beef  has  the  disadvantage  of  being  too  fat.  further,  the  fat 
is  not  well  distributed,  whereas  the  carcasses  of  animals  of  the  Charolais, 
N"ormand,  and  Limousin  types  yield  more  firm    meat    of    prime    quality, 
and  tin-  fat  is  better  distributed,  but  there  is  no  layer  of  suet. 

In  order  to  fulfil  the  trade  requirements  in  France,  Belgium,  Switzer- 
land and  Italy  and  to  overcome  the  existing  prejudice  against  frozen 
meat,  it  would  1><-  well  for  tin  Argentine  breeders  to  cross  some  of  their 
native  catle  with  French  beef  breed-,  which  would  enable  them  to  supply 
the  above-mentioned  countries  with  the  type  of  meat  that  is  preferred 
there. 

951  -  General  Census  of  Cattle  in  Mauritius,  1918.  —  Henri  Robert  in  Department  of 
igrieulture   Mi-  \lletin  N'.>.    \,  pp.   1   r6    Mauritius,    [918. 
This  bulletin  gives  the  results  of  a  census  of  cattle  in  Mauritius  con- 
ducted during  August  [918,  and  by  comparison  with  data  previously  given 
for  the  census  of   101  \.  allows  the  effects  of  war  condition-  on  the  milch, 
v.    ikin  ■  and  breeding  Stock  of  the  Colony  to  be  accurately  gauged. 
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The  data  adduced  show  that  during  the  last  four  years  the  total  num- 
ber of  stock  in  the  Colony  has  diminished  by  over  8  ooo  head  and  consists 
of  ii  224  bullocks,   11  183  cows,   6447  heifers  and  4  116  small  bulls. 

It  is  interesting  to  compare  the  diminution  in  numbers  with  the  in- 
creased value  of  live  stock.  The  value  of  the  41  300  head  of  cattle  existing 
in  1914  was  placed  at  Rs.  3  400  000.  The  general  average  per  head  was 
estimated  to  be  about  Rs.  82,  with  particular  averages  as  follows,  as 
compared  with  the  averages  of  1918 :  — 

Description    of   animals  Value  per  head 

1914  191S 

Milch  cows 80  200 

Calves 20  50 

Adults  in  herds 70  130 

Young  animals  in  herds 40 

Balls 130  300 

Draft  bullocks 155  350 

At  present  the  general  average  value  per  head  is  estimated  to  be 
Rs.  194,  making  for  the  total  of  32  970  head  of  cattle  at  present  recorded  in 
the  Island  a  total  of  Rs.  6  400  000,  that  is  to  say  an  increase  of  Rs.  3  000  000 
(90  %)  on  a  number  of  animals  which  is  20  %  less  than  in  19 14. 

952  -  The  Open  Shed  compared  with  the  Closed  Barn  for  Dairy  Cows.  —  woodward, 

T.  E.,  Turner,  W.  F.,  Hale,  W.  R.  and  Mc  Nulty,  J.  B.,  in  U,  S.  Department  of  Agri- 
culture, Bulletin  Xo.  736,  13  pp.,  Washington,  D.  C,  November  15,  1918. 

Twenty-one  cows  were  used  in  the  experiment  herd,  being  divided 
into  two  groups,  which  were  kept  alternatively  in  the  open  shed  and  the 
closed  barn  for  three  years. 

In  general,  little  difference  could  be  noted  in  the  contentment  of  the 
cows  under  either  open-shed  or  closed-barn  conditions.  There  seems 
to  be  little,  if  any,  difference  in  the  amount  of  actual  sickness  observed 
under  the  two  conditions.  But  the  closed  barn  was  a  modern,  well 
ventilated  structure,  and  in  many  of  the  common  poorly  ventilated  dairy 
barns  the  impure  air  would  doubtless  be  an  important  factor  in  deter- 
mining the  comparative  merits  of  the  system.  The  period  of  housing  cows 
is  placed  at  an  average  minimum  of  five  months,  from  November  to  M arch, 
for  most  sections  of  the  United  States. 

The  results  of  the  experiments  are  summarised  as  follows  : — 

The  cows  consumed  somewhat  more  feed  and  produced  slightly  more 
milk  when  kept  in  the  open  shed  than  when  kept  in  the  closed  barn. 
The  increase  in  production  was  not  quite  large  enough  to  offset  the  extra 
feed  cost. 

When  kept  in  the  open  shed  there  was  a  tendency  for  "  boss  cows  " 
to  deprive  weaker  individuals  of  their  feed  and  of  the  normal  advantages 
of  the  shed,  which  resulted  in  lower  milk  yields  from  the  weaker  and  more 
timid  cows. 

All  operations  considered,  milking  and  feeding  excluded,  slightly 
more  labour  was  required  to  care  for  the  cows  when  kept  in  the  open  shed. 
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The  manure  was  apparently  well  preserved,  until  it  could  be  hauled 
to  the  land,  under  the  open-shed  system.  It  was  also  handled  more  eco- 
nomically than  in  the  closed  barn.  Cornstalks  in  the  manure  were  suffi- 
ciently decomposed  to  be  handled  successfully  with  the  manure   spreader. 

Under  the  open- shed  system,  68  %  more  bedding  was  required  for 
each  cow,  but  the  cows  were  cleaner  and  more  comfortable.  There  was 
little  difference  in  the  time  required  to  bed  them  under  the  two  systems. 
It  is  possible  to  use  cornstalks  or  other  coarse  material  for  bedding  in 
the  open  shed. 

There  appeared  to  be  little  if  any  difference  in  the  frequency  of  in- 
juries to  cows  under  either  open- shed  or  closed-barn  conditions. 

953  -  Sheep-Breeding  in  Italy.  —  Vezzani,  V.,  iu  Minerva  agraria,  Year  XI  (VI  of  the 
2nd.  Series)  Xos.  5-6,  pp.  49-52.  Milan,  March  1-16,  1919. 

From  the  point  of  view  of  numbers,  sheep  are  the  most  important  stock 
in  Italy.  According  to  a  general  census  of  stock  taken  on  March  19,  1908, 
the  sheep  returns  were  as  follows  :  lambs  (of  both  sexes)  of  less  than  one 
year  of  age  2  73S  244  —  sheep  one  year  old  and  over  ;  rams  382  809;  ewes 
7  N74  216  ;  castrated  sheep  167  657  —  total  11  162  926  sheep,  as  against 
18  861  head  of  cattle,  2  193938  horses,  mules  and  donkeys,  2507798 
swine,  and  2  714  878  goats. 

Since  1908,  the  number  of  sheep  has  continued  increasing,  especially 
in  Central  and  Southern  Italy,  where  sheep-breeding  is  most  developed. 
During  the  war,  the  sheep  did  not  decrease  in  the  same  manner  as  other 
>t<>ck,  so  that  the  census  returns  for  1918  were  :  lambs  (of  both  sexes)  less 
than  one  year  old  2  694  529  — -  rams  376  243  —  ewes  8  571  335  —  castrated 
sheep  —  total  11  735  910.  This  represented  an  increase  of  590  984 
head,  or  about  5  %  between  1908  and  191S.  The  value  of  these  sheep  now 
amount  to  about  1   milliard  francs. 

The  Italian  animals  are  often  very  much  more  valuable  for  their 
milk,  than  for  their  wool  or  mutton. 

Sheep  are,  as  a  rule,  thriftier  than  cattle  and  turn  to  better  account  the 

rer  and  coarser  products  of  the  farm,  adapting  themselves  more  easily 

t<>  lii^h  pastures  and  to  the  most  rocky  and  awkwardly  situated   grazing 

,^r<  mi  ids.     This  does  not,  however,  mean  that  a  well-fed  sheep  will  not  yield 

better  products  Hum  a  poorly  nourished  animal. 

In  tlu-  Campagna  Romana,  the  richest  pastures  are  reserved  for  the 

sheep,  while  the  horses,  mules  and  donkeys,  as  well  as  the  cattle  which  are 

I  in  the  "brado"  or  "semi  brado"  manner  (on  pasture,  or  sea- 

have  to  content  themselves  with  the  stubble  and  the  arid 

it  the  migrating  flocks  have  abandoned.  Generally,  however,  land 

which  is  capable  of  producing  the  best  forage  is  orefered  for  cattle  breeding. 

ep  require  und  and  cannot  with  impunity  be  kept  in  sheds 

>ughou1  the  year.  Sheep-rearing  is  practiced  in  Large  country  estates 

her  than  on  small  properti 

In  Italian  rtu  tiomy,  it  is  chiefly  along  the  Central  and  .Southern 

•li.it  sheep  are  of  much  importance.     There, 

[ffS-HJ 


SHEEP  951 

in  addition  to  sheep-breeding  on  a  small  scale  on  general  farms,  change  of 
pasture  has  been  the  rule  from  the  most  remote  times.  The  flocks  go  up 
to  the  high  Apennine  pastures  in  summer,  remaining  there  until  the  autumn, 
when  they  descend  to  winter  on  the  fallow  laud  and  permanent  pastures  of 
the  summer  farms  of  the  Maremma.  Sheep  breeding  is  not  generally  prac- 
tised by  the  land-owners  of  the  plain,  but  has  become  an  autonomous  in- 
dustry in  the  hands  of  shepherds  who  rent  pastures  in  the  plain,  and  on  the 
mountains,  and  exploit  the  flocks  for  their  own  advantage. 

Sheep-rearing  is  also  carried  on  in  the  Alps  where  it  enables  use  to  be 
made  of  high  pastures  (above  2000  m.)  which  are  rocky  and  steep.  In  the 
winter,  the  animals  return  to  the  plain,  to  pastures  specially  rented  for 
the  purpose.  On  the  medium-sized  and  small  farms  of  Central  Italy,  the 
sheep  consume  the  forage  of  inferior  quality  which  is  not  good  enough  for 
the  cattle.  They  graze  in  the  stubble,  by  the  roadside,  on  fallow  land, 
and  on  the  last  cutting  in  the  fields.  In  winter,  they  are  kept  in  sheds  and 
are  fed  upon  olive  branches  and  the  dry  leaves  of  the  hornbeam,  poplar, 
oak,  etc. 

Among  the  most  important  Italian  breeds  the  following  are  usually 
mentioned  :  the  .Bergamasca,  a  tall  animal  with  a  thick  fleece  of  inferior 
quality  ;  it  is  a  triple  purpose  sheep,  is  very  thrifty  and  lives  on  the  high 
Alpine  pastures,  as  well  as  on  the  Bergamo  and  Brescia  plains  —  the  Biellese 
or  Piedmontese,  or  fiandrona^  which  resembles  the  preceding  breed,  —  the 
"  Padovana  ",  a  tall  sheep  producing  abundant  milk,  and  excellent  wool. 
It  is  found  throughout  a  large  part  of  Venetia. 

(Other  Venetian  breeds  are  the  tosetti,  the  montslisani,  the  Lamon  and 
Belluno  sheep  which  yield  much  milk),  the  vissana  and  trie  sopravissana. 
The  two  latter  breeds  are  reared  in  greater  numbers  than  the  preceding  ones, 
they  are  common  in  central  Italy,  and  were  long  ago  improved  by  the  intro- 
duction of  merino  blood.  They  are  of  medium  size,  rather  well-shaped, 
thrifty  and  quiet ;  they  produce  milk  (from  which  the  highly  prized  Roman 
ftecorino  is  made),  wool  (of  excellent  quality  and  much  in  request  by  wool- 
combers,  because  it  gives  little  waste),  and  mutton.  Still  other  breeds  are 
the  gentile  of  Apulia,  which  has  been  greatly  improved  at  different  times  by 
the  importation  of  merinos  from  Spain  ;  it  is  a  average  sized,  quiet,  very 
strong  animal,  equally  good  as  a  wool,  milk  and  mutton  producer ;  its  short 
wool  is  excellent  —  the  breeds  with  straight  not  curb/  wool  (which  is  used 
solely  for  mattresses)  and  which  are  reared  in  Murges  (Apulia)  and  in  Io- 
nian Calabria  —  the  Calabrian  and  Sicilian  breeds,  thrifty,  quiet,  badly- 
shaped  animals  with  coars  straight  wool  —  the  Tunisian  or  Barbary  breeds 
with  fat  tails,  very  common  in  Sicily  ;  this  sheep  gives  a  large  amount  of 
coarse  wool,  mutton  of  inferior  quality,  and  but  little  milk  —  the  Sardi- 
nian, of  African  origin,  a  small  sheep,  with  inferior  wool,  and  producing 
little  mutton,  but  giving  a  large  quantity  of  milk  from  which  good  cheese 
is  made. 

As  a  whole,  Italian  sheep-breeding  is  based  on  rearing  native  races. 
The  efforts  made  of  late  years  to  improve  them  have  not  had  much 
effect.  On  the  initiative  of  the  ministry  of  Agriculture,  Rambouillet  merino 
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sheep  have  been  imported  for  the  purpose  of  obtaining  animals  that  ma- 
ture mop.  quickly,  and  also  in  order  to  increase  the  size  and  the  milk  pro- 
duction of  the  native  races.  The  results,  as  far  as  the  products  of  the  cros- 
ses were  concerned,  proved  most  satisfactory,  but  were  less  encouraging 
from  the  standpoint  of  breeding  a  pure  race,  and  not  enough  crossing 
was. effected  to  influence  sheep  rearing  as  a  whole. 

Milch  ewes  imported  from  east  Frisia  into  the  Campagna  Romana,  have 
never  been  able  to  adapt  themselves  to  the  Italian  climate.  Other  cross- 
ing experiments  carried  out  here  and  there  with  English  wool  and  mutton 
breeds  gave  no  results  and  had  to  be  abandoned  for  various  reasons. 

The  most  important  economic  functions  of  the  Italian  sheep  are  the 
production  of  milk  and  wool;  mutton  is  in  little  demand,  and  is  of  second- 
ary importance. 

Therefore,  the  objects  of  improving  sheep-breeding  are  to  obtain  bet- 
ter and  more  milk  and  wool,  and  to  attain  this  without  interfering  with  the 
harmonious  connection  existing  between  milk  and  wool  production  in  the 
best  Italian  flocks.  This  aim  can  be  attained  in  two  ways  :  — by  the  syste- 
matic selection  of  the  native  breeds  ;  by  crossing  the  latter  with  foreign 
breeds  possessing  the  desired  qualities.  Such  foreign  breeds  are,  however, 
by  no  means  numerous,  and  as  it  has  been  seen,  crossing  with  the  German 
breed  from  East  Frisia  gave  negative  results.  The  writer  has  tried  the 
Larzac  breed  which  comes  from  the  South  of  France  where  it  is  chiefly 
bred  for  its  milk,  wich  is  used  in  the  manufacture  of  the  celebrated  Roque- 
fort cheese.  These  sheep  give  on  an  average  60  litres  of  milk  a  year,  their 
wool  is  also  very  good,  and  they  never  produce  less  than  2.5  kg.  of  wool 
per  head. 

954  ~  Sheep-Breeding  in  Corea.  —  Bulletin  economique  de  I'Indochine,  Year  XXII,  New 
Series,  No.  134,  pp.  117.     Hanoi-Haiphong,  January-February,  191 9. 

The  Government  of  Corea  has  set  apart  in  the  budget  of  1919,  the 
sum  of  112  000  yen  for  the  encouragement  of  sheep-breeding  in  the 
country. 

Three  years  ago,  the  Governement  bought  400  Mongolian  sheep  (rams 
and  ewes)  and  consigned  them  to  the  Suwon  ad  Seipo  model  farms  with 
alts. 

In  1917,  a  -nod  number  of  these  sheep  were  distributed  among  the 
farmers  in  the  northern  provinces,  and  in  1918,  a  further  consignment  wa- 
in ide  to  farmers  in  the  southern  provinces. 

955  -  Improvement  of  Poor  Sheep-pasture  in  New  Zealand.  —  Aston,  b.  c,  in  The 

Zealand    Journal  1      culture,  Vol.    XVIII,  No.    r,  pp.   15-27.    Wellington, 

Januar  119, 

The  experiments  on  the  improvement  of  poor  sheep-pasture,  here  re- 
led,  were  conducted  a1  the  WallaceviUe  Laboratory  Farm  and  effected 
by  top  dressings  with  various  substances  and  judged  in  the  main  by  the 
live-weight  increa  the  animals  grazed  and  the  carrying  capacity  of 
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the  pasture.  The  area  selected  was  of  very  inferior  carrying  capacity 
in  the  unimproved  condition,  representing  a  considerable  area  of  similar 
land  in  the  Upper  Hutt  Valley  gravel  plain.  The  depth  of  soil  above 
the  gravel  is  very  shallow,  sometimes  not  more  than  i  ^  in.,  but  usually 
from  4  in  to  9  in.  The  porous  subsoil  so  near  the  surface  tends  to  dry 
up  rapidly  the  soil  in  the  summer.  The  grass  which  is  the  dominant  cons- 
tituent of  the  pasture  is  Dantonia  pilosa,  a  highly  drought-resisting  native 
grass  and  eminently  fitted  to  survive  on  the  shallow  dry  soils  of  this  area. 
The  soil  is  fairly  well  supplied  with  total  potash  and  nitrogen  and  available 
potash,  but  deficient  in  available  phosphoric  acid.  The  experimental 
paddocks  were  laid  off  into  75  1/.?0  acre  plots,  the  subdivisions  being  made 
by  sheep-netting.  Five  of  these  paddocks,  Xos.  1  to  5,  were  on  shallow 
soil  with  numerous  depressions  in  the  surface,  the  pasture  being  mostly 
Dantlwiiia  pilosa.  The  pasture  on  paddocks  6  and  7  was  of  much  better 
quality,  the  soil  being  deeper  and  improved  by  ploughing  and  seeding 
better  grasses. 

The  cost  of  the  various  dressings  per  acre  was  as  follows  : 


Paddock  No.  1  :  2/3  ton  nne  carbonate    of  lime o  13  o 

»  »     2  Control  

»  »     2  Dressing  as  on  No.     1  plus  5    cwt  Makatea 

Island  phosphate. 1  19  6 

»  »     4  Rough  unground  limestone  at  2  s  per  ton  and 

3  s.  per  ton  cartage,  and  extra  cost  of  spreading  o  13  o 

»            »     5  Ephos  phosphate  5    cwt 1  4  6 

»            »     6  Basic  superphosphate  5  cwt 1  5  o 

»            »     7  Basic  slag  5    cwt 1  7  6 

RESULTS  of  the  Experiments.  ■ —  The  botanical  survey  of  the  pa- 
sture showed  that  the  poor  native  Dantlwnia  grass  is  reduced  by  dressings 
of  limestone  and  of  the  mixture  of  limestone  and  phosphates,  and  that 
the  poor  exotic  grass  sweet  vernal  (Anthoxauttim  odoratum)  is  also  some- 
what diminished  by  these  dressings.  On  the  other  hand,  the  valuable 
suckling-clover  (Trifoluim  minus)  is  increased  by  phosphate  and  limestone, 
while  the  valuable  white  clover  is  very  greatly  increased  by  phosphate 
and  greatly  by  limestone.  The  valuable  exotic  crested  dogstail  (Cynosurus 
cristatns)  is  greatly  increased  by  limestone  and  phosphate,  and  more  greatly 
by  limestone  ;  the  valuable  exotic  cocksfoot  (Dactylis  glomerata)  is  also 
much  increased  by  phosphates  and  limestone.  The  deleterious  moss  is  di- 
minished by  liming,  and  almost  disappeared  with  the  aid  of  phosphates 
and  limestone.  Bare  ground  has  almost  disappeared  with  the  aid  of 
phosphates  and  limestone. 

During  the  grazing  experiments  the  animals  were  weighed  every 
month,  and  the  following  table  shows  the  differences  in  the  average  live- 
weights  in  pounds  per  sheep  due  to  the  feeding  on  the  pastures. 
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Results  of  Grazing  Experiments. 


Paddock 


No.  i 
lb. 


No.  2 
lb. 


No.  3 
lb. 


No.  4 
lb. 


No.  5 
lb. 


No.  6       No.  7 


lb. 


lb. 


First  season  (12  weeks) 16.3 

Second  season   (13  weeks)    ....        ic.o 
Third  season  (very  wet)  (28  weeks)  .        — 


20  21. 1       17.6 

12  15  12.21 

41.7        46.5       50 


17-8      30-3 
12.7      20.25 


25-5 
24.6 


The  results  of  the  weighings  of  the  period  from  May  to  December 
during  the  third  season  are  considered  important  enough  to  give  in  full 
for  paddocks  Xos.  2,  3,  and  4,  and  are  as  follows  (in  pounds)  :  — 


Dates  of  weighings 


May 
3° 


June     July 
24         13 


July 
31 


Aug. 
13 


Aug.    Sept.       Oct. 
30  24  8 


Nov. 

1 


Nov.      Dec. 
26  ir 


Average  weight  of  8  sheep  in 

paddock  No.  2  (Control)  .     94         103 
Average  weight  of  8  sheep  in 

paddock  No.  3 83%       90% 

Average  weight  of  8  sheep  in 

paddock  No.  4 89%       93/4 


98  y4 

99V1 

10114 

I023/4 

106 

I09Y* 

121 

103V4 

1 35V. 

89 

91  Yt 

92V, 

94'/« 

99Y4. 

I04M: 

ii4V2 

123% 

I28>/« 

90'/, 

96 

98 

iooU. 

106 

IH»/i 

1247. 

I35tt 

I391* 

In  conclusion  the  Author  points  out  that  these  experiments  at  Wallace 
ville  are  carried  out  under  exceptional  difficulties,  chief  of  which  are  the 
rapid  drying-up  of  the  soil  and  pasture  in  summer.  Although  the  very 
good  results  obtained  in  1918  may  be  largely  due  to  the  abnormally  fa- 
vourable rainfall  and  therefore  should  be  continued  for  a  series  of  years 
before  it  is  possible  to  obtain  an  idea  of  the  average  improvement  due  to 
fertilisers,  the  author  draws  attention  to  this  method  of  improving  poor 
Danthonia  country  following  "  birch"  forest  of  which  there  are  such  large 
areas  in  the  Dominion. 


95f>  -  Values  of  Various  Foods  for  Fattening  Pigs:  Research  in  Oklahoma,  United 
States.  \i  .  J.  s.    Department  of  Animal  Husbandry),  in  Oklahoma  A  ricu 

'">ii  Mi  rimental  Station,  Bulletin,  No  p.  7„  5  tab.  stillv 

'  »  t..     ! 

11  is  known  that  Kafir  corn  has  the  same  drawback  as  maize  for  fat- 
tening pigs,  thai  is  to  say  it  is  rich  in  starch  and  fats  but  contains  too  lit- 
tle protein.     Certain  I Is  are  consequently  used  to  supplement  the  lack 

of  protein  in  kaffir  corn  and  maize;  anion-  these,  those  generally  used  are 
slaughter  house  refuse  ("tankage"),  cottonseed  meal,  alfalfa  hay.  and  pea- 
nut meal. 

To  •  Main  the  comparative  values  <>:  some  of  these  supplements 
Professor  W.  I,.  Fowler  ui  rl  k  a  test  begining  November  jo,  eo,i6, 
and  ending  Februar    28,    p. 17  with  pigs  divided    into   .;  lot-.     The  p 
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had  easy  access  to  each  variety  of  food  given  them  and  could  choose  the 
kind  and  amount  of  feed  they  wanted. 

Lot  I  was  given  kafir  corn  and  tankage. 

Lot  II  Kafir  corn  and  peanut  meal. 

Lot  III  Kafir  corn  and  cottonseed  meal. 

Lot  IV.  Kafir  corn,  tankage,  peanut  meal  and  cottonseed  meal. 

The  gain  in  weight  per  day  per  head  and  the  quantity  of  food  required 
for  a  gain  of  ioo  lb.  were  respectively  :  —  Lot  I:  1.35  lb.  and  473  lb. ; 
Lot  II:  1.01  lb.  and  587  lb.;  Lot  III:  0.971b.  and  594  lb.;  Lot  IV  : 
1. 51  lb.  and  474  lb. 

Lot  IV  which  got  Kafir  corn  and  all  three  supplements  made  the  best 
gains  ;  however  the  amount  consumed  for  100  lb.  of  gain  is  practically 
the  same  as  for  Lot  II  fed  with  tankage  only  as  a  supplement.  Neither  pea 
nut  meal  nor  cottonseed  meal  as  a  supplement  gave  as  good  results  as  tan- 
kage or  all  three  supplements  combined.  Lot  IV  getting  all  three  supple- 
ments used  a  larger  percentage  of  supplements  than  the  other. Lots,  and 
Lot  I  which  got  kafir  corn  and  tankage  made  the  most  economical  use  of 
the  supplements. 

The  author,  wishing  to  verify  the  results  of  the  previous  test,  made 
similar  experiments  in  1918  which  began  on  January  29,  and  lasted  until 
April  9 :  the  feeds  used  were  the  same  and,  as  before,  the  pigs  had  a 
free  choice  of  the  food  offered.  The  pigs  had  been  pastured  on  alfalfa  and 
other  forage  crops  with  very  little  grain;  consequently  they  were  thin. 
They  were  well  housed  during  the  test  and  were  thus  protected  against 
cold. 

The  gain  in  weight  per  day  per  head  and  the  quantities  of  feed  for  100 
lb.  gain  in  weight  were  respectively:  —  Lot  1 :  1.97  lb.  and  361  lb.  ;  Lot 
II:  1.54  lb.  and  430  lb.;  Lot  III:  1.34  lb.  and  430  lb.;  Lot  IV: 
1.97  lb.  and  413  lb. 

It  will  be  noticed  that  the  greatest  gain  in  weight  per  day  was  in  the 
pigs  (Lot  I)  getting  tankage  in  addition  to  kafir  corn  and  of  Lot  IV  which 
got  all  three  supplements  ;  but  taking  into  consideration  the  amount  of 
food  eaten  to  produce  a  gain  of  100  lb.  in  weight  it  will  be  noted  that  tan- 
age  (Lot  I)  gave  the  most  economical  results.  Peanut  meal  gave  slightly 
better  results  than  cottonseed  meal.  From  the  above  it  may  be  concluded 
that  tankage  is  the  best  supplement  to  kafir  corn  in  fattening  pigs. 

The  author  also  tested  the  comparative  values  of  corn,  kafir  corn  and 
darso  "  (a  new  plant  the  grain  of  which  is  used  for  feeding  in  the  State  of 
Oklahoma)  in  rations  for  fattening  pigs;  24  pigs  of  the  same  breed  which 
were  used  in  the  test  were  divided  into  3  lots  :  Lot  I  were  fed  with  corn  and 
tankage;  Lot  II  with  "darso"  and  tankage;  Lot  III  with  kafir  corn 
and  tankage. 

The  gain  in  weight  per  day  per  pig  and  the  amount  of  food  consumed 
for  100  lb.  gain  in  weight  were  respectively  :  —  Lot  I:  2.01  lb.  and  348.7 
lb.  —  Lot  III:  1.97  lb.  and  423  lb.  —  Lot  III:  1.97  lb.  and  370  lb. 
It  will  be  noted  that  the  gain  in  weight  was  about  equal  in  the  lots  but 
if  the  quantity  of  food  required  for  a  gain  of  100  lb.  is  taken  into  conside- 
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ration  it  will  be  seen  that  corn  is  the  most  adavantageous  food  ;  kafir  corn 
comes  next  and  "  darso"  last.  But  taking  into  calculation  the  quantities 
i  >f  each  of  the  foods  eaten  and  of  the  supplement  tankage  in  each  lot,  the 
author  concludes  that  "  darso  "  requires  more  supplement  than  kafir  corn 
and  kafir  corn  less  than  corn. 

957  -  Hog  Pastures  in  the  Southern  States  of  America.  —  Carrier,  t,.  and  ashbrook, 

F.  G.,  in  Farmers  Bulletin  951,  U.  S.  Dept.  of  Agrie.,  pp.  20.  Washington,  May,  1918. 

The  production  of  green  fodder  is  essential  to  the  economical  pro- 
duction of  pork  ;  the  best  results  are  given  by  using  permanent  pasture, 
supplemented  by  temporary  pasture  composed  of  f  oder  crops  of  rapid  growth 
and  heavy  yield.  On  an  average,  1  acre  of  pasture  is  required  for  each 
brood  sow.  Further,  mature  crops  such  as  maize,  soya  beans,  peanuts, 
and  velvet  beans  are  required  in  autumn  for  fattening.  Oats,  rye  and  wheat. 
give  satisfactory  winter  grazing.  Green  food  alone  is  little  better  than 
a  maintenance  ration  ;  if  rapid  gain  is  desired  plenty  of  grain  must  be  gi- 
ven, that  is,  by  the  rule,  as  much  as  the  pigs  can  eat  without  waste.  The 
best  way  to  regulate  grazing  is  to  keep  the  pigs  in  temporary  enclosures 
fenced  with  wire  netting  supported  by  stakes  which  is  moved  as  soon 
as  the  enclosed  area  has  been  grazed  down.  As  a  rule,  the  pasture  should 
be  fairly  well  stocked,  because  pigs  like  the  young  tender  grass. 

The  authors  discuss  the  pork  producing  values  of  the  following 
forage  plants :  —  maize,  sorghum,  winter  cereals,  lucerne,  black  medick 
(Medicago  Iwpulina))  and  hop  clover  (Tri 'folium  prpcumbens),  red  clover, 
crimson  clover,  soya  beans,  velvet  beans,  cowpeas,-  peanuts,  chufas  (Cy- 
perus  esculentus),  sweet  potatoes,  mangels  and  rape  ;  and  they  recommend 
the  following  rotation  of  crops  and  pasturage  systems  :  — 

FOUR  YEAR  ROTATION    FOR    GENERAL    CONDITIONS.     —    The    system 
generally  adopted  is  :  — 

ist  year.  —  Cotton,  seeded  with  crimson  clover,  Medicago  denticulata, 
or  rye. 

2nd  year.  —  Soya  beans,  sorghum,  cowpeas,  peanuts,  or  sweet  po- 
tatoes,  followed  by  a  winter  cereal  seeded  in  autumn. 

I  year.  -      Wheat,  oats,  oats  and  vetch,    or  rye,  followed  by  cow- 
peas or  soya  beans. 

4///  year.        Maize,  with  a  cover  crop  such  as  crimson  clover  seeded 
when    the    last    cultivation    is    carried    out. 

Pig  pasturing  systems  for  fertile  bottom   lands.  —  This  sys- 
tem 1  onsists  "i   [o  a<  i    permanent  pasture  and  3  fields  of  an  area  of 
•  each,  which  is  sufficient  for  [o  brood  sow-  and  their  litters. 
xv.   —  Maize,  in  alternatf  rows  with  velvet  beans  to  be  used 
foi  late  autumn  and  winter  grazing. 

2nd  Sorghum  and  early  cowpeas,  to  be  grazed  in  midsummer 

and  early  autumn  ;  thru  2  acres  to  be  seeded  with  rape  and   1  acre  with 
mangels  foi  autumn  and  winter  grazing. 

'  year.  —  Soya  bean-  or  peanut,  to  be  grazed  in  early  autumn, 
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followed  by  seeding  with  oats  or  rye  and  crimson  clover  for  winter  and 
spring  grazing. 

Pig  pasturing  systems  for  fertile  uplands.  —  .Permanent  pas- 
ture, 10  acres  of  Bermuda  grass  and  lespedeza,  3  fields  of  an  area  of  3  acres 
each  in  which  the  following  rotation  is  adopted  (for  10  brood  sows  and 
their   pigs)  :  — 

Field  A  : — 

1st  year.  —  Maize,  with  soya  beans  or  velvet  beans  in  alternate  rows. 
2nd  year.  —  Sorghum  and  early  cowpeas,  seeded     in  autumn  with 

oats  or  rye  and  crimson  clover. 
yd  year.  —  Oats  or  rye  and  crimson  clover  followed  by  soya  beans 

or  peanuts. 

Field  B  :— 

1st  year.  —  Sorghum  and  early  cowpeas,  seeded  with  oats  or  rye  and 
crimson  clover  in  the  autumn. 

2nd  year.  —  Oats  or  rye  and  crimson  clover,  followed  by  soya  beans 
or  peanuts. 

yd  year.  —  Maize,  with  soya  beans  or  velvet  beans    in    alternate 
rows. 

Field  C  : — 

1st  year.  —  Oats  or  rye  and  crimson  clover,  followed  by  soya  beans 
or  peanuts. 

2nd  year.  —  Maize,  with  soya  beans  or  velvet  beans  in  alternate  rows. 

yd  year.  —  Sorghum  and  early  cowpeas,  seeded  with  oats  or  rye 
and  crimson  clover  in  autumn. 

Pig  pasturing  system  for  poor  clay  uplands.  —  For  10  brood 
sows  and  their  pigs,  15  acres  of  permanent  pasture  and  3  fields  of  an  area  of 
3  acres  each,  in  which  the  following  rotation  is  practised,  are  required  : — 

1st  year.  —  Maize  and  cowpeas  seeded  early  and  followed  by  rye  and 
crimson  clover  seeded  after  the  maize  has  been  grazed. 

2nd  year.  —  Soya  beans,  to  be  grazed  at  the  same  time  as  the  maize 
or  later. 

yd  year.  —  Sorghum  and  cowpeas  mixed,  to  be  grazed  in  midsum- 
mer, then  oats  to  be  seeded  for  winter  grazing. 

Pig  pasturing  systems  fot  light  sandy  soils.  —  For  10  brood 
sows  and  their  pigs,  10  acres  of  permanent  pasturage  and  4  fields  of  an 
area  of  3  acres  each,  in  which  the  following  rotation  is  practised,  are 
required : — 

1st  year.  —  Maize,  in  alternate  rows  with  soya  beans  or  velvet  beans. 

2nd  year.  —  Chufas  or  sweet  potatoes. 
.   yd  year.  —  Peanuts  or  cowpeas,  followed  by  rye  and  crimson  clover. 

/\th  year.  —  Winter  oats  and  vetch. 

958 -Systems  of  Hog  Farming  in  the  South-eastern  States  of  America.  —  Haskeix,  e.s„ 
in  Farmers  Bulletin  985,  United  States  Department  of  Agriculture,  38  pp.,  12  fig.  Washing- 
ton.,  Tune,  1918. 

The  author  describes  the  good  management  of  farms  where  hog  raising 
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is  carried  out  in  the  coastal  plains  of  the  south-east  of  the  United  States 
and  refers  to  :  —  Systems  of  pasture  providing  good  grazing  throughout 
the  year ;  rational  methods  of  treatment ;  best  breeding  methods ;  the 
number  of  pigs  to  aise  per  unit  of  area  ;  the  most  suitable  times 
of  the  year  for  farrowing  and  marketing ;  diseases ;  expenses  other 
than  for  feed.  He  deals  in  detail  with  various  fodder  plants  for  grazing, 
grown  in  the  district : —  oats,  rye,  rape,  Bermuda  grass  or  dogs  tooth 
lss  (Cynodon  Dactylon),  cat-tail  millet  or  spiked  millet  (Pennisetum 
typhoidcum),  early  Amber  sorghum  and  Orange  sorghum,  early  maize,  crab- 
grass  (S ali corn  ia  herbacea),  Florida  beggarweed,  Chufa  {Cyperus  esculentus), 
peanut,  velvet  bean  (Mucuna  pr miens  var.  ittilis),  sweet  potatoes.  He 
gives  the  following  table  shoving  the  usual  planting  and  grazing  periods 
and  the  carrying  capacity  of  crops  for  grazing  pigs  in  the  southern  coastal 
plain   of   Georgia. 


Crop 


Usual 
planting 

Period 


Usual 

g  razing 

period 


Maintenance   crops ;  — 

Oats  (grain  crop) October 

Oats  (for  pasture  only)    .    .    .  October 

Rye  pasture October 

Rape.    .  15  Xov.-i  Feb. 

Bermuda   glass 

Cat-tail  millet 15    Mar.-i  Ap. 

Sorghum April 

Finishing  irops  :  — 

Cow-peas April 

Early  Dent  corn 5  Mar. -25  Mar. 

aish  peanuts rsMar.-ioAp. 

Oat  stubble 

Watermelon  1  nil- 

Chufas VprilandMay 

tatoes 5  May-5  July 

North  Carolina  peanuts.   .    .    .  20  Mar.  -15  Ap. 
in  maize)   .    .    .  April 


1  Jan. -1  March. 
15  Jan. -10  May 

15  Jan.- 1  May 
15  Jan.- 1 5  May 

15  Apr. -1  Oct. 

1  May- 10  July 

1  June- 1  Aug. 


15  June-25  July 
1  July- 1 5  Aug. 
1  \ug.-20  Sept. 
1  July- 10  Aug. 
1  June-30  July 
1  5  Sept. -1  Dec. 
20  Oct. -3 1  Dec. 
i.s  Sept. -1  Jan. 
15  Nov. -1  s  Feb. 


Average  Average 

length      pounds 

of         of  hogs 

grazing  (1501b.) 
period    per  acre 


Average 

pounds 

:  of  gain 

from 
an  acre 
of  crop 


Months 

1.9 

3,5 

3-: 

3-7 

3-5 

3.8 

3-2 

"■3 

_     _ 

* 

5-5 

2.3 

12.0 

2.2 

1 1.5 

i-3 

5-5 

1.6 

5-3 

1  6 

5-5 

i-3 

* 

j.i 

* 

2.1 

* 

2.3 

1  _•.  7 

3i 

3-6 

2.8 

200 

35S 


ufficient  data  to  furnish  reliable  averages. 


Feeding  with  peanuts  and  chufas  makes  the  pork  "soft"  and  the 
lard  "  oily  "  so  that  pigs  so  fed  sell  for  less  than  those  led  on  nur/.e  i.  e., 
with  harder  lard.  T<>  avoid  this  defect  a  ration  of  maize,  i  or  2  lb. per  day 
pa  '""  pounds  of  live  weight,  is  given  while  peanuts  are  being  grazed  and", 
ingthe  lasl  3  01  (  weeks  of  the  fattening  period,  about  4  pounds  of  maize 
grain  per  day  for  ever}    [00  pounds  of  live  weight,  or   better  still  four- 
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fifths  of  the  ration  in  maize   and  one-fifth  in  cottonseed  meal,  is  substi- 
tuted for  the  peanuts. 

The  author  recommends  the  system  indicated  in  the  diagram   below 
for  the  pasturage  of  10  sows,  I  boar  and  ioo   hogs. 


FIELD  6  =  35  acres 

Maize,  North    Carolina    peanuts   and  Velvet 
beans  (maize  to  be  harvested). 


(This   field   to  be  a  part  of  the   general  farm 
rotation). 


FIELD   1=5  acres 
ist-  Planting  :  oats,  rye,   rape. 
2d  Planting  :  maize,  velvet  beans. 


FIELD  2  =   5  acres 
Cat-tail   millet,    sorghum 


FIELD  3  =  5  acres 
Early  maize  and  Spanish  pea- 
nuts or   early  maize    and 
cowpeas. 


FIELD  4  =  5  acres 
Early  maize  and  Spanish  peanuts 


FIELD  5 
=  io  acres  for  hogs 
and  other  stock. 

Permanent 
Bermuda    grass 
pasture. 

Plough  every 
i,  2  or  3  years 
and  sow  with 
oats  or   rye. 


959  -  On  the  Possibility  for  Breeders  to  obtain  Cocks  or  Hens  according  to  their 

Wishes.  —  Lienhart,  in  Compes  rendus  de  V Academic  des  sciences,  Vol.  169,  No.  2, 
pp.  102-104  Paris,  July  15,  i9*9- 

The  author's  procedure  consists  on  knowing  how  to  recognise  sex  in 
the  egg  before  incubation  has  commenced. 

In  all  kinds  of  fowls,  the  cock  is  always  larger  and  heavier  than  the  hen 
of  equal  age.  The  difference  in  the  weights  of  the  respective  sexes  varies, 
according  to  the  breed,  between  0,5  kg.  and  1  kg.  or  sometimes  even  more. 
The  author  has  remarked  that  this  difference  of  weight,  in  a  less  degree, 
is  noticeable  in  chickens  ;  it  even  appears  in  the  very  young  chicks  (dif- 
ferences of  18  to  27  gm.  for  chicks  of  5  days  old).  It  was,  therefore,  natural 
to  think  that  this  difference  in  weight  would  also  be  found  in  the  egg, 
but  it  was  necessary  to  furnish  experimental  proof. 

A  first  attempt  gave  no  results,  having  been  made  with  eggs  of  mixed 
bred  hens.  In  fact,  in  a  mixed  breed  all  the  hens,  •  even  if  they  belong 
to  the  same  brood,  do  not  lay  eggs  of  similar  weight.  They  group  them- 
selves, in  this  respect,  according  to  their  respective  origins,  and  in  the  same 
hen-house  where  all  the  layers  are  similar,  that  is  to  say  all  of  equally  mixed 
breed,  distinct  families  exist,  from  the  point  of  view  of  the  average  weight 
of  the  egg,  regular  lines  which  can  be  separated  by  selection,  some  laying 
small  eggs,  other  eggs  of  medium  weight  and  others  again  that  lay  large 
eggs.  Consequently,  in  choosing  for  experiment  the  larger  eggs  out  of  a  lot 
laid  by  mixed  bred  hens  one  simply  eliminates  all  the  eggs  of  maximum 
weights  laid  by  the  lines  giving  small  eggs  and  takes  only  those  of  lines 
giving  large  eggs,  and  selection  of  the  eggs  is  illusory.  It  is  therefore 
indispensable  to  carry  out  the  experiment  with  eggs  laid  by  a  pure  bred 
race.  This  is  what  the  author  did  in  the  spring  of  191 8,  working  with 
Leghorns.  In  that  breed,  the  average  weight  of  the  cocks  is  3  kg,  and  of 
hens  is  1.90  kg.;  the  average  weight  of  eggs  is62gm.;  the  difference  between 
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extremes  is  16  gm.,  the  smallest  eggs  weighing  54  g.  and  the  largest  70  g. ;  feu- 
eggs  weigh  less  than  58  gm.  or  more  than  66  gm.  Sixty  eggs,  laid  by  hens 
all  belonging  to  one  brood  and  chosen  out  of  the  largest  of  a  lot  of  350,  were 
placed  in  the  incubator  (these  eggs  weighed  between  59  and  70  gm.  each). 
On  hatching,  they  gave  48  chicks  of  which  37  were  cocks  and  11  hens,  a 
proportion  of  77  %  of  cocks.  This  result  is  convincing.  It  can,  therefore, 
be  affirmed  that  for  a  given  breed  and  a  homogenous  brood  the  heavier 
eggs  ought  to  produce  cocks  and  the  lighter  eggs  hens. 

The  author  has  tried  still  further  to  improve  h'is  method.  As  all  young 
hens  of  1  year  old  lay  eggs  noticeably  smaller  and  lighter  than  the  normal 
average,  and  as,  on  the  other  hand,  in  the  course  of  the  year,  the  eggs  of 
the  same  layer,  even  if  she  is  full-grown,  are  noticeably  smaller  at  the  be- 
ginning and  at  the  end  of  the  laying  season  than  in  the  middle,  it  is  indis- 
pensable that  all  the  laying  hens  should  be  of  equal  age  and  that  the  eggs 
should  be  collected  when  the  laying  is  at  its  maximum.  It  would  be  well 
to  set  all  the  eggs  of  the  selected  lot  separating  the  heavier  from  the  lighter. 

By  marking  on  each  egg  set  to  incubate  its  exact  weight,  by  breaking 
it  when  it  is  about  to  hatch  and  by  making  a  post  mortem  examination  of 
fhe  chick  to  find  out  the  sex,  it  would  be  possible  to  find,  with  regard  to 
the  initial  weight  of  the  egg,  the  sex  which  it  contained  and  thus  know 
the  weight  at  which  the  determination  of  the  sex  by  weighing  becomes  doubt- 
ful, for  a  given  breed. 

960  -  Correlation  between  Egg  Production  during  Various  Periods  of   the  Year  in 

the  Domestic  Fowl.  —  Harris,  J.  A.  and  Blakkslei:,  A.  F.  (Station  for  Experimental 
Evolution,  Cold  Spring  Harbor,  N.  Y.),  in  Genetics,  Vol.  3,  No.  1,  pp.  27-72,  2  diagr., 
bibliography  of  6  works.     Princeton,  N.  J.  Jan.,  1918. 

Results  of  a  biometric  study  of  the  relationships  between  egg  laying 
during  different  periods  of  the  year  in  White  Leghorn  hens.  The  constants 
are  based  on  two  international  egg  laying  competitions  held  at  Storrs,  Con- 
necticut. The  constants  for  each  of  the  two  years  are  in  very  close  agree- 
ment  with   each   other. 

There  is  a  significant  positive  correlation  between  the  number  of  eggs 
laid  by  a  hen  in  any  month  of  the  year  and  the  number  of  eggs  laid  in  the 
whole  year.     The  correlation  coefficient  r  varied  between  0.38  and  0 
in  ioi  ;- I'll.},  and  between  0.37  and  0.70  in  10,14-1915  ;  during  these  two 
years  the  average  was  ".550  and  0.562  respectively. 

The  correlation  between  the  record  of  one  mouth  and  the  egg  produc- 
tion oi  the  year,  serving  as  a  basis  for  formulae  by  which  the  production  for 
a  wholi  may  be  predicted,  has  greal  practical  importance.     Asa  bio- 

1":  ical  constanl  it  has  the  disadvantage  that  it  is,  to  a  certain  extent,  spuri- 

due  to  the  fad  thai  the  monthly  egg  laying  figures  are  included  in  the 

annual  total  which  IS  correlated  with  each  month's  production.      That  is 

the  reason  why  the  authors  have  studied  the  correlations  between  each 
month's  record  and  the  production  of  the  other  11  months  of  the  year. 

These  correlations,  like  those  between  the  monthly  and  annual  egg 
production,  are  positive  and  are  significant  from  a  statistical  point  of  view  ; 
they  varied  betw<  *  n  O.30  and  O.57  Ul  [913-1914  and  between  0.24  and  0.57 
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in  1914-1915.     The  constants  are  on  the  average  21  %  less  than  those  ex- 
pressing the  correlation  between  the  monthly  and  the  annual  production. 

The  high  egg  production  of  a  hen  does  not,  therefore,  generally  depend 
much  on  a  high  production  in  a  given  month,  but  on  a  permanent  differ- 
entiation (at  least  during  the  first  year  of  laying)  in  the  egg  laying  capacity 
of  the  hen.  This  conclusion  is  fully  confirmed  by  the  correlations  between 
the  monthly  records.  These  are  always  positive,  but  not  uniform  in 
magnitude.  Two  laws  governing  the  intensities  of  these  relationships  are 
discernable,  although  they  tend  mutually  to  obscure  each  other :  —  (1)  the 
correlation  between  the  monthly  egg  production  tends  to  become  smaller 
as  the  two  months  considered  are  more  wiely  separated  ;  (2)  the  correla- 
tion between  the  egg  production  of  the  autumn  and  winter  months,  at  the 
beginning  and  end  of  the  year  of  the  competition,  is  closer  than  that  be- 
tween the  egg  production  of  the  spring  and  summer  months. 

The  relative  influence  of  the  various  months  of  the  year  on  the  varia- 
tions in  the  annual  production  differs  greatly.  The  authors  have  shown 
that,  during  the  winter  months  (November, "December,  January  and  Feb- 
ruary), and  the  following  autumn  months  (August,  September  and  Octo- 
ber), the  egg  prpduction  is  greater  than  the  theoretical  production  when 
the  total  annual  production  exceeds  the  normal.  The  spring  and  summer 
months,  from  March  to  July,  contribute  relatively  less  to  the  excess  of 
the  total  above  the  normal  egg  production. 

From  a  practical  point  of  view,  the  result  of  greatest  importance  is 
the  demonstration  of  the  fact  that  trap-resting  and  record  throughout 
the  year  are  not  necessary  for  obtaining  conclusions  of  great  value.  The 
record  of  one  month  suffices  for  dividing  the  hens  into  groups  differing 
widely  in  annual  egg  production.  It  would,  therefore,  be  possible,  at  the 
commencement  of  the  laying  season,  after  one  month  to  divide  the  flock 
approximately  into  two  halves,  one  of  which  will  lay,  on  the  average,  136 
to  139  eggs  a  year  and  the  other  from  167  to  170  ;  or,  if  it  is  thought  de- 
sirable to  retain  only  a  quarter  of  the  flock  for  laying,  a  production  of  from 
176  to  187  eggs  annually  per  hen  may  be  secured.  The  selection  of 
hens  for  breeding  purposes  in  September  or  October  would  be  made  among 
the  quarter  containing  the  best  laying  hens  of  the  flock  whose  annual  aver- 
age egg  production  would  be  about  190  eggs  per  hen. 

961  -  Cantonese  Fowls,  a  Breed  suited  to  the  Philippines.  —  IvIndayag  y  Magtira,  g., 

in  The  Philippine  Agriculturist,  Vol.  VII,  No.  5,  pp.  137-148,  6  tab.,  bibliography  of  8 
publications.  I<os  Bafios,  Dec,  1918. 

So  far  poultry  farming  has  not  been  practised  on  a  large  scale 
in  the  Philippines :  a  poultry  farm  there  which  has  from  100  to  150  fowls 
is  considered  large.  Many  investigators,  however,  have  recognised  that 
the  country  is  well  suited  for  poidtry  both  from  the  point  of  view  of  the 
local  conditions  and  that  of  "the  food  resources  (rice,  maize,  sorghum, 
millet,  leguminous  seeds,  etc.). 

The  author  wished  to  find  out  what  breed  was  best  suited  to  the  coun- 
ty among  imported  fowls  of  different  breeds  and  crosses  between  some  of 
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them  and  the  indigenous  fowls ;  he  has  come  to  the  conclusion  that  the 
Canton  breed  is  best. 

Cantonese  fowls  stand  the  change  of  conditions  better  and  are  more 
resistant  to  disease;  the  young  chickens  develop  sexual  maturity 
earlier  and  lay  earlier  than  other  breeds.  But  the  eggs  of  Cantonese 
hens  weigh  less  (average  36.16  gin.)  than  those  of  the  indigenous  breed 

25  gm.).  Cross  breds  also  give  heavier  eggs;  for  example,  the  cross 
Black  Orpington  X  indigenous 'and  the  cross  White  Leghorn  x  indigenous 
have  given  eggs  weighing  on  the  average  532.51  gm.  and  513>79  gm-  Per 
dozen  respectively  and  exceeding  the  weights  of  Cantonese  eggs  by 
98,59  gm,    and  79,87  gm.  per  dozen. 

The  author  remarks  that  the  breed  called  Cantonese  is  not  a  pure 
breed  ;  under  this  name  are  described  fowlswith  buff  plumage  bred  in 
the  Canton  district  (China)  and  exported  under  this  name.  The  want  of 
purity  in  the  breed  must  be  taken  into  account  and  the  results  obtained 
must  not  be  generalised  by  attributing  to  all  fowls  exported  under  the 
name  "  Cantonese  "  the  qualities  found  in  those  imported  into  the  Phi- 
lippines and  studied  by  the  author. 

962  -  Experimental  Station  for  the  Development  of  Poultry  rearing  in  Lombardy. 

—  PiROCCHX,  A.  (Direttore  dell'Istituto  zootecnico  della  R.  Scuola  Superiore  di  Agri- 
coltura  di  Milano),  in  VAgricoUra  italiana  ilhistrata,  Y&ax  I,  No.  6,  pp.  17-23,  9  fig.  Mi- 
lano  June,  1919. 

In  October,  1918,  the  Scuola  Superiore  di  Agricoltura  of  Milan  and  the 
establishment  "  Pollai  di  Pare  al  L,ago  "  at  S.  Dionigi  di  Val  Madrera 
(Como)  agreed  to  adopt  the  following  programme  with  the  object  of  de- 
veloping poultry  rearing  in  L,ombardy  :  — 

(a)  To  spread  good  practical  rural   methods  of  poultry  rearing  by 
means  of  temporary  yards  and  newspaper  propaganda. 

(b)  To  incubate  gratis,  for  farmers,  eggs   of  hens  of  mixed  breed 
and  pure  breeds  recognised  as  suitable  to  I,ombardy. 

(c)  To  distribute  eggs  and  chicks  at  favourable  rates  or  even  gratis, 
under  special   conditions. 

(cl)  To  study  and  make  new  crosses  to  get  an  increased  production 
o!  eggs  and  poultry  for  table  use  and  to  improve  the  quality  of  the  latter, 

(e)  To  study  and  apply  preventive  measures  and  treatment  of  di- 
seases of  poultry. 

(/)  To  help  in  every  other  way  the  development  of  poultry-rearing 
in  lombardy. 

Tin-  establishment  occupied  about  2.5  ares  and  contained  17  hen- 
houses  ot  ')  sq.  m.  for  breeders;  5  henhouses  of  3  sq.  in.  for  breeders  (small 
lots)  ;  5  incubators  holding  6^0  eggs  and  10  turkey  Incubators  capable  of 
hatching  altogether  -'50  other  eggs  at  each  hatching  ;  8  warm  fostermothers 
holding  in  all  (150  chicks  ;  8  cold  foster-mothers,  for  chicks  of  about  _'  months 

holding  250  ;  8  shelters  tor  pullets  holding  about  250  each.  This  in- 
stallation suffices  foraboul  6000  in  a  season.  The  following  breeds  were 
reared:        White   Leghorn,  Gold  Leghorn,   White  Orpington,   Puff  <  >r- 

[961-S.. 


POULTRY  963 


pington,  Faverolles,  Houdan,  Malines  Cuckoo,  Rhode  Island  Red,  I,angshan 
Croad,  mixed  bred  (called  "  I,ombardy  mixed  breed  "),  Cyprus  turkeys, 
Rouen  ducks,  Aylesbury  ducks  and  Toulouse  geese. 

The  moveable  wooden  coops  are  made  with  4  sides  and  a  roof  ;  the  floor 
is  simply  the  ground  covered  with  rice  chaff  and  raised  about  20  cm.  above 
the  surrounding  ground.  The  floor  of  the  sleeping  chamber  is  covered 
with  peat  which  is  raked  over  every  day  and  screened  once  a  week.  Each 
fowlhouse  has  a  grass  plot  about  275  sq.  m.  The  incubators  are  in  a  place 
heated  by  hot- water  apparatus ;  as  brooders,  or  foster-mothers,  the  Ca- 
nadian type  is  .used  ;  the  brooders  are  moved  from  place  to  place  every 
week. 

The  director  of  the  establishment,  Professor  Ricci  has  already  ob- 
tained good  results  by  selection :  —  during  the  season  1915-1916  he  produced 
Malines  cocks  weighing  4  to  4.4  kg.  at  10  months ;  Malines  hens  weigh- 
ing 3  kg. ;  Rhode  Island  Red  cocks  of  4  kg. ;  as  a  yearly  average  there 
were  159  eggs  from  White  Leghorn  hens,  148  from  I^angshans,  135  from 
White  Orpingtons.  The  mixed  breed  of  fowl,  called  "  I,ombardia  ", 
was  produced  by  crossing  a  Houdan  cock  with  a  Rhode  Island  Red  hen  ; 
their  average  weight,  before  they  begin  to  lay,  is  2,6  kg.,  and  they  lay 
about  180  eggs  per  annum  ;  the  hens  have  fairly  uniform  plumage  (chiefly 
dark  grey  with  a  whitish  collar)  ;  the  cocks,  on  the  other  hand,  are  often 
variable,  which  shows  that  the  characters  are  not  yet  fixed. 

Numerous  observations  have  been  made  on  the  subject  of  the  nutrient 
value  of  different  foods  ;  the  chicks  derive  great  benefit  from  the  use  of 
fish  meal,  fish-bone  meal,  and  biscuits  made  of  these  substances  ;  as  food 
for  laying  hens,  nettle  hay  was  also  useful.  As  green  food  the  cabbages 
Express  d'Etampes,  Oxheart,  Afox,  Schweinfurth,  Quintal  d'Alsace,  head- 
less Frise  were  cultivated  ;  for  the  young  chicks  sorrel  and  dandelion 
were  chiefly  grown.  In  addition,  numerous  mulberry  trees  and  American 
vines  gave  shade  and  fruit  to  the  fowls. 

963  -  The  Improvement  of  Italian  Poultry  Rearing.  —  Consolani  g.  (Cattcrira  ambu- 

lante    di    Agricoltura,    Massa    Superiore),   in    II   Coltivatore,   Year  IyXV,   Nos.   15-16, 
pp.  320-323,  3  fig.     Casale  Monferrato,  May  30-June  15,  1919. 

For  eggs,  the  author  recommends  that,  in  Italy,  the  common  breed 
should  continue  to  be  reared  and  that  it  should  be  improved  by  selection. 

For  table  purposes,  it  would  be  well  to  use  selection  with  the  common 
breed  and  also  to  use  exotic  improved  breeds,  rearing  them  pure  or  crossing 
them  with  the  common  breed.  Among  exotic  breeds,  Orpingtons,  Fave- 
rolles,  and  Malines  fowls  are  best  suited  to  Italian  conditions. 

The  Orpington  fowls,  although  of  somewhat  slow  growth  when  very 
young,  reaches  a  heavy  weight  when  full  grown  and  its  flesh  is  exquisite  ; 
it  is  at  the  same  time  a  good  layer.  Of  the  two  varieties,  black  and  buff, 
the  latter  is  to  be  preferred. 

The  Faverolles  fowl  is  distinguished  by  the  goodness  and  delicacy  of 
its  flesh  ;  it  is  earlier  than  the  Orpington  and  reaches  a  good  weight  :  fur- 
thermore the  hens  are  good  layers  and  excellent  brooders. 
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The  Malines  fowl  is  fairly  early-maturing ;  it  reaches  a  heavy  weight, 
furnishes  excellent  flesh  but  does  not  lay  many  eggs  ;  the  hens  are  good 
brooders,  and  are  well  suited  to  the  Italian  climate.  Of  the  three  varieties, 
cuckoo,  black  and  white,  the  first  is  the  best. 

964  -Wintering  Bees  in  the  United  States  (x).  —  l.  phiupps, e. f. and Demuth, g. s., 

Wintering  Bees  in  Cellars,  U.  S.  Dept.  Agric,  Farmers  Bulletin,  No.  1014,  21  pp.,  3  fig. 
Washington,  Sept.,  191 8.  —  II.  Philipps,  E.  F.  and  Demuth,  G.  S.,  The  Preparation 
of  Bees  for  Outdoor  Wintering,  Farmers'  Bulletin  No.  1012,  22  pp.,  6  fig.  Sept.,   1918. 

I.  Wintering  bees  in  ceixars.  —  The  wintering  of  bees  in  cellars 
is  suitable  for  localities  where,  in  winter,  the  outdoor  temperature  goes 
down  to   1 50  F. 

The  hives  should  be  moved  to  the  cellar  after  the  bees  have  had  a 
good  flight  late  in  November  or  earlier  in  the  more  northern  localities,  and 
they  should  be  removed  in  spring  as  soon  as  fresh  pollen  and  nectar  are 
available,  usually  about  the  end  of  March. 

The  cellar  should  be  constructed  so  that  the  ceiling  is  below  the  frost 
line  and  the  side  walls  are  not  in  contact  with  the  outside  air.  The  tem- 
perature of  the  cellar  should  be  regulated  so  that  the  minimum  tempe- 
rature within  the  hives  does  not  fall  below  5_°  F.  At  this  temperature 
there  will  be  little  need  of  special  ventilating  arrangements.  There  should 
be  no  condensation  of  moisture  within  the  hives  and  the  cellar  should  be 
well  drained. 

1  The  cellar  should  always  be  dark.  If  it  is  necessary  to  examine  the 
hives  with  a  light,  it  should  be  done  quickly  before  the  bees  break  cluster. 
Often  in  March  the  door  can  be  opened  without  disturbing  the  bees. 

If  there  are  dead  bees  scattered  over  the  floor  of  the  cellar  it  shows 
that  the  bees  have  flown  from  the  hives,  an  indication  of  bad  wintering 
conditions.  The  bees  should  be  quiet  during  the  late  winter.  Noise  at 
this  season  indicates  that  they  are  disturbed  by  an  accumulation  of  faeces 
caused  by  low  temperature  or  poor  food. 

The  loss  during  the  winter  in  a  swarm  which  was  in  good  condition  in 
the  autumn  and  which  has  wintered  in  good  conditions  will  never  exceed 
one  sixth  of  its  number  and  may  be  as  low  as  1  %.  The  extent  of  loss 
probably  depends  on  the  age  of  the  bees.     If  wintering  has  taken  place  in 

I  conditions,  when  the  hives  are  removed  to  the  open  there  will  be  no 
dysentery,  no  mouldy  combs,  there  should  have  been  no  brood  (brood  shows 
thai  the  cellar  is  too  cold  or  that  the  food  is  defective),  there  is  no  sensible 
reduction  in  the  swarm  during  the  first  3  weeks,  after  which  the  first  new 
bees  ot  the  year  begin  to  emerge. 

11  Preparation  gb  bees  for  out-door  wintering.  —  The  pre- 
paration  of  bees  for  out-door  wintering  is  of  the  greatest  importance,  for 
il  has,  more  than  any  other  period,  a  direct  influence  on  the  yield  of  honey 
in  the  succeeding  year.  The  hive  should  be  placed  in  a  sheltered  place, 
and  the  swarms  should   not  be  disturbed  when  the  hives  are  prepared 


(i)  A    regard*  the  wintering  <>l  bees  in  Ontario,  Canada,  see  /?.,  June  1918,  No.  670.  {Ed.) 
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for  wintering.  The  authors  give  instructions  regarding  the  method  of 
arranging  the  hives  to  avoid  confusion  due  to  moving  the  hives,  the 
amount  and  kind  of  packing,  the  most  economical  kind  of  packing  case 
for  enclosing  the  hives  during  winter,  etc. 

965  -  Bee  Keeping  in  the  Netherlands.  —  Frenay,  P.  I.  (Beekeeper  at  Eysden,  Nether- 
land?),  in  L'Aptculteur,  Year  63,  No.  6,  pp.  135-139.  Paris,  June,  1919. 

In  the  Netherlands,  few  beekeepers  own  hives  of  foreign  bees  preserved 
pure.  In  fact,  it  is  only  the  common  honey  bee  (Apis  mellifica),  which 
forms  the  basis  of  French  and  Belgian,  and  generally  of  all  western 
European  hives,  that  is  kept.  In  the  country  it  is  abusively  called 
"  German  bee ",  probably  because  it  is  the  same  as  that  kept  in 
Hanover,  Oldenbourg,  Luxemburg,  Hesse  and  Iyippe,  districts  where 
beekeepers  have  kept  up  their  connection  with  the  Netherlands. 

Many  beekeepers  and  scientists  consider  the  indigenous  bee  of  Holland 
as  a  special  variety  called  "  Heidebei  "  or  heather  bee.  Dr.  Dathe, 
since  1830,  considered  the  heather  bee  of  Luxemburg  (Hanover)  as  a  variety 
of  the  common  bee  distinguised  by  activity  in  work  and  by  the  fecundity 
of  the  queens,  and,  at  the  Zoological  Congress  of  Geissen  (Hesse) ,  the  heather 
bee  was  studied,  classed  as  a  special  variety  and  christened  Apis  mellifica 
Lehzenii  after  the  name  of  the  beekeeper  G.  Lehzen  who  brought  it  to 
notice. 

DanGstroth,  in  his  book  Hive  and  Honey  Bee,  mentions  the  existence 
of  a  variety  of  bee  called  "  the  little  Dutch  "  which  he  said  was  a  small 
species  of  the  common  bee.  But,  according  to  the  author,  the  type  is 
not  sufficiently  characteristic  to  prove  the  undoubted  existence  of  a 
distinct  variety. 

The  country  bee,  by  its  qualities,  has  always  proved  better  than 
foreign  varieties  the  introduction  of  which  has  been  often  attempted. 

The  hives  present  appreciable  differences  in  the  size  of  the  workers  '. 
sometimes  we  find  hives  in  which  the  bees  are  excessively  small  (10  to  11  mm. 
long);  we  also  find,  very  rarely,  those  in  which  the  bees  are  almost  as  large 
as  Carnolian  bees. 

The  most  common  type,  which  may  be  called  the  average  type,  has 
the  characteristics  of  the  common  bee  :  workers  :  — ■  black  antennae  ; 
tongue  6.25 —  7.25  mm  measured  with  a glossometer ;  feet  black;  hairs 
on  the  legs  orange  ;  thorax  blackish  brown  ;  abdomen  slightly  tapered 
with  three  bands  of  light  grey  fine  down  on  the  3rd,  4th  and  5th  abdo- 
minal segments  ;  total  average  length,  excluding  antennae,  14  to  15  mm. ; 
spread  of  wings  20  to  22  mm.  The  young  bees  are  uniformly  1  ght 
grey,  but  they  soon  darken.  When  older  they  become  glabrous  and,  in 
many  hives,  the  first  abdominal  segments  become  orange  yellow  above. 
The  drones  are  much  darker  in  colour  than  the  workers.  The  queens, 
without  any  apparent  reason,  are  of  two  clearly  different  types  ;  we  find 
almost  black  queens,  slightly  larger  than  the  workers  and,  consequently, 
rather  difficult  to  distinguish  from  the  latter ;  we  find  others  much  larger, 
fighter  in  colour  with  yellow  feet.    Many  beekeepers  prefer  the  latter  queens, 
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believing  them  to  be  more  prolific.  The  author's  investigations  on  this 
point  have  not  enabled  him,  up  to  the  present,  to  come  to  a  definite  con- 
clusion one  way  or  the  other.  At  any  rate  these  two  types  of  queen 
produce  workers  entirely  alike. 

The  only  difference  from  the  common  bee  is  therefore  the  slightly 
larger  size.  This  character  would  not  necessarily  indicate  an  improve- 
ment in  the  race  and  it  is  necessary  to  try  to  explain  why  the  indigenou. 
Netherlands  bee  is  so  manifestly  superior  to  the  common  bee  from  the 
point  of  view  of  the  precocity  and  fecundity  of  the  queens,  of  the  remark- 
able industry  and  hardiness  of  the  worker  ;  and  also  why  they  winter  so 
well.  The  author  is  of  opinion  that  these  qualities  come  solely  from  the 
conditions  in  which  the  bees  are  kept  and  the  climate  of  the  country  ; 
the  bees,  in  fact,  have  had  to  accustom  themselves  to  the  rigour  of  the  cli- 
mate and  to  pastoral  beekeeping. 

No  part  of  the  country  offers  complete  resources  for  bee  keeping 
throughout  the  whole  year.  Bee-keepers  of  the  regions  of  poor  land,  where 
the  flowering  of  heather  and  buckwheat  is  late,  send  their  hives  in  March 
or  April  to  cultivated  places  and  meadows  with  trees,  bringing  them  back 
when  the  fruit  trees  have  finished  flowering.  On  their  side  the  bee-keepers 
of  the  cultivated  regions  send  their  hives  to  the  heather  as  soon  as  it  be- 
gins to  flower,  that  is  to  say  during  the  first  fortnight  in  August.  Some 
bee-keepers  even  move  their  hives  three  times. 

These  journies,  of  which  at  least  one  takes  place  in  the  middle  of 
summer,  necessitate  travelling  25  to  30  km.  by  cart  as  well  as  some  hundred 
kilometres  of  railway  transit.  The}7  continue  to  use  straw  hives,  cheap 
and  easy  to  carry  and  which  stand  very  well  the  longest  and  roughest 
journies  which  would  be  excessively  costly  and  nisky  for  big  hives  with 
moveable  frames. 

The  hives  generally  used  are  of  straw,  and  are  about  30  cm.  in  diameter 
inside  and  35  cm.  in  height.  Their  capacity  is  about  20  litres.  The  en- 
trance is  at  about  one  third  from  the  top. 

Owing  to  the  earliness  of  the  commencement  of  taking  the  honey  and 
the  precocity  and  fecundity  of  the  queen,  the  hive  becomes  overcrowded 
very  early  in  the  year,  sometimes  even  at  the  beginning  of  May.  The  swarms 
soon  emerge;  they  are  placed  in  hives  of  similar  kind,  where  they  lose  no 
time  in  starting  their  combs*  A  good  hive  thus  gives  2  to  4  swarms  fit  to 
hive  in  a  normal  year;  the  first  swarms  often  give  fresh  s\\  arms  provided 
the  season  is  somewhal  favourable. 

The  swarms  generally  do  nut  weigh  more  than  t  kg.  ;  even  those  of  %  kg. 
can  be  hived.  Destined  to  a  certain  check  if  hit  where  they  are,  their 
moving  to  the  heather  enables  them  to  establish  themselves,  and  often 
even  tin-  late  swarms  are  able  to  store  enough  honey  to  satisfy  their  needs 
in  the  winter.  The  hives  which,  at  the  end  of  the  season,  are  too  light  are 
fi<\  with  denatured  sugar  which  is  placed  by  the  Government  at  the 
disposal  of  beekeepers  in  sufficient  quantity  and  at  a  reasonable  price 
(7.5  kg.  of  sugar  pei  hive  wintered,  at  about  0.60  fr.  per  kg.). 

The  stock  and  tin    early  swarms  often  reach  a  weight  of  15  to  JO  kg, 
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Hives  treated  specially  with  a  view  to  yield  can  attain  a  weight  of  25  kg. 
and  even  more  in  a  favourable  season. 

This  method  of  bee-keeping  has  one  great  drawback  regarding  the  qua- 
lity of  the  honey  :  at  the  end  of  the  season  the  hive  inevitably  contains  much 
heather  honey  ;  as  pressed  honey  only  can  be  obtained  the  quality  of 
the  product  is  very  inferior. 

For  this  reason  many  bee-keepers  have  relegated  the  production  of 
honey  to  a  secondary  place  and  have  established  themselves  as  "  swarm 
makers  ".  Very  great  experts  in  the  matter,  generally  understanding  very 
well  the  handling  of  bees  and  the  requirements  of  bee-keeping  on  the 
fixiste  "  system,  helped  by  possessing  an  eminently  hardy  race  whose 
queens  are  prolific  and  precocious,  they  have  succeeded  in  getting  a  first 
class  product.  The  proof  is  in  the  considerable  export  trade  which  has 
been  established  in  the  Netherlands,  which  sends  away  every  year  thousands 
of  swarms  to  England  and  Germany.  Bee-keepers  of  these  neighbouring 
countries  appreciate  the  superiority  of  the  indigenous  Netherlands  bee 
and  introduce  it  regularly  in  their  country  to  renew  their  enfeebled  stock 
threatened  or  attacked  by  contagious  disease,  or  degenerated  by  years 
of  in-breeding. 

Unfortunately,  bees  thus  produced  preserve  an  exaggerated  pro- 
pensity to  swarm  and  are,  in  fact,  little  suited  for  keeping  in  large  moveable 
bar-frame  hives.  However  some  years  of  habit  and  careful  selection  will 
eliminate  this  defect  in  a  great  measure. 

The  Netherlands  bee  is  not  agressive.  They  generally  build  their  combs 
very  regularly  ;  the  cells  are  very  straight  and  well  arranged.  The  cells 
not  being  filled  to  excess,  the  honey  does  not  touch  the  lid,  which  gives  the 
slab  an  agreeable  white  tint  and  a  fine  appearance  even  when  it  contains 
russet  honey. 

No  contagious  disease  makes  ravages  in  Holland.  Foul  brood,  notably, 
is  quite  unknown  there  in  indigenous  hives.  If,  from  time  to  time,  Ger- 
man beekeepers  have  introduced  bees  infected  with  this  disease,  the  Go- 
vernment, which  efficaciously  protects  bee  keeping,  has  taken  such  dras- 
tic methods  (burning  every  hive  attacked  together  with  the  bees,  imple- 
ments, clothes  und,  in  general,  everything  which  might  have  been  infected), 
that  the  disease  has  never  spread.  Since  1914  (bee  keeping  relations  with 
Germany  having  ceased),  no  case  has  been  reported. 

966  -  Sericulture  in  the  Far  East.  —  Commissioner  and  Mrs.  Boot-Tucker,  in  The  Agri- 
cultural Journal  of  India,  Vol.  XIV,  Part.  I,  pp.  140-155.     Calcutta,  Jan.,  1919. 

Report  of  an  inquiry  on  sericulture  in  China,  Japan,  Korea,  Manchuria 
and  French  Indo- China,  carried  out  by  the  authors. 

South  China  (Canton). — The  variety  of  silkworm  bred  at  Canton 
is  polyvoltine  ;  it  is  closely  related  to  the  Mysore  variety  and  produces 
relatively  small  cocoons  but  silk  of  excellent  quality.  The  colour  of  the 
cocoons  varies,  some  are  slightly  greenish  like  those  of  the  Mysore  variety, 
others  are  like  the  Bengal  variety  in  their' rich  yellow  colour,  but  most  are 
pure  white  and  these  are  the  only  kind  used  for  reeled  silk  for  export. 
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Rearing,  reeling,  and  weaving  are  all  carried  out  in  a  primative  manner 
but  with  success.  No  school  or  technical  institution  for  teaching  sericul- 
ture exists  in  the  country  but  the  industry  is  so  ancient  that  everyone  en- 
gaged  in  it  takes  every  care  and  gets  very  successful  results.  However, 
modern  filatures  have  recently  been  established  in  the  country  and  seem 
likely  to  prosper. 

North  China.  —  The  authors  visited  Shanghai,  Pekin  and  Mukden 
and  found  there  3  excellent  varieties  of  cocoons  called  Wusih,  Shewshing 
and  Hupeh  ;  according  to  what  local  experts  said,  the  cocoons  of  the 
Wusih  and  Shewshing  varieties,  which  are  white,  are  superior  in  quality 
to  Italian  cocoons.  Official  steps  have  recently  been  taken  to  establish 
schools  for  instruction  in  sericuture  in  these  regions.  The  authors  have 
imported  eggs  of  the  Wusih  and  Shewshing  varieties  to  Simla  (British  India) 
.ind  think  that  they  will  be  well  suited  to  the  Indian  climate.  The  North 
Chinese  silkworms  are  univoltine  and  are  superior  to  the  polyvoltine 
varieties  of  South  China.  The  Chinese  filatures  use  great  quantities  of 
the  3  varieties  of  cocoon  above-named,  so  that  silkworm  rearing  is  a 
profitable  industry  in  these  regions.  The  filatures  being  generally  on  the 
coast  the  cocoons  are  transported  down  the  rivers,  chiefly  down  the 
Yang-tse-Kiang.  The  Wusih  variety  is  reared  in  low  country  where  the 
summer  heat  is  great  and  the  climate  is  like  that  of  Bengal  and  the  Ganges 
valley.  The  Shewshing  variety,  on  the  other  hand,  is  reared  in  a  more 
hilly  Country  at  an  attitude  of  about  1  000  feet.  The  Hupeh  variety  is 
reared  in  the  interior  of  China  ;  it  produces  rich  golden  yellow  cocoons. 
The  authors  visited  several  filatures  at  Pekin  and  found  that  they  were 
much  more  up-to-date  than  those  of  Canton. 

Manchuria.  The  rearing  of  the  variety  of  silkworm  which  furnishes 
the  Manchurian  tussor  has  spread  f rom  t  he  peninsulas  of  Liaotung  and 
Shantung  eastwards  to  the  walley  of  the  Yalu.  The  principal  commercial 
centres  are  now  at  Chefoo  and  Antung.  Although  the  Chino- Japanese 
and  the  Russo-Japanese  wars  interrupted  the  industry,  it  has  recovered 
since  and  progress  is  very  rapid  and  constant. 

JAPAN  and  Korea.  —  The  authors  visited  the  Japanese  Imperial 
Sericultural  (  Institute  which  has  a  stall  of  about  40;  the  course  of 
instruction  lasts  2  to  3  years.  Sericulture  seems' to  be  better  managed. 
in  Japan  than  anywhere  else  in  the  world  ;  although  the  heat  in  summer 
is  fairly  great,  the  silkworms  do  not  suffer  from  it. 

The  silk  worms  air  U-d  on  leaves  of  bush  mulberry  only  ;  great  care 

ken  in  the  plantations  which  are  generally  manured  and  irrigated. 
Tli.-  advantage  of  bushes  is  that  they  are  much  less  liable  to  diseasrs  and 
pests  than  trees  ;  it  is  much  easier  to  pick  the  Leaves  from  bushes  and  they 
<  .111  be  grown  closer  together. 

Greal  care,  also,  is  taken  to  feed  tin'  young  worms  on  young  leaves 
keeping  the  older  leaves  for  the  older  worms.  There  are  many  varieties 
or  kinds  of  mulberry  |  :oo  to 300)  and  the  feeding  qualities  of  some  are  much 
better  than  those  of  others. 

The  greatesl  precautions  arc  taken   also  to  produce  sound  eggs  so 
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as  to  avoid  the  spread  of  diseases :  No  one  is  allowed  to  produce  eggs  with- 
out a  special  license  and  a  staff  of  3  000  inspectors  see  that  this  is  observed 
rigorously.  Hibernation  of  the  eggs  takes  place  in  caves  dug  in  the  sides 
of  hills  facing  north  where  a  natural  current  of  air  from  the  inside  may  be 
expected,  this  being  essential  as  it  maintains  a  uniform  temperature  of 
300  to  400  F.  which  is  important  as  the  Japanese  have  two  harvests  of 
cocoons,  one  in  the  summer  and  the  other  in  autumn.  The  eggs  for  both 
are  of  the  univoltine  variety  and  are  of  the  previous  year's  layings. 

In  Korea  the  Japanese  have  made  great  efforts  for  the  extension  of 
sericulture  and  have  already  obtained  results  which  give  good  prospects. 

In  Japan,  the  Government  has  helped  greatly  by  the  establishment 
of  schools  ;  there  are  2  sericultural  institutes  supported  by  Government, 
one  at  Tokio  and  the  other  at  Kioto  ;  sericultural  schools  have  been  es- 
tablished, some  in  the  different  Prefectures  and  others  in  various  counties  ; 
there  are  also  several  private  insitutes.  Agricultural  colleges,  Forestry 
schools  and  Agricultural  Experimental  Stations  also  deal  with  sericulture. 
Technical  lecturers  are  sent  round  by  Government  in  various  provinces, 
and  numerous  competitions  and  exhibitions  are    organised    every  year. 

Tke  government  also  takes  an  interest ,  in  the  cultivation  of  the 
mulberry,  which,  in  1907,  occupied  7.44  %  of  the  total  area  under 
cultivation  in  the  country,  and  in  the  best  methods  for  preventing 
disease.  A  "conditioning  house"  has  been  established  by  law;  in 
1908  the  number  of  tests  performed  in  the  silk  conditioning  house 
amounted  to  no  less  than  97723.  There  are  also  numerous  sericul- 
tural associations  and  credit  co-operative  societies. 

French  Indo-China.  —  After  having  imported  unsuccessfully  the 
French  univoltine  variety  of  silkworm  which  did  not  stand  the  tropical 
climate,  the  French  tried,  again  unsuccessfully,  a  cross  between  it  and  the 
indigenous  silk  worm.  But  good  results  were  obtained  by  improvement, 
under  selection,  of  the  indigenous  polyvoltine  variety,  which  closely  re- 
sembles the  Canton  and  Mysore  varieties. 

The  principal  conclusion,  which  the  authors  have  come  to  after  their 
inquiry  into  sericulture  in  the  Far  East,  is  that  it  would  be  possible  to 
rear  polyvoltine  varieties  in  tropical  plains  such  as  Bengal  and  Madras 
practically  all  the  year  round  ;  success  in  such  rearing  depends  chiefly  on 
the  proper  cultivation  of  the  mulberry,  irrigated  where  necessary,  which 
would  enable  the  worms  to  be  fed  always  with  fresh  leaves. 
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967  -  Notes  on   tractors.  —  Ringelmann,  Max,  in  Annates   de  I'Institut  Nalonal  Agro' 
nomique,  2nd  Series,  Vol.  XIII,  Pt.  2,  pp.  247-274.     Paris,  1918. 
As  results  of  trials  made  in  1914,  1915,  1916  and  1917  (1),  in  which 
65  machines  took  part,  the  author  states  a  certain  number  of  conclusions 
of  which  the  principal  are  as  follows  :  — 


(1)  Tests  at  Grignon,  Trappes,  Neuvillette,  Giigny,  Chcvry-Cossigny,  Brie-Comte-Ro- 
bert,  Bertrandfossc,  Gournay-sur-Marne,  Provins  and  Noisy-le-Grand.  See  R-,  Jan.,  1915, 
No.  90;  R.,  August,  1915,  No.  843;  R.,  Nov.,  1917,  No.  1051.     (Ed.) 
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Direct  tractors  should  not  weigh  more  than  2  800  to  3  000  kg.  ; 
these  very  handy  machines  give  an  average  tractive  effort  of  600  to 
700  kg. 

With  a  greater  average  tractive  effort  than  600  to  700  kg.  the  frame 
becomes  distortesd  and  the  connections  cannot  last  on  the  uneven  ground  of 
fields ;  the  axles  become  bent  and  other  parts  of  the  machinery  deranged, 
entailing  a  gi  eater  consumption  of  fuel  and  rapid  rear. 

When  the  work  to  be  done,  owing  to  its  nature  (clearing,  digging,  etc.), 
or  owing  to  its  amount  (depth  and  width  of  the  tilth),  requires  a  tractive 
effort  of  more  than  600  to  700  kg.,  direct  tractors  must  be  abandoned  and 
cable  and  windlass  traction  adopted. 

For  good  steering,  about  one  third  of  the  total  weight  of  the  tractor 
should  be  borne  by  the  steering  wheels  and  two  thirds  by  the  driving 
wheels.     Two  steering  wheels  work  better  than  a  single  one. 

The  weight  of  tractors,  in  proportion  to  the  length  of  the  generatrix 
of  the  wheels,  should  not  exceed  30  to  35  kg.  per  centimeter  of  width  of  the 
tyre  (these  figures,  obtained  from  tests  previous  to  1913-14,  were  confirmed 
in  1915,  1916  and  in  tests  made  in  1917).  The  width  of  the  tyres  should 
not  be  too  exaggerated. 

Nothing  is  gained  by  too  great  an  increase  in  the  diameters  of  the  driv- 
ing wheels  ;  it  appears  that  the  diameter  should  he  between  1.10  m.  and 
1.40  m. 

In  the  case  of  external  transmission  to  the  driving  wheel  or  wheels 
(by  gearing  or  chains),  it  is  desirable  to  have  a  space  of  at  least  25  to  30  cm. 
between  the  ground  level  and  the  lowest  point  of  the  transmission  or 
of  its  case. 

It  is  desirable  to  do  without  a  speed  gear  and  to  use  a  single  driving 
\\  heel  or  two  wheels  close  together  that  can  be  disconnected  individually 
when  turning.  With  one  wheel  running  in  the  furrow  and  another  on  the 
grassland  the  speed  gear  works  constantly  on  one  side  and  one  of  its  gears 
wears  out  much  more  rapidly  than  the  other. 

The  use  of  ridgers  is  strongly  recommended.  Of  the  land-grips 
attached  to  the  rims  of  driving  wheels,  angle  irons  and  strakes  spoil 
the  ground  less  than  spikes  and  ridges  which  compress  strongly  parts 
of  their  imprint  in  the  ground.  The  trakes  or  angle  irons  should  pass 
over  the  nmvorked  ground;  the  subsequent  turning  over  of  the  strip  of 
ground  breaks  up  the  parts  which  have  .been  compressed  on  the  grassland, 
which  would  not  be  the  case  if  the  driving  wheels  pressed  on  the  bottom 
ol  the  tin i<>\\  ;  in  this  latter  case  the  compressed  portions  covered  up  by 
the  nexl  passage  of  theplough  which  hides  them  remain  in  that  state  and 
in  sonic  soils  these  portions  remain  for  a  long  while  in  the  state  of  very 
hard  blocks  ;  this  delect  does  not  occur  in  sandy  soils. 

II  11. .  1  ny,  a  si,-,', in-  wheel  may  run  in  the  furrow,  but  it  is  better 
to  avoid  1  his  ai  rangemeul . 

There  should  he  a  space  of  aboul  jo  cm  between  the  edge  of  the  wheels 

and  tlic  side  of  the  1 1  aincplate. 

lor  ordinals  work  it  is  preferable  to  use  motors  of  not  more  than  20 
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to  25  horse  power,  of  high  angular  speed,  with  several  cylinders  of  the  au- 
tomobile type  which  can  easily  be  started. 

The  circulation  pump,  if  used,  should  be  driven  by  gearing  ;  the  fan 
should  be  belt-driven. 

The  tractor  should  always  be  fitted  with  a  brake. 

The  use  of  chain  tracks  (caterpillars)  is  inadvisable  on  account  of 
their  high  consumption,  the  difficulty  of  steering  them  and  because  their 
numerous  joints  wear  out  quickly. 

Fore-wheel  tractors  behave  almost  like  motor  ploughs  ;  their  steering 
by  the  driving  wheels  is  very  difficult  on  account  of  the  pressure  which  they 
bring  to  bear  on  the  ground,  especially  if  one  wheel  armed  with  land- 
grips  runs  in  the  furrow. 

Driving  automobile  wheel  ploughs  is  very  difficult. 

The  double  brabant  plough  worked  by  windlass,  one  of  which  was  test- 
ed, is  an  interesting  machine  to  small  farmers.  With  an  utilisable  aver- 
age tractive  effort  of  600  to  700  kg.,  the  speed  can  be  increased  up  to  a 
limit  of  nearly  4000  m.  per  hour  (1.10  m.  per  second),  above  which  steering 
becomes  difficult  and  the  traction  of  the  cultivating  implement  becomes 
too  great ;  a  speed  of  about  3  000  m.  per  hour  (about  80  cm.  per  second) 
seems  preferable. 

In  the  same  conditions  (season,  day,  soil,  plough  and  work)  traction 
increases  from  100  to  118  while  the  speed  of  the  plough  increases  from 
1   to  2.5. 

A  tractor  commences  to  be  useful  practically  when  the  furrows  are 
about  150  m.  long. 

The  average  time  taken  to  turn  is  about  half  a  minute ;  exceptionally 
a  good  driver  will  turn  in  20  seconds,  while  an  unskilled  and  unpractised 
workman  may  take  a  minute. 

Two  men  are  required  for  the  work  ;  a  driver  on  the  tractor  and  an 
assistant.  The  employment  of  the  assistant,  who  s'its  on  a  seat  carried 
by  the  plough  or  other  implement,  does  not  do  away  with  the  necessity 
for  automatic  lifting. 

Scarcely  more  than  50  minutes  useful  work  per  hour  can  be  expected. 
It  is  a  good  thing  to  interpose  a  coupling  between  the  tractor  and  the 
plough,  or  other  implement.  The  author's  investigations  published 
in  1893,  which  have  since  been  several  times  confirmed,  show  that  the  use 
of  a  well  arranged  coupling  saved  33  to  54  %  of  starting  effort  and  10  to 
30  %  of  average  tractive  effort.  For  tractors  this  saving  only  affects 
the  portion  of  their  hourly  consumption  which  corresponds  with  the  average 
tractive  effort,  while  reducing  the  wear  of  the  machinery  (1). 

For  ploughing  before  autumn  sowing  and  for  spring  ploughing  it  is 
very  useful  to  attach  a  harrow  to  the  plough. 

The  great  advantage  of  a  tractor  comes  from  the  area  it  can  work  over 


(x)  See  the  article  by  the  author  on  couplings  for  tractors  summarised  in  R-,  Dec.  1918, 
No.  1399.     {Ed,) 


972 


AGRICULTURAL   MACHINERY   AND   IMPLEMENTS 


per  hour,  thus  making  it  possible  for  the  farmer  to  get  his  work  done  when 
he  wants  it.  »  ■' 

It  is  desirable  to  reduce  as  much  as  possible  moving  by  road,  at  any 
rate  to  remove  the  land-grips  from  the  driving  wheels  or  to  adopt  a 
special  method  of  moving  or  an  arrangement  by  which  the  tractor  can 
quickly  be  got  ready  for  running  on  a  rokd  without  the  necessity  of  unbolt- 
ing the  angle-irons,  strakes,  etc.,  on  the  driving  wheels.  A  tractor  is 
economically  useful  on  an  area  with  a  radius  of  i  ooo  to  1500  m.,  on 
fields  where  the  slope  is  not  greater  than  7  to  10  %. 

968  -  The   Garner  Tractor.  —  The  Implement  and  Machinery  Review,    Vol.  (.5,  No.   530, 
pp.  234,  1  Pig.  London,  Tune  I,  1919. 

The  "  Garner  "  tractor  derives  its  title  from  the  fact  that  it  is  placed 
upon  the  market  by  Messrs.  Henry  Garner,  I/td.,  Mosely  Motor  Works, 
Birmingham.  It  is  of  the  four-wheel  type,  the  two  front  wheels  steering. 
The  engine,  flywheel  housing,  three-speed  gear  box  and  rear  axle  are  all 
firmly  bolted  together. 

A  small  frame,  fitted  to  the  engine  bearers,  and  carried  round  the  front, 
forms  a  central  pivot  for  the  front  axle  and  transverse  spring.  The  four- 
cylinder  engine,  cast  in  one  piece,  has  a  4  V2  i*1  bore,  with  a  stroke  of  5  % ln- 
It  develops  28.9  H.  P.,  and  the  governed  speed  can  be  varied  from  900 
to  1  200  revolutions  per  minute.  The  carburetter  is  designed  to  start  on 
petrol,  and  run  on  paraffin,  and  the  ignition  is  by  high  tension  magneto. 
A  radiator  of  large  capacity  secures  efficient  cooling  under  all  working 
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conditions.  The  clutch  is  operated  by  a  foot  pedal,  and  though  totally 
enclosed,  is  accessible  by  means  of  the  large  inspection  cover  provided. 
The  clutch  takes  up  the  load  gradually.  Three  speeds  —  of  i  %,  2  3/4 
and  5  miles  per  hour  —  and  a  reverse  are  provided.  The  rear  wheels, 
which  have  a  diameter  of  40  in.  and  a  width  of  10  in.,  are  fitted  with  easily 
detachable  spuds  ;  whilst  the  front  wheels  are  of  30  in.  diameter.  In- 
ternal expanding  brakes  act  directly  on  the  rear  wheels,  and  are  operated 
by  foot  pedals  ;  whilst  a  front  transverse  spring  enables  the  machine  to 
be  used  on  the  roads  and  also  acts  as  a  shock  absorber.  A  pulley  is  mounted 
on  the  gear-box  for  stationary  work,  for  driving  threshing  machinery,  etc. 
The  total  weight  of  the  tractor  is  34  cwt.  Its  maximum  height  is 
5  ft.  1  in.,  and  its  overall  length  10  ft.  6  in.  The  "  Garner  "  can  operate 
a  three  or  four  furrow  plough  on  ordinary  land  and  a  two  or  three  furrow 
implement  on  stiff  land. 

969  -  The  Decouan  Pawl  and  Ratchet  Tractor.  —  ringelmann,  Max,  in  Bulletin  de  la 

Societe  d' Encouragement   pour  I' Industrie  nationale,  Year    CXVIII,  ist.  Half- Year,  Vol. 
CXXXI,  No.  2,  pp.  375-376.     Paris,  March- April,  1919. 

While  he  was  a  prisoner  of  war  in  Germany,  M.  Georges  Decouan, 


Principle  of  the  Decouan  pawl  and  ratchet  tractor. 
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of  17  rue  Montmartre,  Paris,  studied  transmission  from  the  motor  to  the 
driving  wheels  of  a  tractor.  He  tried  to  do  away  with  the  gearing  in  the 
gear  case,  speed  gear  and  transmission  by.  chain  or  by  cogwheel  to  the 
driving  wheels. 

The  nave  of  each  driving  wheel  R  (fig.)  is  in  one  with  a  ratchet  wheel 
,/  which  is  pushed  forward  by  pawls  b  fixed  on  an  eccentric  x  on  the  shaft 
of  the  motor  m  (the  radiator  is  indicated  by  r,  the  fan  by  v,  the  fuel  tank 
by  e  and  the  frame  by  h).  There  should  be  3  pawls  whose  excentrics 
are  fixed  at  120  degrees  so  that  one  would  always  be  in  action,  thus  ensur- 
ing as  uniform  movement  as  possible. 

For  turning,  the  action  of  the  pawls  on  the  nave  of  the  wheel  which  is 
towards  the  turning  centre  can  be  stopped,  or  for  turning  in  its  own  length 
one  wheel  is  driven  forward  and  the  other  backwards.  Reversed  action 
s  obtained  by  inclining  the  pawls  b  by  the  connecting  rod  r  moving  by 
the  abutments  and  springs  «  the  arms  cc  and  dd'  round  the  axes  0  and  0'  ; 
the  pawls  b'  then  come  into  action  on  ratchet  wheels  similar  to  a  but  with 
teeth  inclined  in  the  opposite  direction. 

The  speed  can  be  regulated  by  an  arrangement  changing  the  course 
of  the  pawls  b  which  engage  at  each  oscillation  one  or  more  of  the  teeth 
of  the  ratchet  wheel  a,  as  is  done  in  the  old  drilling  machines.  At  mi'  is 
a  transmitting  pulley  with  a  shaft  carrying  pulleys  for  working  various  ma- 
chines with  a  belt. 

970  -  The  Gianetti  Motor  cultivator  and  its  Uses,  Especially  in  Rice  Fields.  — 

I.  TARCHETO  A.,  in  V Italia  aricola,  Year  LVI,  No.  7,  pp.  210-217  -f-  5  fig. 
Piacenza,  July  1919.  —  II.  //  Giornale  di  Risicoliura,  Year  IX,  No.  5,  pp.  78-79. 
Vercelli,   May   31    191 9. 

The  following  disadvantages  are  charged  against  the  common  plough : 
—  (1)  The  soil  is  turned  over  but  not  crumbled;  (2)  there  are,  in  the  lower 
part  of  the  ploughed  layer,  large  spaces  between  the  greatly  packed 
clods  of  earth,  which  prevent  regular  diffusion  of  moisture  ;  (3)  the  bot- 
tom of  the  furrow  remains  compressed  over  its  entire  length  ;  this  compres- 
sion increases  each  year  forming  under  the  ploughed  layer  a  very  hard 
surface,  impermeable  to  water  and  which  roots  can  scarcely  penetrate  ; 
(4)  in  gravelly  soil  the  plough  cannot  be  used,  or  it  breaks,  or  at  any  rate 
it  quickly  wears  out. 

These  drawbacks  are  entirely  avoided  bydigging  the  ground  with  a 
spade,  which  turns  and  breaks  up  the  earth.  Consequently  a  number 
of  machines  working  after  the  manner  of  the  hand  spade  have  been  invent- 
ed, such  as  disc  ploughs,  screw  ploughs,  rotary  ploughs. 

Rotary  ploughs  can  be  divided  Lntb  3  groups  according  to  the  form  of 
the  working  parts:  Machines  with  rigid  implements;  machines  with 
rigid  bul  jointed  implements;  machines  with  flexible  implements.  Ex- 
perts have  a  decided  preference  for  rotary  ploughs  with  flexible  imple- 
ments and  more  particularly  for  those  with  claws  o\  the  Meyenburg 
type, 
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MeyEnburg's  motor-cultivator  (i)  is  now  made  in  Italy  by  the  firm  of 
Giulio  Gianetti  (2)  of  Saronno  (Province  of  Milan),  which  has  carried 
out  important* tests  at  Saronno  and  Vercelli. 

Giannetti's  motor-cultivator  is  composed  of  an  ordinary  3  wheeled 
tractor  (one  front  steering  wheel  and  two  driving  wheels)  worked  by  a 
4  cylinder  petrol  motor,  22  H.P.  1000  revolutions ;  it  has  three  speeds, 
1.6  km  —  2  km  —  3.5  km  per  hour  respectively  and  a  reversed  speed  of 
1.5  km  per  hour  ;  it  weighs  2000  kg. 

The  same  firm  also  makes  three  other  types  ;  two  hand  driven  with 
motors  of  5  and  8  H.P.  respectively,  and  the  third  made  as  here  described 
but  with  a  32  H.P.  motor.  The  22  H.P.  type  tested  by  the  author  is  the 
best  adapted  for  rice  fields  in  the  Province  of  Novara. 


Fig.  1.  —  Work  of  Meyenburg's  rotary  plough. 


The  driving  shaft  can  transmit  motion  to  a  rotary  cultivator  (placed 
behind  the  driving  wheels  and  parallel  to  them)  composed  of  32  strong 
steel  springs  each  ending  in  a  sharp  hook  (15  mm.  in  diameter)  which  works 
like  a  pick  and  which  is  easily  attached  or  detached  when  it  is  necessary  to 
replace  it.  These  springs  are  fixed  and  are  distributed  evenly  in  8  planes 
(consequently  4  radiating  springs  in  each  plane)  on  the  shaft  carrying  them, 
and  thus  form,  collectively,  a  kind  of  cylindrical  reel  ("  aspo  "),  measur- 
ing about  0.60  nil.  in  diameter  and  1.30  m.  in  length.  According  to  the 
speed,  this  cultivator  will  work  2000  —  2600  —  4500  sq.  m.  an  hour,  but, 
in  practice,  the  result  is  a  little  less  because  only  1.20  m.  of  the  length  of 
the  "  aspo  "  is  used  as  the  width  of  ground  worked. 

The  whole  of  the  working  parts  can  be  raised  or  lowered  at  will  by  the 
driver,  and  the  depth  to  which  the  claws  penetrate  the  ground  (up  to  28 
cm.)  is  regulated  by  means  of  a  system  of  springs  acting  on  the  axis. 

The  whole  of  the  working  parts  is  covered  at  the  sides  and  top  by 
strong  canvas  cases,  which  protect  them  from  the  thrown  up  earth  and 

(1)  See  R.,  June  1913,  p.  855  and  fig.  6;  R.,  August  1913,  No.  972  ;  R.,  Jan.  i<>U. 
No  52.  —  (2)  Patented  by  the  La  Motoculture  Frangaise  Company,  formerly  Maycnburg  of 
Basel.     (Ed.) 
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allows  easy  inspection  of  the  rotary  part;  at  the  back  the  canvas  is  replaced 
by  a]  grating,  the  height  of  which  can  be  regnlated,  which  allows  a  cer- 
tain amount  of  freedom  in  the  rotation  of  the  hooks  and  only  holds  back 
the  [larger  and  heavier  pieces  of  slashed  earth  while  leveling  the  surface 
of  the  soil  like  a  rake. 

As  the  tests  at  Saronno  and^ercelli^have  shown,  the  machine  works 
perfectly  in  gravelly  and  manured  land  ;"when  ploughing  up  stubble  the 
straw  is  not  buried,  but  is  cut  up  and  spread  evenly  over  the  whole  area  of 
the  ground  ploughed.  Against  couch  grass  it  has  no  effect.  When  clear- 
ing old  grass  lands,  to  get  perfect  results,  the  motor- cultivator  must  go 
over  the  ground  twice,  because  a  single  ploughing  does  not  break  up  the 
matted  roots  sufficiently.  Very  heavy  soils  should  also  be  worked  over 
twice. 


Fig.  2.  —  The  rotary  part  of  the  Gianetti  inotoeultivator,  open. 


It  is  complained  that  excessive  breaking  up  of  the  soil  has  some 
drawbacks  such  as:  —  (i)  stopping  the  development  of  microbes, 
ferments,  and  chemical  action;  (2)  the  formation,  in  clay  soils,  of  an 
impermeable  superficial  crust  after  heavy  rain  of  short  duration;  (3)  the 
formation  of  a  very  hard  plane  under  the  layer  worked;  (4)  in  moist 
ground,  the  formation  ol  a  fine  layer  of  small  balls  of  earth  which  the 
root-  cannot  penetrate. 

Considering  the  matter  from  the  point  of  view  of  rice  cultivation,  the 
author,  relying  partly  on  the  results  of  the  Vercelli  tests  maintains,  on 
Hie  contrary,  thai  :       (]  sive  breaking  up  of  the  soil  is  useful  because 
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it  destroys  enormous  numbers  of  agricultural  pests  (earthworms,  larvae 
of  cockchafers,  mole  crickets,  etc).;  (2)  the  formation  of  a  ciust  caused 
by  heavy  rain  can  only  be  injurious  during  the  period  of  germination,  in 
which  case  the  crust  can  be  broken  up  by  a  very  light  harrowing ;  (3)  the 
very  hard  plane  under  the  worked  layer  might  be  formed  (as  happens  in 
ordinary  ploughing)  when  using  a  rotary  cultivator  with  rigid  spatula- 
shaped  implements  which  successively  take  up  the  whole  width  of  the 
worked  strip,  but  not  when  using  the  Meyenburg  rotary  machine*  with 
hooks  quite  separate  from  each  other.  At  the  Vercelli  trial  it  was  noted 
that,  under  the  worked  earth,  the  bottom  was  neither  a  plane  surface  nor 
hardened,  but  slightly  undulating. 

The  author  notes  that,  when  j  udging  the  effect  of  the  work  of  the  rotary 
plough  on  the  crop,  it  is  not  enough  to  consider  the  results  of  a  single  year, 
that  is  to  say  obtained  on  land  which  up  to  that  time  had  been  worked 
with  ordinary  ploughing,  but  that  the  judgment  should  be  based  on  the 
results  of  a  series  of  years  during  which^  the  soil  has  been  tilled  regularly 
with  the  motor-cultivator. 

Finally,  the  author  goes  into  various  questions  relating  to  the  effect 
of  the  work  of  the  rotary  plough  in  rice  fields  which  had  to  be  solved  ex- 
perimentally, and  he  expresses  Ids  conviction  "  that  the  new  technique  is 
marvellously  adapted,  in  many  respects,  to  the  economic  conditions  of 
work  and  cultivation  of  rice  fields  ". 

II.  The  following  opinion  is  expressed  on  the  machine  under  review :  — 

"  The  motor-cultivator  does  not  plough  the  land  but  breaks  it  up 
completely,  that  is  to  say  it  unites  to  the  functions  of  the  plough  those 
of  the  harrow  and  the  rake,  but  in  an  extremely  forcible  and  complete 
manner.  After  the  passage  of  the  motor-cultivator,  the  soil  is  more  mellow 
than  the  best  gardener  could  make  it ;  the  top  layer  is  finely  broken  up, 
turned  up  and  turned  over  and  this  to  a  depth  of  about  30  cm. ;  there 
results  a  layer  of  earth  minutely  and  evenly  crumbled  and  levelled  as  if 
a  roller  had  passed   over  it  ". 

971  -  The  Warwick  Patent    Spiral   Tiller.  —  The   Implement   and    Machinery   Review, 
Vol.  45,  No.  530,  p.  326,  1  fig.  London,  June  i,  1919. 

The  "  Warwick  "  Patent  Spiral  Tiller  is  placed  upon  the  market  by 
the  Eagle  Engineering  Co.,  Ivtd.,  Eagle  Works,  Warwick.  The  tool  is 
described  as  a  substitute  for  the  garden  rake,  hoe  and  scarifier.  As  shown 
m  the  accompanying  illustration,  it  consists  of  a  series  of  spiral  coils,  which 
gives  the  implement  a  drilling  action  when  breaking  up  the  soil.  It  can 
be  used  for  preparing  seed  beds  after  the  ground  has  been  roughly  dug. 
Owing  to  its  particular  spiral  design,  the  soil  is  quickly  broken  up  to  the 
depth  required  according  to  the  pressure  exerted,  leaving  an  even,  smooth 
surface  for  planting.  A  great  advantage  clauned  for  the  tiller  is  that 
when  drawn  backwards  and  forwards  over  the  soil  it  thoroughly  pulverises 
hard  and  large  pieces  of  earth.  The  "  Warwick"  is  considered  especially 
suitable  for  preparing  lawns  for  seeding  and  for  work  usually  accomplished 
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by  the  aid  of  a  garden  rake.     Operating  as  a  hoe,  it  has  been  fonnd  to  act 
with  great  success,  uprooting  weeds  and  leaving  a  smooth  ground  surface. 


^"■: 


-,  ■■-■< 


Warwick  Patent  spiral   tiller. 

972  -  One-Handed  Spade. —  Revue  scientifique,  Year  I,  VII,  No.  13,  p.  408.  Paris,  July,  1919. 

M.  Bessonnet  Favre,  a  maker  in  the  department  of  Vienne  France, 
has  invented  a  spade,  for  persons  who  have  lost  one  hand  or  one  arm,  which 
can  be  used  with  one  hand. 

It  is  naturally  forced  into  the  ground  by  the  foot ;  when  it  has  reached 
the  required  depth  the  end  of  an  arc  of  a  sector  jointed  at  its  centre  which 
the  socket  of  the  spade  comes  into  contact  with  the  ground.  The  are  forms 
a  fulcrum  which  enables  the  sod  to  be  raised  by  pressure  at  the  end  of  the 
handle  and  the  sod  can  then  be  turned  over  by  a  turn  of  the  hand. 

-  Review   of   Patents.  —  Sources  :  —  Canada,    Denmark,    United    States,   New- 

Zealand,  Uniticd  Kingdom,  Netherlands,  Switzerland,  See  R.,  Jan.  1919,  No.  104. — 

Prance,  see  A'.,  Febr.  1919,  No.  247.  —  British  India,   see  R.,  May  1919  No.  630. 

Tii.i.\(,i;  machines  and  Implements.  —  Canada:  190398  Garden  im- 

plemenl  with  interchangeable  working  parts  (hoe,  rake,  etc). 

Denmark:  24788   Rake;  24805  Regulating  device  for  motorplough. 
France  :  (91092  Arrangement  for  regulating  the  height  of  a  plough  or 
other  similar  agricultural  machine  relatively  to,  at  least,  one  of  the  wheels  ; 
491330  Tractor  plough  ;  491477  Improvements  to  ploughs  ;  491568   Motor 
tractoi   for  general  agricultural  purposes  and  specially  for  vineyards  and 
weeded  crops,  with  special  arrangement  for  making  it  suitable  for  ploughing 
and  cultivating  implements;   (91787  Improvements  for  double  ploughs. 
Netherlands  :  3272  Wheel  with  land  grips  for  motor  plough. 
I  'intcit  Kingdom  :  u  1*47-125377  Motor  ploughs  ;  125245  Hoe. 
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United  States:  1299435  Plough  accessory;  1299676-1300596-1301116- 
301268-1401557  Cultivators  ;  1300392  Plough  self-lifting  device ; 
300824-1301627-1301724  Disc  ploughs ;  1301043.  Mechanical  plough ; 
301063-1301539-1301540-1301724  Ploughs  ;  1301226  Harrow  ;  1301384 
Toothed  pulveriser  ;  1301443  Combined  harrow  and  pulveriser. 

Switzerland :  81721  Hoe. 

Manures  and  Manure  Distributors.  —  Canada  :  190593  Fertiliser 
listributor. 

Denmark  :  24792  Apparatus  for  loading  and  transporting  manure. 

France:  "491321  Improvements  in  manure  spreading  machines ;  491227 
Nitrogenous  organic  vegetable  manure  (spent  tan  placed  in  contact  with 
nganic  matter,  in  the  form  of  compost,  which  nitrify  rapidly). 

United  Kingdom :  124946  Process  and  apparatus  for  removing  free  acid 
ontained  in  crystallised  sulphate  of  ammonia. 

United  States  :  1300791  Manure  spreader. 

Driees  and  seeding  machines  .  —  Denmark  :  24332-24407  Potato 
)lanters  ;  24461-24550  Seeders  ;  24726  Arrangement  for  seeder. 

Netherlands  :  3223  Broadcast  seeder. 

United  Kingdom :  124890  Distributor  for  seeder.  124937  Potato 
planter. 

United  States  :  1299626  Seeder;  1299652  -  1300419  Potato  planters; 
[300641-1301214  Seeders  for  maize  ;  1301291    Detail  of  potato   planter. 

Various  cueturae  operations.  —  Canada  :  190398  Garden  imple- 
ment with  interchangeable  working  parts  (hoe,  rake,  etc) . 

Denmark  :  24777  Weeder. 

France  :  491568  Motor  tractor  for  vineyards  and  weeded  crops. 

Switzerland  :  81721  Hoe. 

United  Kingdom  :  125  245  Hoe. 

CONTROE    OF    DISEASES    AND    PESTS    OF    PEANTS.    —    Canada  /    I90496 

Trap  for  insect  pests  of  potatoes. 

Denmark  :  2461 1  Trap  for  animal  pests  ;  24671  Apparatus  for  captur- 
ing insects  in  fields  of  beet,  cabbage,  etc. 

France  :  491348  Arrangement  for  the  destruction  of  weeds  by  arti- 
ficial heat. 

Switzerland  :  81725  Nozzle  for  Watering  plants. 

Reapers,  Mowers  and  other  Harvesting  Machines.  —  Denmark : 
24755  Support  for  drying  plants  and  cereals. 

France  :  491545  Haymaker  ;  491624  Flax  puller. 

Netherlands  :  3177  Mower  with  revolving  blades. 

Switzerland  :  81722  Machine  for  forging  scythes. 

United  States  :  1299599  Binder  ;  1299685-1301512  Dividers  for  reapers  ; 
1299686  Device  for  regulating  the  platform  of  a  reaper  ;  1300907  Mower  ; 
1301289  Reaper  ;  1301361  Reaper  and  thresher. 

Machines  for  Lifting  Root  Crops.  —  Denmark  :  24446  Beet  lifter 
and  topper;  24547-24557  Machines  for  harvesting  and  sacking  potatoes; 
24610-24620-24725-24754  Beetv  lifters  ;  24765  Potato  digger. 

France  :  49 11 76  Beet  harvester. 
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Netherlands  :  2984  Potato  harvester. 

United  States :  1299825-1300362-1300955-1301006  Beet  harvester; 
1300636  Peanut  digger  ;  1301328-1301329  Beet  toppers. 

Threshing  and  Winnowing  Machines.  —  Denmark  :  24705  Winnow- 
ing machine. 

Switzerland  :  81724  Apparatus  for  shelling  maize. 

United  States :  1301361  Reaper  and  thresher ;  1301670-1301761 
Threshers. 

Machines  and  Implements  for  the  Preparation  and  Storage  of 
Crops.  —  Canada  :  190409  Hayloader. 

Denmark :  24358  Fodder  cutter  ^4649  Potato  sorter  ;  24629  Apparatus 
for  indicating  the  height  reached  by  material  in  silos  ;  24791  Elevator. 

France  :  491341  Apparatus  for  separating  and  removing  grass,  straw, 
leaves,  rootlets  and  other  filaments  which  may  be  mixed  up  in  beet,  pota- 
toes, minerals,  etc. 

Netherlands :  2949  Masonry  kiln  for  drying  vegetable  matter,  especially 
copra :  2950  Drier  for  seeds  and  other  products. 

United  States  :  1301039  Fodder  press  ;  1301178  Hay  stacker  ;  1301192 
Sheaf  loader. 

Forestry  :  Denmark  :  24699  Process  for  removing  dead  leaves  and 
roots  from  forests. 

France  :  491067  Arrangement  for  supporting  cup  and  channel  which 
may  be  fixed  on  a  tree  for  collecting  latex,  gum,  resin,  etc.,  491357  Logging 
machine. 

Traction  and  Steering  of  agricueturae  machines.  —  Canada  : 
190493  Wind  motor. 

Denmark  :  24637  Wind  motor. 

France  :  491 130  Arrangement  by  which  an  automobile  vehicle  can 
be  used  as  an  agricultural  tractor  ;  491 162  Double  windlass  with  special 
cable  attachment  with  almost  continuous  action  for  agricultural  trac- 
tor  ;  491551-491568  Automobile  agricultural  tractors. 

United  States :  1299600-1299855-1300260-1300814-1301040-1301744 
Tractors. 

Feeding  and  Housing  of  Livestock.  —  Canada:  190534  Pro- 
tective  arrangement  for  horse's  hoof. 

Denmark  :  24469  Apparatus  for  automatic  feeding  of  livestock  at  a 
given  time  ;  24751  Apparatus  for  giving  fodder  ;  24762  Arrangement  foi 
Loosing  animals  in  a  stable  mechanically. 

inline:  491391  Arrangement  for  treating  horses  with  sulphur  01 
similar  proce 

Not   Zealand:  40138  Apparatus  for  artificial  suckling  of  calves. 
l'ori.ikY     FARMING.  —  New    Zealand.    .|<>j26    Food    distributor    fo 
poult  1 '. 

Fishing.      Denmark:  24343  Apparatus  for  fishing  in  strong  runninj 

watii . 

France:  491508  Eccentric  fishing  apparatus. 

Industries  Depending  on  Pi^ant  products.  —  Denmark:  24589  Pro 
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ess  for  preserving  wood;  24625  Yeast  24630 ;  Machine  for  sorting  to- 
acco  leaves. 

India :  4386  Improved  hydraulic  press  for  the  extraction  of  oil 
rom  seeds  ;  4398  Improved  process  for  de-odorisiug  oils  ;  4410  Process 
or  refining  oils. 

Netherlands  :  3271  Machine  for  rolling  tea  leaf. 

Industries  Depending  on  Animal  Products.  —  Denmark  :  24666 
Apparatus  for  utilising  refuse  meat,  bodies  of  animals,  etc. 

Dairyng.  —  Canada  :  190394  Process  for  sterilising  milk. 

Denmark  :  24517  Apparatus  for  centrifugal  separation  of  milk  and 
or  heating  or  cooling  it  at  the  sametime  ;  24628  Arrangement  for  milking 
nachine  ;  24732  Process  for  preparation  of  a  milk  product  without  fat. 

Netherlands :  2889  Milking  machine  ;  2930  Apparatus  for  registerfe^ 
:he  different  quantities  of  milk  supplied  to  cooperative  societies. 

United  Kingdom  :   124981  Milking  machine. 

374  -  Improved  Manure  Pit  Constructed  in  Maryland,  United  States.  —  See  No  807 

of  this  Review. 

RURAL  ECONOMICS. 
975  -  Agricultural   Costings   Committee  in    Great  Britain.  —   Ministry  of  Food 

Announcement,  in    Journal  of  the  Chambers  of  Aqricultuie,Vo\.  VII J,  No.  67,  pp.  102, 
JLonH.  n,  June,  191 9. 

An  Agricultural  Costings  Committee  has  been  set  up  by  the  Depart- 
ments of  Agriculture  and  the  Ministry  of  Food  to  obtain  permanent  in- 
formation as  to  the  costs  and  results  of  farming.  It  is  composed  of  re- 
presentatives of  the  Board  of  Agriculture  and  Fisheries,  the  Board  of 
Agriculture  for  Scotland,  the  Department  of  Agriculture  and  Technical 
Instruction  for  Ireland  and  (for  the  time  being)  of  the  Ministry  of  Food, 
together  with  members  of  the  Central  Agricultural  Advisory  Council  and 
of  the  Consumers'  Council. 

The  majority  of  the  members  have  a  practical  experience  of  farming 
and  represent  agricultural  opinion  and  experience  in  all  parts  of  the  country. 
It  is  felt  that  it  is  in  the  interests  both  of  the  producer  and  consumer  that 
farmers  should  be  encouraged  to  keep  cost  accounts  in  the  future  if  a 
policy  of  encouraging  home  production  is  to  be  adopted.  Farmers  now 
realise  that  it  is  difficult  for  all  the  support  which  they  would  wish  for 
to  be  given  to  the  agricultural  industry  in  the  matter  of  prices,  wages, 
and  a  progressive  agricultural  policy  unless  statistical  information  is  avail- 
able as  a  foundation.  The  question  of  the  costs  of  farm  products  is  con- 
tinually arising  and  must  necessarily  be  the  basis  of  future  legislation  and 
policy. 

It  is  impossible  to  obtain  and  codify  this  fundamental  information 
in  such  a  way  as  to  carry  conviction  to  the  producer  himself  and  to  the 
consumer  unless  the  farmer  will  co-operate  with  the  Agricultural  Costing 
Committee  in  producing  the  necessary  cost  data  on  which  alone  a  sound 
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basis    for    the   future   development   of  the   agricultural  industry  can  be 
arrived  at. 

The  Committee  proposes  to  assist  farmers  who  already  keep  accounts 
in  the  difficult  work  of  recording  the  costs  and  profits  of  farming  opera- 
tions generally,  and  of  particular  kinds  of  produce,  for  instance,  meat, 
milk,  cereals  and  potatoes.  It  is  also  hoped  to  induce  other  farmers  who 
have  not  hitherto  kept  books  to  do  so,  and  to  give  them  assistance  on 
similar  lines,  so  that,  detailed  information  as  to  costings  may  be  obtained 
on  an  extensive  scale.  The  information  so  obtained  will,  it  is  hoped, 
be  available  for  the  use  of  the  Committee's  records  of  the  costs  of  produc- 
tion,, etc.  and  will  be  of  great  use  in  promoting  the  welfare  of  the  industry 
generally  and  also  to  the  farmer  himself.  All  such  records  will  be  collected 
and  centralised  so  that  the  average  costs  for  a  given  district  or  product 
may  be  ascertained  and  economic  and  statistical  data  of  permanent  value 
may  be  compiled.  The  farms  b3^  which  cost  data  are  provided  will  be 
denoted  in  the  records  of  the  Committee  by  a  number  or  letter  only.  The 
information  will  be  treated  in  the  strictest  confidence  and  will  be  available 
for  the  assistance  of  farmers  generally,  but  only  under  the  strictest  anoni- 
mity.  The  information  which  it  is  hoped  to  collect  and  analyse  should 
be  of  practical  value  to  the  individual  farmer.  He  will  no  longer  be  in 
ignorance  of  the  actual  results  of  the  various  departments  of  his  farm  ;  he 
will  be  able  to  see  which  of  his  operations  are  remunerative  and  to  con- 
centrate on  those  departments  which  pay  him  best ;  his  farming  methods 
and  system  can  be  varied  as  far  as  is  practicable  and  consistent  with  good 
husbandry  ;  he  can  compare  his  own  costs  of  a  particvdar  crop  or  product 
with  the  average  cost  in  the  district  and  investigate  the  reason  for  any 
abnormal  charges  in  his  own  case. 

In  these  and  other  ways  the  information  should  promote  efficiency 
and   economy  and   augment  the  profit-earning  capacity   of  the  farm. 

Data  will  be  available  which  will  facilitate  the  consideration  of  ques- 
tions affecting  wages.  Further,  should  any  question  arise  affecting  the 
control  of  prices,  etc.,  proper  records  of  ascertained  facts  will  be  in  existence. 
The  farmer  will  have  information  which  will  facilitate  the  adjustment  of 
income  ':ax  problems,  and  the  production  of  proper  accounts  in  many  cases 
improves  credit  where  financial  assistance  is  sought. 

There  appears  to  be  no  question,  therefore,  that  the  industry  will  be 
in  .1  stronger  position  with  p roper Tand 'proved*  statistics  than  without 
these  as  hitherto. 

The  Committee  realises  that  success  in  the  work  will  be  dependent 
mi  the  goodwill  and  CO  operation  of  the  farmers  and  it  will  as  far  as  possi- 
ble assi  I  in  tin- work  which  it  asks  of  them.  Certain  records  in  addition 
to  financial  records  will  have  to  be  hepi  by  the  fanners  ,-.  g.  time  records, 
food  con  umption  records,  and  manure  records,  in  as  simple  a  form  as 
possible.     The  n<  ry  tabulating  and  balancing  will  [be  assisted  in  by 

the  committee's  staff. 

The  Commit!  to  get  in  touch  with  farmers  who  keep  accounts 

loi   their  farms  or  who  are  interested  in  farm  accounts,    and  communica-' 
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tions  should  be  addressed  to  the  Director,  Room  247,    Palace  Chambers, 
« Westminister,  London,  S.  W.  1,  who  will  be  pleased  to  furnish  any  inform- 
ation desired. 

976  -  Agricultural  Costings  Studies  in  the  United  States.  —  {Report  of  Committee  Ap- 
pointed by  the  Secretary  of  Agriculture:  To  consider  Plan  of  Organisation,  Scope  of  Work, 
Projects  for  the  Office  of  Farm  Management,  and  Methods  of  Procedure  in  Making  Cost 
of  Production  Studies).  — V.  S.  Dept.  of  Agric,  Circular  132,  Office  of  the  Secretary, pp.  1-15. 
Washington,  D.  C,  Mhrch,  191 9. 
Upon  the  request  of  the  Secretary  of  Agriculture  a  Committee  consist- 
ing of  leading  men  in  farm  management  and  agricutural  economics  from 
the  State  agricultural  colleges   and  the  National  Farm  Management  As- 
sociation has  given'active  assistance   in  suggesting   and  outlining   future 
work  for  the  Office  of    Farm    Management.     This  Committee  was  asked 
to  consider  a  broader  and  more  clearly  defined  field  of  operations  for  the 
Office  of  Farm  Management,  to  determine  the  co-operative   relationships 
that  should  exist  between  Federal  and  State  investigators,  and  to  outline 
methods  of  procedure  in  developing  projects    and  especially   in    determin- 
ing the  cost  of  production  of  agricultural  products. 

The  report  of  the  Committee  was  presented  in  person  to  the  Secre- 
tary of  Agriculture  on  February  26.  The  Secretary  approved  the  re- 
commendations and  states  that  the  projects  proposed  could  be  started  and 
carried  out  in  large  part  with  available  funds  and  that  the  work  should 
be  pushed  as  rapidly  and  vigorously  as  possible. 

The  Secretary  will  submit  to  Congress  the  new  plan  of  organisation 
and  ask  for  authorisation  to  establish  a  "  Bureau  of  Farm  Management 
and  Farm  Economics  "  and  that  additional  and  adequate  funds  be  pro- 
vided to  place  these  important  activities  on  a  broad  and  satisactory  basis. 
Dr.  H.  C.  Taylor,  head  of  the  Department  of  Agricultural  Economics  in  the 
College  of  Agriculture,  University  of  Wisconsin,  was  appointed  by  the 
Secretary  of  Agriculture  as  Chief  of  the  Office  of  Farm  Management, 
United  States  Department  of  Agriculture. 

Organisation  and  projects.  ■ —  The  work  of  the  proposed  "  Bureau  of 
Farm  Management  and  Farm  Economics  ",  —  according  to  the  Committers 
report,  could  well  be  organised  around  the  following  projects  (p.  984). 
The  nature  of  the  work  under  these  various  projects  is  indicated  by  the 
names  of  a  few  sub -projects  proposed. 

Co-operative  relationships.  —  The  Committee  has  recommended  that  the 
investigations  of  the  Office  of  Farm  Management  requiring  field  work  be 
carried  on  in  co-operation  with  the  State  colleges  and  experiment  stations. 
Some  of  the  benefits  of  such  cooperation  would  be  : — 

1.  To  prevent  duplication  and  to  correlate  activities. 

2.  To  promote  the  development  of  State  departments. 

3.  To  unify  the  methods  and  improve  the  general  character  of  all 
farm  management  work. 

Cost  of  production  studies.  —  Cost  of  production  studies,  according  to 
the  Committee,  are  of  value  to  the  individual  farmer  and  at  the  same  time 
are  helpful  in  ascertaining  the  economic  status  of  farming  as  an  industry. 
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Administration 

Personnel  : 

Chief 

and 

Assistant  Chief. 

Function : 
Planning 
the  work. 

Supervision. 

Correlation. 
Editorial. 


A..  —  Businefs  OFFICE 

8.  —  research  work:— 
i.  Cost  of  production. 

a)  Financial  records. 

b)  Enterprise  records. 

c)  Complete  cost  records. 

d)  Price  relations. 
c)  Basic  unit  factors. 

2.  Farm  organisation. 

a)  Farm  business  analysis. 

b)  Farm  practice. 
r)  Effective  use  of  labour  and    equipment. 

3.  Farm  finance. 

a)  Methods  of  financing. 

b)  Insurance. 

c)  Taxation. 

4.  Farm  labour.      * 
a)  Supply  and  movement. 
b\  Trend  of  population. 

c)  Living  and  housing  problems. 

d)  Creating  new  productive  enterprises  for  farm  labour. 

e)  Standards  of  supervision  and  compensation  for  farm  labour, 

5.  Agricultural  history  and  geography. 

a)  Trend  of  agricultural  development. 

b)  Shifts  of  agricultural  production. 

c)  Relation  of  American  to  foreign  agriculture. 

d)  Supervision  of  Atlas. 

6.  Land  utilisation. 
a\  Land  resources  and  utilisation. 

b)  Land  settlement. 

c)  Land  ownership  and  tenancy. 

7.  Farm  life  studies. 

a)  Co-operation  and  trend  of  co-operative  movements  as  affect- 
ing the  farmer's  life  and  activities  on  the  farm. 

b)  Agricultural  relations  to  other  industries. 

c)  Agriculture  for  industrial  workers. 

d)  Conditions  of  farm  life  as  affecting  national  welfare. 
C.  —  Extension  work: — 

a)  Publications    and  illustrative  material. 
1  b)  Farm  management  demonstrations. 

\  c)  Farm  labour  supply. 

I  d)  Other  farm  economics  demonstrations. 

Tin  ir  results  for  a  number  of  farms  where  a  given  type  of  farming  is 
practiced  are  useful  not  only  to  the  farmers  from  whoso  farms  the  results 
were  obtained,  but  are  of  value  in  showing  other  farmers  how  to  improve 
their  methods.  Prom  the  standpoint  of  the  public,  cost  of  production 
studies  provide  the  facts  which  give  a  basis  for  intelligent  judgment 
upon  the  probable  1  ffects  of  any  given  legislation  or  other  public  activity 
upon  the  farmer  as  a  producer  and  as  a  citizen.  Cos1  of  production  stu- 
dies are,  tin  refore,  one  of  the  moan-  of  providing  the  basic  facts  needed  by 
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legislators  and  price  commissions  in  comparing  the  profits  of  competing 
lines  of  production  and  estimating  nece'ssary  prices. 

The  Committee's  Report  gives  a  brief  outline  of  the  methods  of  cost 
investigations  proposed,  consisting  of  cost  accountings,  survey  methods 
and  questionnaires  sent  by  post.  The  accounting  method  is  based  on 
complete  records  of  all  farm  work  and  business  transactions.  Arrange- 
ments are  made  with  farmers  to  keep  detailed  records  of  all  operations 
and  transactions  in  connection  with  the  farm  business.  The  work  is  super- 
vised by  personal  visits  to  the  farm.  Cumulative  results  of  such  work 
(farm  accounting  statistics)  become  increasingly  valuable. 

By  the  survey  method  the  necessary  data  are  obtained  from  farmers 
by  trained  investigators.  Some  of  the  data  are  taken  from  the  farmer's 
books  ;  some  from  the  books  of  persons  to  Whom  the  farmer  sells  and  from 
whom  he  buys  ;  some  from  his  bin,  silo,  and  building  capacities  ;  and  some 
of  the  data  are  based  on  estimates  made  by  the  farmer. 

Some  of  the  advantages  of  the  survey  method  are :—  (1)  it  is  a  relatively 
inexpensive  method  of  securing  records  from  large  numbers  of  farms ;  (2) 
records  are  obtained  from  all  classes  of  farms  ;  and  (3)  records  are  obtained 
after  the  close  of  the  farm  year,  so  that,  when  desired,  areas  more  repre- 
sentative of  normal  conditions  may  be  chosen.  By  the  survey  method 
it  is  sometimes  difficult  to  determine  the  amount  of  general  expense  and 
miscellaneous  labour,  and  the  proper  basis  for  apportioning  such  items 
to  different  enterprises.  Unless  the  investigator  is  thoroughly  experienced 
in  the  subject  that  he  is  studying,  some  items  of  importance  may  be 
omitted. 

Both  methods  are  useful  and  reliable  when  the  work  is  carefully  con- 
ducted. Either  method  may  be  used,  but  preferably  both  should  be  used." 
The  detailed  cost  accounts  serve  as  a  check  on  the  survey  work,  and  the 
survey  work  shows  the  relationship  of  the  farms  on  which  cost  accounts 
are  kept  to  the  average  farm.  The  questionnaires  sent  by  post  can  be 
used  to  advantage  in  securing  supplementary  data  from  large  number 
of  farmers.  To  secure  the  best  results  the  questionnaire  should  cover 
only  a  limited  number  of  cost  items  and  the  questions  should  be  direct 
and  clear.  A  detailed  grouping  of  cost  items  is  suggested  by  the  Com- 
mittee for  the  farm  cost  accounting  work. 

977  -  Cost  and  Receipts  of  Banana  Cultivation  in  Columbia  —  See  No.  912  of  this 

Review 

978  -  Cost  of  Creating  and  Receipts  from  a  Vineyard  of  Stoneless  Grapes  for  Drying, 

in  California.  —  See  No.   015  of  this  Review. 

979  -  Results  of  Statistics  of  Farm  Accounts  in  Denmark  during  the  Year  1916-17. 

—  IvArgen,    Prof.    H.  O.,    in   Nordish    Jordbrugsforskning  Year  I,    Part  2,    pp.  52-59. 

Copenhagen,  191 9. 

The  Danish  Societies  for  the  study  of  farming  economy  ("  I„and- 
okonomiske  Foreninger  ")  had,  in  1918,  about  220  farms  inscribed  in  these 
societies  which  furnished  accounts  for  the  year  1916-1917  for  statistical 
purposes.     There  were,  however,  in  that  year  707    farms,    representing 
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an  area  of  27  000  hectares  inscribed  in  the  25  accounts  offices  of  their 
respective  districts.  These  offices  receive  from  the  State  a  contribution 
for  the  pay  of  the  technical  and  accounting  staff. 

One  third  of  these  220  farms  were  in  Jutland  and  two  thirds  in  the 
islands  and  they  were,  for  the  greater  part,  owned  by  the  farmers.  The 
accounting  methods  used  were  the  same  as  those  adopted  in  1913  by 
the  Royal  Danish  Society  of  Rural  Economy. 

Local  data.  —  The  6  accounting  offices  in  Jutland  dealt  with  18 
farms.  As  it  was  chiefly  a  matter  of  farms  cultivated  by  their  proprie- 
tors, the  balance  sheets  were  made  out  so  as  to  show  clearly  the  net 
receipts  of  the  farmer,  that  is  to  say  they  took  into  consideration  the 
interest  on  capital,  the  cost  of  work  done  by  the  owner  and  his  family, 
and  the  profits.  The  net  revenue  averaged,  for  all  the  farms,  400  fr.  per  ha., 
with  differences,  for  the  various  accounting  offices,  of  from  313  to  502  fr. 
per  ha.  On  the  other  hand,  for  individual  farms  the  differences  were 
from   48  to  1  425  fr.  per  ha. 

Only  2  accounting  offices  calculated  the  remuneration  of  capital, 
which  was  8.8  %  on  an  average  for  24  farms  in  Kolding  Herreds,  and 
9.4  %  for  11  farms  in  Kolding  Omegns. 

The  statistical  elaboration  of  the  accounting  data  include,  as  well, 
the  examination  of  yields  of  crops  and  livestock. 

For  the  islands  the  data  were  published  in  reports  of  the  accounting 
office  of  the  Agricultural  Society  for  Sjaelland  and  in  those  of  the 
accounting  offices  of  Copenhagen  and  Odense.  Table  I  shows  the  net 
revenue  of  these  farms  arranged  according  to  size. 

Table  I.  —  Net  yield  and  yield  -per  cent  for  farms  in  Odense,   Omcngs, 
Landbof,  arranged  according  to  area.  Results  for  the  year  1916-1917. 


Ah. 1  classes 

Number 

of  farms 

in 

each    class 

Average 
area 

hectares 

Total 
capital 

per  hectare 

Yield 
of 

the    farm 

per  hectare 

Yield 
per  cent 

Under     25  hectares    .... 
|  25  to               «          .... 

In    ]  III)                    »                       .... 

<  »\\r      100                      .... 

6 

IS 

10 

1 

19.2 

35-6 

65.6 

2UJ.8 

1  1  72  fr. 
4  °32 

3  489 

2  9<>i 

3  413  fr. 

34<>fr. 

332 
225 

-73 

8.32  % 

N.J.l 
6.46 
9.25 

/  otals  and  averages  .   .   . 

:ts 

60. 3 

S8«  fr. 

8.«6  % 

I'"!  3  accounting  offices,  dealing  with  125  farms,  the  average  land 
capital  pei  ha.  varied  between  1  \2q  fr.  and  3473  fr.,  and  the  average  net 
yield  (difference  between  the  gross  yield  and  the  working  expenses, 
including  taxes  and  management)  varied  between  250  fr.  and  280  fr.  per 
ha.  The  yield  pei  cenl  varied  between  8.1  and  ro.3  %  for  the  different 
groups  ;  the  variations  between  individual  farms  are  much  greater.  These 
variations  an-  partly  explained  by  the  smaU  amount  of  homogeneity  in  the, 
groups  regarding  the  number  pf  farms  in  each  group. 
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Table  II  shows  the  best  economic  results  of  the  farms  during  the 
period  of  the  war : — 


Table  II. 

—  Economic  results 

of  farms  during  the  war. 

Year 

<• 

Number 

of 

farms 

Average 
area 

of  the 
farms 

Total 
capital 
per  ha. 

Net  yield 
■  of  the 
farms 
per  ha. 

Yield 
per  cent. 

1914-1915    .... 
1915-1916    

25 

34 
38 

46.5  ha. 

49-7 
60.3 

2  893  fr. 
3422 

3  473 

220  fr. 

377 
280 

7-67  % 
1 1 .00 

8.06 

General  data.  —  The  central  office  for  statistics  of  agricultural 
accounts  has  for  the  first  time  worked  up  the  data  collected  by  each 
accounting  office  in  1918. 

This  central  office  of  rural  economics,  the  chief  work  of  which  is  to 
elaborate  the  statistical  data  of  agricultural  accounts,  was  founded  by  the 
Royal  Danish  Society  of  rural  economics. 

The  office  is  managed  by  a  committee  chosen  from  the  representatives 
of  the  principal  agricultural  societies,  of  trade  councils  and  of  Lhe  statistical 
department. 

After  3  years  preliminary  work,  the  office  commenced  work  in  the 
spring  of  1918  and  the  first  results  appeared  in  the  autumn  of  that  year. 
These  results  include  the  statistical  elaboration  of  accounts  documents 
received  from  75  farms,  of  which  27  were  in  Jutland  and  48  in  the  islands. 

The  local  accounting  offices  also  made  use  of  the  accounts  for  publi- 
cations and  for  research  of  a  local  character,  but  the  work  of  the  central 
office  has  been  more  complete  and  contains  data  regarding  prices  of  crops 
and  agricultural  produce  as  well  as  quantities. 

The  principal  results  of  the  statistical  work  relating  to  these  75  farms, 
for  the  year  1916-1917,  are  set  forth  in  Table  III. 

Table  III.  —  Accounts  results  of  75  farms  for  the  year  1916-1917. 


Area  classes 

Number 

of 

farms 

Total 
capital 
per  ha. 

Gross  yield 
per  ha. 

Working 

expensed 

per  ha. 

Net  yield 
per  ha. 

Yield 
per  cent. 

Under  20  hcctai 
20—30          » 
30-50          » 

Over  50            » 

16 

23 

20 

K, 

;|S<)  fr. 
3  \28 

;  (03 
3050 

1323  fr- 
II71J 

1038 

1 1  n  >  |  fr. 

86] 

754 
659 

319  fr. 
318 
284 
288 

9.1  % 

0.3 

8.6 

9-4 

Totals  and  aver 

15 

.r>s4  fr. 
1  .  ... 

108  J  fr. 

■m  fr. 

3  04  fr. 

9.3  % 

0»»] 
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These  groups  of  farms  are  not  yet  sufficiently  numerous  for  drawing 
general  conclusions;  besides  the  average  data,  so  calculated,  neutralise 
the  influence  of  each  factor  of  production  which  may  characterise  the  man- 
agement of  each  farm.  That  is  the  reason  why  the  statistical  elabora- 
tion of  the  data  includes  also  an  analysis  of  capital,  gross  yield  and  net 
yield,  so  that  the  influence  of  different  kinds  of  capital  and  branches  of 
production  on  the  net  return  may  be  determined.  Besides  these  accounts, 
the  "  Dansk  Band  "  Society  published,  in  1918,  the  results  of  its  statistical 
work  on  39  accounts  chosen  from  among  the  best  sent  in  by  63  farmers 
at  a  competition  for  agricultural  accounts.  The  results,  are  reproduced 
in  Table  IV. 

Tabu;  IV.  -     Results  of  accounts  for  the  year  1916-1917  submitted  at 
a  competition  promoted  by  the  "  Dansk  Land  "  Society. 


Number 

Average 

Total 

Net  yield 

£. 

Yield 

Value  classes  of  Uie  farms 

of 

■ 

capital 

farms 

area 

per  ha. 

per  ha. 

per  cent. 

I.  —  Total  capital  over  50  000 

13 

46  ha. 

3208  fr. 

297  fr. 

9-3  % 

II.  — Total  capital  from  20000 

to  50000  kronen  (27780  — 

6'J45o  fr) 

II 

16 

3061 

308 

IO. I 

III.   —    Total    capital   under 

20000  kronen    (27780  fr)    . 

7 

6 

3287 

375 

II.4 

The  percentage  yield    of  the  31  farms  averaged  9.5  %. 

The  percentage  distribution  of  thenet  receipts  of  the  farmer 
between  the  capital  employed,  the  work  done  and  the  profit  remaining 
alter  these  means  of  production  have  been  paid  for,  is  indicated  in  Table  V. 

Tati,E  V.      -  Percentage  distribution  of  net  receipts  of  the  farmer 
and  how  the  net  receipts  are  used. 


Y.llll 

atage  distribution 

"f  '                  its  of  tin-    1. inner 

Use  made  of  tlie  net 
receipts  of  the  'farmer 

ol  th<  ( 

Interest 

on                Wages 

>ital 

Farm 

profit 

For 
Interest 

For                For 
private           working 
i  apital 

I 

II.        . 

Ill 

1     % 

l'> 

1! 

9% 

6 

37  % 

-5 
0 

■  % 
1  ) 
20 

36  % 
48 
r.03 

41    % 

39 
+   23 

l'"  the   ;  cat  of  farms  classed  according  to  the  total  capital  repre- 

ented.     The  same  table  also  gives,  for  the  same  classes,  the  manner  in 
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which  the  net  receipts  are  used,  in  practice,  by  the  different  classes  of  far- 
mers, on  a  basis  of  900  kronen  (1  210  fr.  at  par)  for  wages  of  labour  and 
5  %  as  the  rate  of  interest  on  capital. 

For  small  farms  the  net  receipts  of  the  working  farmer  do  not  suffice 
for  his  private  use,  so  that  his  excess  requirements  must  come  out  of  the 
working  capital,  thus  decreasing  by  4.7  %  the  net  wealth  of  the  farmer. 

AGRICUI/TURAI,  INDUSTRIES. 
980  -  The  Cinchona-Wine  Industry  in  Piedmont.  —  piano,  g.,  in  Le  stazioni  spertmentaii 

agrarie  italiane,  Vol.  LII,  Nos.  5-6.,  pp.  291-304.     Modena,  1919. 

For  some  years  past  in  Piedmont,  side  by  side  with  the  vermouth 
industry,  there  has  sprung  up  the  manufacture  of  cinchona  wine. 

The  greatest  number  of  factories  is  to  be  found  in  the  provinces  of 
Turin  and  Cuneo  ;  in  the  former  preference  is  given  to  the  use  of  white 
wines  of  high  alcohol  content,  and  in  the  latter  to  red  wines  of  the  Barolo 
and  Barbaresco  types.  In  these  two  provinces  cinchona  wines  are  also 
made  from  grapes  which  have  been  left  for  a  long  time  on  the  stem  after 
maturity  and  are  aromatic,  like  the  "  passito  "  (withered)  of  Caluso,  the 
muscat   of   Canelli,    etc. 

Cinchona  wines  are  prepared  by  adding  spirit  and  sugar  to  the  selected 
wine  and  giving  a  bitter  taste  to  the  mixture  with  cinchona  bark.  Some 
factories  do  the  latter  operation  directly  with  the  bark  (by  maceration) 
and  others  prepare  beforehand  the  a1coholic  extract  of  cinchona  (bymixing) . 

In  the  first  process  finely  powdered  Calisaya  cinchona  bark  is  mace- 
rated 5  da}^s  in  the  wine,  at  a  temperature  of  about  500  C,  care  being  taken 
to  stir  the  mixture  frequently  in  order  to  help  the  extraction  of  the  alka- 
loids and  bitter  principles  in  the  bark,  and  to  use  closely  covered  vessels 
so  as  to  prevent  the  loss  of  alcohol.  At  the  end  of  the  above  period,  the 
liquid  is  separated  by  decantation  or  filtering,  and  alcohol  and  sugar  are 
added  in  the  required  proportions.  In  some  cases,  where  an  aromatic 
product  is  desired,  cinnamon,  vanilla  and  cloves  are  added  along  with  the 
cinchona   bark. 

The  mixing  process  consists  in  extracting  the  bark  with  alcohol  in  dis- 
placement apparatus,  and  in  preparing  the  wine,  to  which  sugar  has 
previously  been  added,  with  the  alcoholic  extract  of  the  bark. 

Before  being  put  on  the  market,  the  wine  thus  prepared  is  kept  for 
some  days  at  a  temperature  of  —  6  to  —  90  C.  to  clarify  and  remove 
acidity  from  it,  after  which  period  it  is  filtered  and  bottled. 

Some  makers  prepare  this  wine  by  making  the  concentrated  must 
bitter,  while  others,  to  get  a  white  product,  decolorise  red  wine  by  treat- 
ment with  50-100  gm.  of  animal  charcoal  per  hectolitre. 

Several  years  ago,  chinchona  wines  were  made  exclusively  for  local 
use,  and  only  in  1907  did  foreign  export  in  any  quantity  begin.  The 
trade  began  with  France,  Switzerland  and  Germany  and  later  extended 
to  England,  Argentina,  Brasil,  Uruguay  and  the  United  States;  at  present 
these  wines  are  sent  also  to  Greece,  Egypt,  the  Italian  colonies  in  Africa, 
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etc.  Fairly  large  quantities  have  recently  been  sent  to  Albania.  Cin- 
chona wine  is  sent  out  in  bottles  of  about  3/4  litre  or  in  casks  ;  the  former 
go  mostly  to  Argentina,  Brasil  and  the  United  States,  the  latter  to  France, 
Switzerland,   Albania,   Tripoli   and   Cyrenaica. 

A  series  of  analyses  (86)  made  by  the  authors  and  set  out  in  tables 
show  that  cinchona  wines  contain  from  10.35  to  20.25  %  of  alcohol  by 
volume  and  from  3.4.9  to  207  °/o0  of  sugary  matter.  As  a  rule,  however, 
they  have  15  to  17  %  of  alcohol  by  volume  and  from  14  to  16  %  of  sugar 
compounds. 

The  extract,  not  including  the  sugar,  varies  between  14  and  60  per 
thousand,  total  acidity  between  2.17  and  7.65  per  thousand  and  volatile 
acids  between  0.36  and  2.55  per  thousand. 

The  ash  varies  between  1.24  and  3.36  per  1  000,  the  alkalinity  of  the 
ash  from  4  to  25,  and  the  glycerin  from  3.37  to  8.29  per  1  000. 

The  alkaloid  content  lies  between  0.34  and  0,97  per  1  000. 

In  short,  except  for  the  difference  in  the  bitter  used,  it  may  be  sta- 
ted that  cinchona  wines  show  a  marked  similarity  in  chemical  compos- 
sition  to  vermouth. 

* 
981   -  Wine  made  from  Dried  FigS.  —  Garino-Canina,  E.  (R.  Stazionc  enologica  sperimen- 

tale  di  Asti),  in  Giomale  vinicolo  italiano,  Year  XEV,  No.  30,  pp.  260-261.     Casale  Monfer- 

rato,  July  27  1919. 

The  author  prepared  in  the  laboratory  a  wine  from  dried  figs,  using 
fruit  which  had  the  following  percentage  composition :  —  Water  26.00  ; 
reducing  sugars,  45.60;  dextrose,  24.60  ;  levulose,  21.00  ;  pentosans,  3.80  ; 
total  nitrogen,  0.398;  protein  (N  x  6.25),  2.50;  ash  2.20,  with  an  alka- 

T.\p,r.E    I.    —  Composition    of    dried-fig    must. 
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Table   II.    —  Composition   of  dried,  fig  wme. 


F 


Density  of  fig  wine  at   i5°C.  =  0.9939 

Density  of   distillate   in    terms   of  primary  volume  = 

0.9890,  corresponding  to  alcohol 

Density  of   residue  of   distillation     =     1.008  6,  eorres- 

.  ponding  to  total  extract      

Reducing  sugars 

Dry  extract  without  sugars 

Glycerin 

Pentosans 

Ash 

including :  Phosphoric  residue  (P04) 

Sulphuric  »         (S03) 
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0.800 
3.200 

Q-349 
0.695 

o.35° 
0,091 
0.040 
0.016 
0.003 

2-55° 
0.340 

2.210 


traces 
1.620 
1.770 
0.170 
0.380 


7-99 


of  N/i  solution 
11.4 
17.4 


38.00 
6.30 

3i-7° 
18.00 

5.60 

24.00 

19.80 

2.90 

6.80 


Unity  (official  method),  expressed  in  cc.  of  normal  solution,  equal  to  18. 80 , 
and  a  phosphoric  residue  (P04),  expressed  in  grammes  equal  to  0.176 ;  total 
acidity  by  litmus  test,  4.20 ;  pectic  substances,  cellulose,  gums,  etc.  (by 
difference),  18.00. 

On  extracting  1  part  of  finely  cut-up  dried  figs  with  3  parts  of  hot 
water  and  then  filtering,  a  must  is  obtained  which  has  the  composition 
shown  in  Table  I. 

The  must  from  dried  figs  makes  an  excellent  culture  medium  for  sac- 
charomycetes,  on  account  of  its  complete  mineral  composition  and  the  pre- 
sence of  proteolytic  ferments,  which  more  or  less  thoroughly  break  up 
protein  substances  into  simpler  and  more  easily  assimilated  nitrogenous 
compounds. 

With  the  help  of  strong  alcohol-producing  ferments,  alcoholic  fermen- 
tation was  induced  (at  280  C.),  which  was  very  brisk,  until  the  sugars  were 
almost   completely  decomposed. 
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Once  fermentation  was  finished,  the  resulting  liquid  very  quicklr 
became  clear,  of  golden  yellow  colour  (the  pigment  behaving  differently 
from  that  of  grapes)  and  had  a  not  disagreeable  taste,  resembling  beey 
more  than  figs.  Alter  lying  a  long  time  on  the  lees  it  acquired  a  bitter 
taste.  Besides,  in  the  case  of  natural  fermentation,  pathological  ferments 
such  as  mannitic  and  acescency  may  be  produced,  being  favoured  by 
the  low  acidity  of  the    medium. 

This  alcoholic  liquor  has  the  chemical  composition  shown  in  Table  II. 

Examination  of  the  analytical  results,  especially  of  the  ratios  between 
the  constituents  of  the  alcoholic  liquid  (at  the  concentration  indicated  in 
Table  II)  shows  essential  differences  from  the  corresponding  values  of 
grape  wine  ;  thus  :  — 

i)  The  total  acidity  is  slight  and  almost  entirely  lacking  in  tartaric 
acid,  so  that  the  ratio  between  the  one  and  the  other  is  nearly  o  %  (against 
30-40  %  in  grape  wines).  The  low  value  of  the  succinic  acid  with  respect 
to  the  alcohol  is  also  to  be  noted. 

2)  The  proportions  of  nitrogenous   substances   (especially  amino- 

acids)  are  high. 

3)  The  same  may  be  said  of  the  proportions  of  pentosans  and  of 
ash,  in  which  the  phosphoric  and  sulphuric  residues  attain  very  high  values. 

Hence  these  differences  simplify  the  chemist's  task  in  cases  where 
dried  figs  are  to  be  recognised  in  wines  as  a  substitute  for  grapes  or  even 
entireley  in  place  of  these. 

982  -  A  New  Mannose  Ferment :  Research  in  Italy.  —  Mezzadroli,  c,  in  Le  Stazioni 
sperimenlali  agrarie  italiane,  Vol.  LJ,  Nos.  7-8,  pp.  306-311.    Modena,  1918. 
When  the  saccharification  of  residues  from  the  manufacture  of  arti- 
cles in  vegetable  ivory  or  corozo  is  brought  about  by  the  use   of   dilute 
mineral  acids,  a  reducing  substance   consisting  of  mannose  is  obtained. 
These  saccharification  liquids  involve  some  dill'culty  in  the  complete  fer- 
mentation of  the  mannose  to  industrial  strength.     Literature  on  the  sub- 
ject  mentions  several  ferments  capable  of  bringing  about  this  fermentation  : 
Saccharomyces  apicitlntits,  S.  cerevisiac,  Sake  yeasts,  some  German  yeasts, 
etc.     The  author  has  been  able  to  try  only  the  yeasts  in  his  zymological 
collection,  viz.  S,  apiculatus,  a  Dortmund  yeast,  some  industrial  yeasta 
from  Brussels,  Berlin,  Kieff  and  one  he  isolated  from  Apulian  products. 
The  yeasts  showing  some  fermentative  power  were  5.  apiculatus,  the  Dort- 
mund  and  the  Sake,  while  the  Apulian  one  turned  out  to  be  a  true  mannose 
ferment.     Pu1   in  musts  of  d-mannose   only,  at  different    concentrations 
(from  |  to  i.:  %),  it  caused  a  regular  and  rapid  alcoholic  fermentation  and 
gave  a  yield  in  alcohol  (by  volume)  of  from  57  to  58.3  %. 

This  yeast  may  be  regarded  as  a  simple  ferment  ;  some  traces  of  phos- 
phate of  ammonia  are  sufficienl  to  enable  it  to  cause  complete  fermenta- 
tion,    it  brings  about  a  good  fermentation  of  dextrose,  mannose,  sorbose, 
charose  and  maltose,  and    weak  fermentation  of  lactose,  raffinose  and 
innlin. 

Beel  juice  and  molasses,  wort  of  wheat  and  cane  molasses,  locust 
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beans,  figs,  etc.,  ferment  "with  the  same  ease  when  aided  by  mannose  fer- 
ments ;  the  duration  of  the  fermentation  does  not  exceed  32  to  48  hours  ; 
all  the  sugar  is  transformed  into  alcohol  or  at  least  there  remain  only  some 
traces  of  unfermentable  sugars.  The  yield  of  alcohol,  as  a  %  of  the  sugar, 
was  :  57.1  for  wheat  wort  ■ —  60.3  for  beet  juice  ■ —  61.2  for  beet  molasses 
wort  • —  58.75  for  cane  molasses  wort. 

The  size  of  the  cell  bodies  of  this  yeast  vary  from  3  to  5  ^  in  length 
and  2.5  to  4  [i.  in  breadth;  the  optimum  temperature  is  about  30°to  30°C; 
at  400  C.  the  yeast  still  acts  well  ;  at  450  C.  the  fermentation  of  sugar  is 
no  longer  c.omplete  and  at  500  C.  it  is  almost  nil. 

This  yeast,  on  account  of  its  polyvalent  enzymatic  action  on  many 
sugars,  will  be  available  for  use  in  distilling,  especially  for  the  fermentation 
of  cane  molasses. 

983  -  The  Fruits  of  Melia  Azedarach ;  Their  Possible  Use  for  the  Manufacture 

Of  Alcohol.  —  Rigotard,  E,  in  L' As,ronomie  Coloniale,   Bulletin  mensuel  du  J ardin  Co- 
lonial. New  Series,   Year  III,  No.  24,  pp.  186-188.  Paris,  May- June,  191 9. 

During  a  sojourn  at  Marrakech  (Morocco),  the  attention  of  the  author 
(Assistant  at  the  J  ardin  Colonial,  France)  was  directed  to  the  Melia  Aze- 
darach L.  (Indian  lilac,  Chinese  lilac),  a  shrub  of  fairly  wide  distribution 
in  this  part  of  Morocco,  as  in  the  whole  Mediterranean  basin,  where  it  is 
not  utilised  except  to  ornament  gardens,  for  which  purpose  it  is  sought 
after  on  account  of  its  fine  lilac  flowers  (1). 

As  the  yield  of  fruits  is  high,  the  author  thought  a  laboratory  exa- 
mination might  suggest  a  use  for  the  crop,  and  he  analysed  the  fruits  at 
the  laboratory  of  the  J  ardin  Colonial  The  following  are  the  results  of 
his  research  :  — 

At  maturity  the  fruit,  of  the  size  of  a  cherry,  is  nearly  spherical,  with  fleshy  peri- 
carp, soft,  whitish  in  colour,  translucent ;  the  odour  is  nauseating  ;  when  dried  the  fruit 
is  wrinkled,  and  of  a  yellowish  brown  tint.  The  stone,  which  has  5  or  6  large  meridional 
ribs,  pierced  at  its  polar  axis,  contains  several  kernels  (5  or  6  meridional  swellings,  3  or 
4  kernels  developed  only,  although  the  fruit  is  originally  5 -celled). 

gm. 

100  fruits  air-dried  (9.44  %  water  in  the  pulp)  weigh 81. 1  gm. 

100  stones  weigh 30.0  gm. 

100  kernels  weigh 5.0  gm. 

Proportion  of  stone  in  air-dried  fruit. 37     °,'1 

Containing  proportion  of  pulp. 63     % 

Proportion  of  kernel  in  stone,  about 50     % 

Or,  in  the  whole  fruit 18.5  % 

The  kernel  is  of  a  dark  brown  purple  tint,  and  oily.  The  outside  pulp  of  the  fruit, 
which  has  an  accentuated  sugary  taste,  on  analysis  gave  :  water  9.44  %  —  ash  4.48  °/0 
—   nitrogenous    matter    (r.9  X  6.25)    12.15  %    —  directly    reducing    mater    expresse  (     as 


(1)  The  fruits  are  known  to  be  used  for  making  garlands,  whence  the  names  "  garland 
tree»  ",  "holy  tree  ".  Different  parts  of  the  plant  have  vermifuge,  and  vomitive  properties, 
which  are  made  use  of  in  some  countries.  (Ed.) 
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glucose  27  % —  reducing  matter  after  inversion,  expressed  as  saccharose  2.88  %,  or,  iu  all, 
sugary  matter  2  |.8fi  n'0.  In  relation  to  the  whole  frnit  proportions  are  :  directly  reducing 
sugars   16.91  %  —  reducing  sugars  after  inversion  1.8 1  %  —  total  sugars  18.72  % 

On  account  of  their  sugar  content,  it  may  be  hoped  to  use  the  fruits 
of  M.  A  zed  a  rack  in  the  preparation  not  of  a  fermented  drink,  as  it  appears 
they  are  fairly  poisonous,  but  of  alcohol  by  fermentation  and  distillation. 
If  thi-  fermentation  is  possible,  it  will  yield,  in  alcohol  at  ioo°  G.Iy.,  nearly 
10  %   01  the   air-dried  fruit. 

984  -  The  Sugar  Industry  in  Japan.  —  Bulletin  de  V Office  Colonial,  Year  XII,  No.  135, 
pp.  196-197.     Paris-Melun,  March,  191 9. 

After  getting  possession  of  Formosa,  where  some  sugar  cane  had  al- 
ways been  grown,  the  Japanese  sent  agents  to  the  United  States  to  study 
the  sugar  industry,  and  encouraged  its  development  in  the  island.  The 
first  refinery  was  set  up  in  Japan  in  1896  ;  at  present  there  are  8,  capable 
of  turning  out  1  300  tons  per  day.  The  chief  market  is  China,  where  Ja- 
panese sugar  is  gradually  supplanting  that  of  Hongkong. 

The  principal  development  centre  is  Formosa  (Jofiwan),  in  which 
government  assistance  is  most  in  evidence :  the  employment  of  experts, 
the  setting  up  of  scientific  establishments  and  the  loaning  of  machinery  ; 
and  the  production  there  rose  from  60  000  tons  in  1902  to  75  000  in  1906 
and  406  000  in  191 6.  The  first  sagar  factory  was  built  in  Formosa  in  1900  ; 
at  the  present  day  there  are  37  factories  with  a  capacity  of  27  240  tons 
of    cane    per    day. 

985  -  Method  of  Identifying  Dried  Sugar  Beet  and  Mangels.  —  Stance,  v.,  in  Zeit- 
schrift  jur  Zuckerindustrie  in  Bohmen,  Year  XEH,  No.  6,  pp.  291-293,2  tab.  Prague, 
March,  191 9. 

It  is  known  that  the  dry  matter  of  sugar  beet  contains  less  ash  and 
much  less  alkali  and  nitrogen  than  the  dry  matter  of  fodder  beet.  The 
author  has  sought  to  establish,  by  determining  the  ash  content,  a  means 
of   distinguishing   dried  sugar  beet  and  mangels. 

The  material  is  dried  and  pounded  in  a  porcelain  mortar;  7  to  10  gm. 
of  the  powder  thus  obtained  is  weighed  out,  desiccated  and  burnt ;  the  ash 
is  weighed,  dilute  cold  hydrochloric  acid  added,  filtered,  and  then  the  in- 
soluble residue  is  dried  and  calcined.  In  this  way  the  weight  of  total  ash 
is  determined,  and  thai  of  ash  insoluble  in  hydrochloric  acid  and  also 
thai   "i   ash  soluble  in  the  acid. 

I  mi  analysing  some  samples  of  known  origin,  the  author  obtained 
the  following  data  for  the  above  three  quantities  (as  percentages): — 
sugai  bed  :  3.59  1.24  2.35;  yellow  mangel:  5.0 1  0.84  -5.10; 
id  :  6.50  0.28  6.22  ;  while  halt  sugar  beet  :  4.67  -  1.34  3-33J 
red    mangel:    7.61  0.87  6.82;    white    half-sugar   beet:    5.50   — 

0.19         5.  ;i  ;    sugar    beet  :    2.40  •   -  0.12  -      2.28. 

It  will  be  seen  thai  the  dry  matter  of  sugar  bed  contains  from  2.28 
to  .  oi  ash  soluble  in  dilute  hydrochloric  acid;  that  of  half-sugar 

'   from  3.33  to  5.3]  ",,,  and  that  of  mangel  from  5.10  to  6.82  "„. 

Hence,  i1       ■      able,  on  the  basis  of  these  data,  to  distinguish  mangel 
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beet  from  sugar  beet  when  homogenous  material  is  being  dealt  with. 
A  content  of  soluble  ash  varying  around  3  %  would  indicate  a  mixture 
of  mar. gel  and  sugar  beets. 

986  -  Flour  Mills  in  China.  —  Chang,  Y.  I,.,  in  Bulletin  economique  de  V 1 ndochine,  Year 
XXII,  No.   134,  p.  113.     Hanoi'-Halphong,  January-February,  1919. 

Wheaten  flour  is  used  plentifully  in  the  North  of  China.  It  was 
obtained  first  by  primitive  methods,  and  it  is  only  since  the  last  20  years 
that  the  first  flour  mills  made  their  appearance,  first  at  Shanghai,  then  in 
other  towns  in  China.  The  flour  manufactured  by  Chinese  methods  is  still 
used  in  large  quantities,  but  that  produced  in  the  flour  mills  shows  in- 
creased popularity  as  a  result  of  its  better  quality.  It  is  estimated  that  50 
to  60  million  dollars  worth  of  flour  is  produced  in  the  flour  mills  of 
Shanghai  alone  per  annum. 

Although  the  silk  and  cotton  spinning  mills  (1)  are  mostly  owned  and 
managed  by  Europeans,  the  flour  mills  are  almost  exclusively  Chinese  ; 
now,  a  certain  amount  of  competition  with  Japanese  flourmills  is  beginn- 
ing to  be  felt. 

There  are  at  present  more  than  36  flourmills,  large  and  small,  in  China, 
at  Shanghai,  Nanking,  Wuhu,  Hankow,  Chinang,  Tientsin,  Pekin,  Wusieh, 
Tsichow,  Kaoyuei,  Chinkiang  and  Tsinkiang ;  it  is  reckoned  there  are  17  at 
Shanghai,  3  at  Hankow,  5  at  Wusieh,  and  one  or  two  in  the  other  localities. 
The  17  flourmills  at  Shanghai  could  supply  70  sacks  of  flour  per  day  ;  but 
the  majority  do  not  work  at  night,  and  when  the  demand  is  scarce,  they 
even  cease  work,  only  starting  up  again  when  market  conditions  are  once 
again  favourable. 

The  flourmills  can  obtain  in  China  all  the  wheat  that  they  require. 
According  to  moderate  estimates,  China  produces  annually  26  0000  000  me- 
tric quintals  of  whe.at,  grown  chiefly  in  the  north,  particularly  in  Manchuria. 

Compared  with  the  total  produce  from  the  flourmills,  the  sum  total  of 
the  flour  exports  is  insignificant.  In  1914,  the  exports  were  only  339  839 
taels,  and  those  of  1910,  which  rose  to  9  016  589  taels  seem  to  have  been  an 
exception.  As  a  general  rule,  China  is  still  obliged  to  import  flour  in  a 
considerable  quantity,  and  with  her  immense  population,  she  ought  to  be 
able  to  provide  work  for  many  more  flourmills  than  are  now  in  existence. 

Most  of  the  flour  exported  from  China  was  sent  to  Japan  for  Japanese 
consumption  or  re-exportation  to  other  countries.  As  a  result  of  the  lack 
of  shipping  facilities,  Chinese  merchants  have  not  been  able  to  export 
direct,  and  the  strade  has,  therefore,  passed  into  the  hands  of  the  Japanese. 

The  latter  have  not  only  seized  the  export  trade  to  other  countries, 
but  also  to  other  districts  of  China,  such  as  Foochow,  Svatow,  Canton,  etc., 
which  are  connected  with  Shanghai  by  Japanese  lines.  It  is  significant  that 
they  trade  with  their  clients  at  a  month  from  sight,  whilst  the  Chinese  mer- 
chants, through  lack  of  money,  require  immediate  payment. 


(1)   See  No.  885  of  this  Review.     (Ed.) 
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In  order  to  stimulate  the  progress  of  the  milling  industry  an  exchange 
has  lately  been  opened  up  and  an  extension  of  this  is  under  consideration. 

987  -  Hydration  Capacity  of  Gluten  from    "Strong"   and   "Weak"   Flours.  — 

Gortner,  K.  A.  (Division  of  Agricultural  Biochemistry,  Minnesota  Agricultural  Experi- 
mental Station)  and  Doherty,  F.  H.  (Oregon  Agricultural  College),  in  Journal  of 
Agricultural  Research,  Vol.  XIII,  pp.  389-418,  No.  8,  17  diagr.,  bibliogr.  of  10  works. 
Washington,  May  20,    191 8. 

It  is  well  known  that  there  are  many  variations  in  the  baking  quality 
(or  adaptability  for  breadmaking)  of  flour  prepared  from  different  wheats. 
The  hard  spring  wheats,  especially  those  of  the  northern  portion  of 
the  Great  Plains  area  of  North  America,  produce  a  flour  of  superior 
baking  qualities.  To  differentiate  between  these  qualities  of  flour,  the 
terms  "strong"   and  "weak"  are  used. 

According  to  the  definition  adopted  by  the  National  Association  of 
British  and  Irish  Millers,  a  wheat  is  termed  strong  when  the  flour  is 
capable  of  making  large  well  piled  loaves.  In  a  similar  way,  W.  Jago  and 
W.  C.  Jago  (The  Technology  of  Breadmaking,  London,  1911)  define  strength 
of  flour  as  "  the  measure  of  the  capacity  of  the  flour  for  producing  a 
puffed  up  dough  and  a  bold,  large  volumed,  well  risen  loaf  ". 

The  authors  make  a  rapid  survey  of  previous  work  dealing  to  this 
question,  then  describe  their  investigations  with  a  view  to  determining 
the  possibility  of  a  correlation  between  the  baking  quality  of  the  flour 
and  the  hydratation  capacity  of  gluten,  and  if  it  does  exist,  in  deter- 
mining its  correct  constitution. 

They  present,  in  the  form  of  tables  and  diagrams,  the  data  showing  the 
increase  or  decrease  of  water  imbibition  obtained  by  the  immersion  of 
weighed  discs  of  gluten,  manufactured  from  carefully  selected  flours  in 
solutions  of  lactic,  acetic,  boric,  phosphoric,  hydrochloric,  oxalic  acids  of  va- 
rious concentrations,  with  or  without  the  addition  of  0.005  molecular  concen- 
tration of  certain  suits.  In  addition  to  this,  they  give  analyses  of  flours, 
with  determinations  of  the  soluble  ash,  of  specific  conductivity  of  flour 
extract,  percentage  of  moist  gluten,  percentage  of  dry  gluten,  percental 
of  ash  in  dry  gluten,  and  lastly,  the  results  from  baking  tests. 

From  the  complete  data,  the  authors  draw  the  following  conclu- 
sion^ :  — 

Although  the  moist  glutens  from  these  flours  differ  widely  in  their  bak- 
ing quality  and  physical  properties,  they  are  hydrated  to  almost  exactly  the 
same  degree.  The  gluten  from  a  weak  flour  has,  in  comparison  to  that  of 
a  "  strong  "  Hour,  much  lower  maximum  hydratation  capacity,  because  it 
shows  a  much  meaner  degree  of  hydratation  when  it  changes  from  a  "  gel  " 
to  a  "  sol  ". 

Tlun  are  two  types  of  imbibition  curves.  Dilute  solutions  of  hydro- 
chloric acid    and    oxalic  acid  cause  the  glutei!   to    rapidly    imbibe    water, 

while,  at  slightly  stro  oncentrations  of  acid,  water  is  actually  extract- 

ed troin  the  moisl  gluten.  Dilute  solutions  of  lactic,  acetic,  phosphoric 
acids  make  the  gluten  imbibe  water  strongly,  but  stronger  acid  solutions 
only  diminish  the  imbibition  slightly.     The  hydrogen-ion  concentration 
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of  the  acid  is  not  the  only  factor  which  influences  imbibition,  but 
the  anion  and  the  undissociated  molecules,  as  well  as  their  relative 
absorption  by  the  protein,  must,  in  all  probability,  be  taken  into  consi- 
deration. 

The  addition  of  inorganic  salts  to  an  acid  solution  lowers  the  relative 
imbibition  of  gluten  placed  in  these  solutions.  Glutens  from  the  differ- 
ent flours  react  differently  to  the  addition  of  inorganic  salts. 

The  acid  and  salt  contents  are  not  responsible  for  the  difference  between 
"  strong  "  and  "  weak  "  glutens. 

The  supposition  that  the  differences  in  physical  conditions  observed  in 
glutens  derived  from  some  flours  are  due  solely  to  the  presence  or  ab- 
sence of  a  double  electrical  layer  round  the  colloidal  particles,  is  not  consist- 
ent with  the  facts  recorded  in  this  paper.  A  "  strong "  gluten  appa- 
rently differs  from  a  "  weak  "'  gluten  even   at  the  isoelectric  point. 

There  is  an  intrinsic  difference  between  the  glutens  derived  from  the 
weak  and  strong  flours.  The  physico-chemical  properties  of  the  glutens 
from  the  various  flours  are  not  identical,  and  they  would  not  be  identical 
even  if  the  flours  had  originally  the  same  acid  and  salt  contents. 

The  difference  between  a  strong  and  weak  gluten  is  apparently  simi- 
lar to  that  winch  exists  between  a  nearly  perfect  colloidal  gel  with  very 
pronounced  physico-chemical  properties  (such  as  pertain  to  emulsoids)  and 
a  colloidal  gel,  in  which  these  properties  one  much  less  marked.  The  au- 
thors suggest  that  these  differences  may  be  due  to  the  size  of  the  gluten 
particles,  and  that  at  least  some  of  the  particles  comprising  the  weak  glu- 
ten may  be  nearer  the  boundary  between  the  colloid  and  crystalloid 
states  of  matter,  than  is  the  case  with  the  strong  glutens. 

988  -  The  Use  of  Lime  Water  in  Breadmaking.  —  See  No.  8n  of  this  Review. 

989  -  Chemical  Analysis  of  Wheat  Flour  Substitutes  and  of  Bread  Made  with  these 

Substitutes.     —  Ee  Clerc,    J.  A.  and  Wessling,  H.  E-,    in  U.S.  Dept.  Agr.   Bulletin, 
No.    701,   pp.    12,  7  pi.     Washington,   Sept.  20,   1918. 

All  the  loaves  analysed  by  the  authors  were  made  with  mixtures  com- 
posed of  75  %  white  wheat  flour,  and  25  %  substitutes.  The  substitutes 
were  as  follows  :  — 

(1)  Poor  in  proteins  and  rich  in  carbohydrates  (starch  from  banana, 
tapioca,  colocasia,  chestnuts,  potatoes,  and  sweet  potatoes). 

(2)  Grains  and  cereals  (rice,  maize,  rye,  oats,  barley,  buckwheat, 
sorghum,  millet). 

(3)  Flour  from  leguminous   seeds   (beans,  peas,   chick   peas,   soya, 
groundnut). 

(4)  By-products  (bran,  wheat  germ,  decorticated  cotton  cake,  soya 
cake).  ' 

A  series  of  tables  shows  a  detailed  analysis  of  the  wheat  flour,  of  each 
of  the  substitutes,  and  the  bread  made  with  the  wheat  flour  alone,  or  with 
that  plus  25  %  of  each  of  the  substitutes.      The  analytical  data  concern- 
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ing  the  different  loaves  are  calculated  either  oa  the  dry  matter  or  on  a 
substance  containing  35  %  moisture,  which  makes  them  comparable. 

All  the  bread  containing  the  wheat  flour  substitutes,  (except  when  a 
starch  or  rice  flour  is  used)  were,  compared  to  the  bread  from  wheat  alone, 
richer  in  mineral  substances  (they  varied  between  1.28  and  2.iq  ",,); 
the  differences  between  the  various  loaves  with  regard  to  fat  content  (which 
varied  from  1. 12  to  9.45  %)  were  only  obvious  when  the  flours  from  soya 
or  groundnut  were  used  ;  the  number  of  calories  per  kg.  does  not  vary  much 
for  the  different  breads  (from  2630  to  3080)  ;  the  protein  content  varies  from 
7  %,  when  starch  is  used  as  a  substitute,  to  14.9  %,  when  the  soya  cake  is 
used,  and  to  15.87  %  when  the  decorticated  cotton  cake  is  employed.  All 
the  percentages  relate  to  the  bread  with  35  %  moisture. 

The  colour  of  the  bread  made  with  these  substitutes  was  more  or  less 
similar  to  that  of  the  substitute  employed. 

990  -  The  Oilseed  Industry  in  Italy.  —  Gervaso,  O.,  in  Comitato  nazionale  per  le  tariffe 
doganali  e  per  i  trattati  di  commercio,  Ufficio  tecnico  per  I'agricoltura  e  le  Industrie 
agrarie,   Part     ,  pp.    11-2  ,  Rome,   1919. 

In  addition  to  olive  oil,  Italy  produces  notable  quantities  of  edible 
oils  from  oleaginous  seeds  (220  000  to  230  000  quintals  per  annum),  but  these 
seeds  are  largely  imported  from  abroad. 

Amongst  the  home-grown  seeds  which  are  used  for  the  production 
of  edible  oils,  it  is  important  to  note  in  the  first  place  those  from  colza 
and  rape,  the  cultivation  •  of  which  has  a  certain  importance  in  the 
northern  plains  of  Italy,  not  exceeding  30  000  to  40  000  ba.  and  serving 
chiefly  as  fodder;  the  oil  produced  probably  does  not  exceed  20  000-30  000 
quintals,  and  it  is  principally  required  lor  the  cheese  trade. 

With  the  exception  of  linseed,  the  oil  of  which  is  used  as  food  only  in  a 
few  parts  of  North  Italy,  the  groundnut  is  also  cultivated  in  Italy  and  has 
spread  to  a  certain  extent  in  the  provinces  of  Xaples  and  Salerno.  The 
extension  of  this  crop  is  impeded  by  the  fact  that  it  necessitates  irrigation 
or  ;d  least  frequent  rainfall,  as  it  now  stands,  the  production  is  limited  to 
a  few  thousands  of  quintals.  Lastly,  oil  is  also  extracted  from  maize  seeds, 
from  nuts  and  from  grape  pips.  Under  the  prevailing  conditions  of  Ita- 
lian agriculture,  the  cultivation  of  sesame,  of  sunflower,  poppy,  and  soya 
arc  of  little  importance.  It  can  be  estimated  that  the  total  quantity 
<»l  edible  oils  extracted  from  oil-seeds  grown  in  Italy  does  not  exceed 
50  ■  quintals. 

The  quantity  of  edible  oils  made  in  Italy  from  oil  seed  imported  from 
foreign  countries  i-  much  more  important.  According  to  information 
furnished  by  the  manufacturers,  there  are  in  Italy  i>  factories  of  some  im- 
portance which  use  in  all  |.oo  ooo  quintals  of  oil  seeds  (chiefly  groundnut 
and  colza);  |  other  small  factories  which  use  jo  moo  qtls.  of  seed  groundnut 
and  sesame),  and  lastly  the  small  maize  oil  factories  (germs  of  maize  grain) 
which  should  preferably  be  termed  oilcake  factories,  their  final  objed  being 
to  manuiaei  ure  oil  cal  ,  from  mai/.e  destined  for  cattle  Eeeding.  The  a\  er- 
age  oil  produced  from  oil  seeds  is  calculated  a1  \o  %  of  theweight,  so  that 
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the    total    product    is     estimated     at     160  000-170  000    qtls.   of    which 
120  000-130  000  is  intended  for  human  consumption. 

Including  the  above  mentioned  oils  (nuts,  grape  pips,  etc.,  and  a  cer 
tain  quantity  of  linseed  oil  destined  for  edible  use),  it  can  be  presumed  that 
the  quantity  of  edible  oils  manufactured  in  Italy,  either  with  home  grown 
or  imported  seed,  amounts  to  about  180  000  quintals. 

1     The  oil  cakes  must  be  considered   as  a  very  important  by-product  of 
the  oil-seed  industry  (1). 


Trade  in  oil-seed  cakes. 


Varieties 


Italian 
output. 


Imports 


Exports 


Amount 
destined    for 
consumption 


■Groundnut        

Copra    

Colza 

Einseed 

Castor  oil 

Sesame 

Maize 

Sundry      

Totals 


quintals 


5 

35 

90 

250 

100 

140 

90 

20 


000 
000 
000 
000 
000 
000 
000 
000 


730  000 


quintals 
30  OOO 

20  OOO 
20  OOO 


quintals 


70  000 


IOO  IOO 


100  000 


quintals 


5 

65 
90 

250 

IOO 

60 
90 

40 


OOO 
OOO 
OOO 
OOO 
OOO 
OOO 
OOO 
OOO 


700  000 


vSuch  are,  according  to  the  information  furnished  by  the  manufacturers, 
the  average  amounts  of  oil-seed  cakes  produced  and  consumed  in  Italy  for 
the  feeding  of  cattle  and  as  manures.  With  the  exception  of  the  oilcakes 
obtained  from  castor  oil,  the  oil  of  which  is  not  edible,  and  of  linseed 
cake  the  oil  of  which  is  destined  only  in  small  quantity  for  alimentation, 
and  of  that  of  copra,  the  oil  of  which  is  only  intended  partly  for  the 
production  of  butter  substitutes  and  oil,  the  industry  of  edible  oils  from 
oleaginous  seeds  produces  about  300000  quintals  of  oil  cakes. 

The  figures  above-mentioned  demonstrate  that  the  oil  industry 
has  become  very  important  in  Italy,  which  is  an  important  olive-oil 
producing  country.  That  signifies  that  the  industry  has  such  elements 
of  vitality  and  success,  that  it  can  exist  side  by  side  with  the  agricultural 
olive-oil   industry   properly   so-called. 


(1)  See  International  Institute  of  Agriculture:    The 
Concentrated  Cattle  Foods.  No.  1   and  following  issues.    (Ed.) 


International   Movement  of 
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991    -  Fat  and   Oil    Industry  in    Russia.     —    InstUui  Colonial  de  Marseille,     Bulletin  des 
Matieres  grasses,  No.   1,  pp.   32-35-     Paris  181 9. 

From  the  Russian  Chamber  of  Commerce  at  Paris,  the  following  infor- 
mation with  regard  to  animal  and  vegetable  fats  and  oils  has  been  received. 

Butter.  —  The  annual  production  of  butter  increased  to  9  million  poods 
(1  pood  —  36.07  lb.)  in  1913,  according  to  the  reports  based  on  the  transport 
data  for  this  merchandise  on  all  the  railroads  in  Russia.  In  addition  to  this 
amount,  and  during  the  same  year,  4  770  000  pcods  were  exported  to  other 
countries,  and  the  home  consumption  was  4  230  000  poods ;  the  pro- 
duction of  butter  during  1917  was  registered  at  4  500  000  poods,  owing  to 
the  considerable  diminution  in  the  butter  output  in  Siberia,  the  principal 
seat  of  this  industry,  where  from  6  000  000  poods,  the  usual  rate  of  produc- 
tion, it  fell  to  3  500  000  poods  during  1917.  In  the  same  way,  butter  pro- 
duction in  European  Russia  is  also  on  the  decrease :  from  3  million  poods, 
it  has  fallen  to  I  million. 

Fats  from  pig,  ox,  cow  and  sheep.  —  It  appears  that  there  are  no  sta- 
tistics of  the  production  of  fats  in  Russia.  The  fats  from  the  sheep,  cow,  and 
ox  are  used  locallly,  as  much  in  the  small  refineries  as  in  the  soap  works 
which  employ  fats  as  raw  material,  with  the  result  that  these  fats  have 
escaped  the  transport  statistics.  In  any  case  it  can  be  approximately 
estimated  for  the  year  1917  at  7500  000  poods,  basing  the  estimate  on 
the  fact  that  the  legislative  areas  in  European  Russia  alone  ought  to  have 
supplied  6  million  poods  of  fats  during  the  year  mentioned. 

On  the  other  hand,  Siberia  and  Turkestan  should  supply  about  2  500  000 
poeds,  consequently,  the  total  sum  of  the  production  of  ox,  cow  and  sheep 
fats  should  give  7  500  000  poods,  the  higher  figure  noticed.  The  production 
of  these  materials  in  1913  was  7  500  000  poods,  and  as  there  is  no  reason  to 
count  on  any  reduction  the  same  figure  can  be  definitely   taken  for  1917. 

Sunflower  oil.  —  Sunflover  seed  cake  has  been  hithero  exported,  and 
m   the  statistics  on  hand,  the  amount  of  this  oil  produced  in  Russia  can 
be  estimated,  since,  100  poods  of  sunflower  gives  on  an  average  42  poods  of 
oilcake,  2$  poods  of  oil,  and  35  poods  of  husk. 

1  luring  the  year  1913,  20  million  poods  of  sunflower  cake  was 
exported  ;  consequently  the  total  quantity  of  seed  which  has  served  for 
<>il  fabrication  has  been  about  45  million  poods,  and  this  has  produced  about- 
11  millions  poods  of  oil.  This  figure  has  been  confirmed  by  the  rail  transport 
statistics.  In  fact,  according  to  these  statistics,  during  1913,  10  million 
poods  were  exported  from  the  supplies  of  Kouban  and  of  the  Don,  as  well  .is 
tin-  legislative  areas  of  Saratof,  Voronege,  and  Tambof  (the  principal  centre 
for  ili<-  cultivation  of  sunflower  and  the  production  of  this  oil);   if  to  this 

dded  thai  transported  by  water  from  tin-  legislative  area  of  Saratof, 
whirh  has  •  d  the  rail  transport  statistics,  and  that  used  for  home  con- 
sumption Hi    million  p Is),  the  figure  quoted  alone  is  easily  reached. 

On  the  other  hand,  this  figure  for  the  annual  production  of  sunflower 
oil  i-,  likewise  confirmed  bythe  'lata  concerning  the  general  crops  of  sun- 
flown   in  Russia.    On  [912  the  harvest  rose  to  44%  million  poods;  in  1913 
:_'  million  poods  ;    in  loi  |  to  50    million    poods;   as  to  the  production    "| 
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sunflower  oil  in  1917,  it  ought  hardly  to  have  exceeded  9  million  poods,  as  a 
result  of  the  probably  bad  harvest  in  the  legislative  area  of  Saratof,  of 
Tanibof ,  and  in  part  of  the  legislative  area  of  Yoronege.  There  is  equally 
a  reason  to  discount  a  certain  amount  owing  to  the  difficulties  of  manu- 
facturing under  the  present  circumstances. 

Linseed  oil.  ■ —  In  order  to  estimate  the  production  of  linseed  oil,  the 
statistics  of  the  export  of  linseed  cake  to  foreign  countries  should  be 
made  use  of,  as  they  undergo  the  same  fate  as  the  sunflower  oilcakes 
(they  are  almost  entirely  exported),  while  100  poods  of  linseed  give 
70  poods  of  cakes,  and  28  poods  of  oil.  During  1 913, 11  800000  poods  of 
linseed  cake  was  exported. 

Consequently  the  total  weight  of  linseed  produced  in  Russia  rose 
to  a  level  of  17  million  poods,  which  has  given  4  700  000  poods  of  lin- 
seed oil. 

The  estimated  output  of  linseed  oil  in  1917,  in  spite  of  the  prohibition 
of  exportation  of  linseed,  should  have   reached  3  million  poods. 

This  reduction  ought  to  be  attributed  to  the  fact  that  part  of  the  dis- 
trict in  which  the  linseed  has  been  cultivated  was  invaded  by  the  enemy 
and  also  to  the  fact  that  there  was  a  certain  decrease  in  the  linseed  sown 
in  the  interior  of  Russia. 

Hemp  oil.  ■ —  If  the  exports  of  oilcake  can  prove  useful  in  calculating 
the  figures  for  the  production  of  linseed  oil  and  sunflower  oil  in  Russia, 
it  is  not  possible  to  ascertain  the  amount  of  hemp  oil,  seeing  that  a  large 
part  of  the  hemp  oil  cakes  is  consumed  locally,  and  consequently  does  not 
appear  in  the  statistic  reports.  During  1913,  3500000  poods  of  hemp 
cake  were  exported.  Now,  100  poods  of  hempseed  produce  on  an  average 
75  poods  of  oilcake  and  22  poods  of  oil.  The  minimum  quantity  of  hemp 
oil,  based  on  the  oil  cake  export  figures,  ought  then  to  be  11  million  poods  ; 
but  in  reality,  the  oil  produced  is  very  much  more.  According  to  agricultural 
statistics,  the  total  area  of  land  used  for  hemp  plantations  was  543  000 
deciatines  (1) ;  and  as  a  result  the  total  harvest  has  been  16  million 
poods.  If  the  3  million  poods  necessary  for  seed,  and  1  million  poods  ex- 
ported to  other  lands  are  deducted,  there  remains  for  the  manufacture 
of  oil,  12  million  poods  of  hemp  seed,  and  this  should  produce  2  500  000 
poods  of  oil. 

Cotton  oil.  —  The  amount  of  cotton  oil  manufactured  in  Russia  can  be 
calculated  from  to  the  crop  of  ginned  cotton,  which,  for  the  last  few  years 
is  shown  as  follows : 

1 91 2 13  million  poods 

1 91 3 14  million  poods 

1 91 4 17  million  poods 

1 915 27  million  poods 


(1)   1  deciatine  =  1.09  hectares  =  2.70  acres.    (Ed.) 
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Assuming  that  2  poods  of  cotton  seed  give  I  pood  of  ginned  cotton, 
the  total  quantity  of  cotton  seed  can  be  estimated  thus  :  — 

26  million  poods  in  191 2 

28           »              »  >»  1 91 3 

34          »              »  »  1 91 4 

54          »              »  »  1915 

The  proportion  of  oil  produced  from  the  seed  is  on  an  average,  50  %, 
and  taking  this  figure  as  a  basis,  it  can  be  concluded  that  theoretically  the 
quantity  of  cotton  oil  produced  in  Russia  for  the  season  1916-17  would 
have  been  7  million  poods.  For  the  year  1913  in  which  the  harvest  amount- 
ed to  28  million  poods,  the  manufacture  of  oil  reached  4  200  000  poods. 
But,  certainly,  as  facts  show  that  there  were  some  seeds  of  bad  quality,  and 
that  part  of  the  crop  was  used  as  cattle  food,  the  true  amount  of  produc- 
tion of  cotton  oil  should  have  been  5  500  000  poods  for  the  fiscal  year  191 5-16  J 
and  3  million  poods  for  the  fiscal  year  1913. 

The  production  of  cotton  oil  during  1917  will  not  have  exceeded  3  mil- 
lion poods,  because  of  the  decrease  in  the  area  sown  which  was  about  50  % 
as    compared  with  1916. 

Soya,  olive,  coconut,  and  palm  oils.  -  All  these  oils  were,  before  the 
war,  entirely  imported  from  abroad ;  in  the  year  191 3,  the  importation  of 
these  oils  amounted  to  700  000  poods.  Coconut  oil  is,  however,  manufac- 
tured in  Russia  with  imported  copra ;  during  1913  the  importation  of 
copra  rose  to  4  million  poods  ;  which  produced  2  500  00  poods  of  coconut 
oil.  At  the  present  time  owing  to  the  war,  import  into  Russia  of  all  these 
oils,  including  copra,  has  completely  stopped. 

( Hher  ails  •  -  Mustard,  rape,  colza,  etc.  —  During  1913,  9  500  000  poods 
of  oilcake  from  all  the  oleaginous  seeds  were  exported  ;  from  this  amount, 
1  500  000  poods  of  copra  oilcake  must  be  deducted,  as  well  as  1  million 
poods  of  cotton  cakes;  which  leaves  for  mustard,  colza,  rape,  and  other 
oilcake  a  total  of  7  million  poods.  As  the  employment  and  consumption 
of  these  oilcakes  in  the  home  country  is  very  small,  the  quantity  of  exported 
oilcakes  can  be  taken  as  equal  to  the  true  amount  of  production  of 
the  oils  from  these  species.  Now,  100  poods  of  mustard,  rape,  and  colza 
■I  give  about  70  poods  of  oilcakes,  and  20  poods  of  oil.  Combining 
these  tads  with  the  exportation  of  7  million  poods  of  oilcake  from  these 
,  the  production  of  these  oils  can  be  estimated  at  2  million  poods. 

The  production  in  the  year  1917  ought  be  similar  to  that  in  mi;,, 
tli  0  say,  _•  million  poods. 

General  situation.  Ifageneral  survey  is  made  of  the  production  of 
all  the  vegetable  oils,  for  the  year  1913,  a  total  weight  of  25  7""  000  poods 
will  be  arrived  a1 . 

A  comparative  table  of  the  annual  production,  imports  and  exports 
of  fats   (Finland  excepted)  is  given  below    (p.  100.;). 

According  to  the  statistical  reports,  the  number  of  oil  works  in  Russia 

in    [913    was    i5r,  ;    0111    of    this    number,    307   large    factories   produce 

000   poods    o!     oil     pel    annum  ;     148    other    less    large    factories 
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Production,  importation  and  exportation  of  fats  and  oils  in  Russia 
in  1913  and  1917  (in  thousand  of  poods). 


Butter 

Eats  from  pigs,   cattle  and 
sheep    .   .  ... 

Total  of  animal  fats  . 
Oils  : 


1913 


Pro- 
duction 


Impor- 
tation 


Expor- 
tation 


Balance 

for 

consum 

ption 


191? 


Pro- 


duction 


Impor- 
tation 


j  Balance 
Expor-        for 


tation 


consum- 
ption 


9  OOO 
7  OOO 


90 
2510 


4700 
30 


16  500      2  600      4  790 


4  33° 
9  980 


Sunflower 
Einseed    . 
Hemp  . 
Cotton      . 
Soya     . 
Olive    .    . 
Coconut    . 
Palm     . 
Other  oils 


Total  of  oils 
General  totals  .    . 


11  ooo^  — ■ 

4  700;  — 

2  500;  — 

3  OOO   ■ 

235 
—    302 


240 

26 


2  500/ 


(     205 


2  OOO 


35  TOO 


42  000 


742 


3  343 


14  310 


IO  760 
4674 
2494 
3  OOO 

235 

302 


4500 
7500 


12  000 


9  000  — 

3  000  — 

2  500  — 

3  000!  — 


( 
—  (  2705.  


193 


465 


5  255 


I  807 


25  977 


40  287 


I  OOO 


18  500 


30  500   — 


4500 
7500 


12  000 


9  OOO 

3  000 

2  500 

3  OOO 


I  OOO 


18  500 


30  500 


have  not  furnished  exact  details  concerning  their  production.  However, 
if  the  approximate  amount  from  these  latter  factories  is  established,  and  if 
it  is  noted  that  the  production  from  307  oil  works  is  doubtless  diminished, 
it  can  be  concluded  that  the  general  amount  of  vegetable  oil  in  Russia  fixed 
at  25  million  poods  is  exact  and  corresponds  to  the  identical  production. 
Taking  the  principal  centres,  the  despatch  of  vegetable  oils  by  rail  during 
the  years  1912-1913-1914  was,  for  25  legislative  areas  and  provinces, 
14  080  000,  16  319  000  and  14  432  000  poods  respectively.  These  figures 
do  not  include  the  transport  of  cotton  oil,  the  production  of  which  can  be 
estimated  at  3  million  poods. 

992  -  Fats  and  Oils  in  Bulgaria.  —  E.  B.  in  the  Revue  de  Chimie  Industrielle,  Year 
XXVIII,    No.  327,  pp.  94.     Paris,  March  191 9. 

The  annual  consumption  by  Old  Bulgaria  of  edible  oils  reaches 
3400  tons,  of  which  2400  is  imported;  in  addition  to  this  the  industry 
uses  800  tons  of  fats  and  oils,  600  of  which  comes  from  foreign  lands. 

The  indigenous  production  of  oil-seeds  is  greater  than  the  consumption, 
but,  because  of  the  defective  and  rudimentary  treatment  of  the  oil  in  the 
country,  it  is   usual  to  export  the  seeds,  so  that  oil  produced  by  the  native 
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industry  is  insufficient  for  the  home  consumption ;  the  plant  and  methods 
of  work   should  be  improved. 

The  only  soap  factory  which  has  worked  without  interruption  since 
the  war  is  that  at  Kostinbrod,  where  bone  fats  are  extracted.  The  supply 
for  the  army  in  1917-18  amounted  to  288  842  kg.  of  glycerin,  1500  kg. 
of  lubricant  oils  for  automobiles  and  19000  kg.  of  leather  fats.  In  1916-17, 
the  soap  production  was  384  866  kg. 

993  -  Rubber  Seed  Oil.  —  Dubosc,  A.,  in  Le  Caoutchouc  et  la  Gutta-Percha,  Year  XVI, 
No.  183,  pp.  9785-9/86.     Paris,  Hay  15,  191 9. 

One  litre  of  rubber  seed  weighs  364  gm.  and  contains  52  %  oil  and  6  % 
water.  The  oil  is  a  pale  yellow  liquid,  with  a  smell  similar  to  that  of 
linseed  oil,  and  the  following  are  its  ph3'sical  constants  :  Refractive  index, 
1472  ;  saponification  number,  1919  ;  iodine  number,  1308  ;  Reichert- 
Meissl  number,  0,30  ;  Hehner  number,  95.37. 

This  oil  can  be  utilised  in  a  soap-making,  in  the  preparation  of  oil 
paints,  varnish,  and  burnt  oils  ;  it  can  also  be  employed  in  the  manu- 
factures of  oiled  papers  and  fabrics  for  use  as  substitutes  for  window 
glass. 

The  author  has  tried  it  for  the  preparation  of  artificial  materials, 
and  has  stated  that  it  behaves  in  the  same  way  as  linseed  oil,  and  gives 
good  black  imitations. 

994  -  Grape  Oil  from  the  Canadian  Vine  {Vitis  hederacea).  —Boiicttino  dell'Asso- 

ciazione  italiana  Pro  piantc  medic inali,aromaiiche  cd  altrc  utili,  Year  II,  No.  4,  pp.  56-59. 
Milan,  April,  191 9. 

The  Canadian  Vine  (Parthenocissus  quiuqitc  folia  Planch.  =  Vitis 
hederacea  Khrh.)  a  native  of  North  Americans  very  well  known  throughout 
Europe  as  an  ornamental  plant.  Professors  S.  FaCHini,  and  G.  Dorta 
have  made  a  study  of  the  fruits  from  the  point  of  view  of  their  oil  content 
with  the  following   results  : 

Composition  of  tbe  fruit:  Grape  stalks  15.6  %;  grapes  84.4  %. 

Chemical  compositions  of  the  pulp  and  skins  (of  freshly  gathered  fruits)  :  —  Water  3.30  c0 ; 
crude  protein  20.U  %;  fibre  11.26  %;    ash  0.18  %;  nitrogen  -free  extract  24.15  %. 

Chemical  composition  of  fresh  air-dried  seed:  Water  13.05 ;  crude  oil  11. So;  fibre  [8.00; 
ash  5.22  ;  phosphoric  anhydride  in  the  ash  2.33  ;  protein  12.68  ;  nitrogen-free  extract  39.2 

1  >m.  EXTRACTED  FROM  THE  PIPS.  —  The  oil  obtained  from  the  pips 
carefully  separated  from  the  pulp  by  pressure  and  extraction  by  means  of 
solvents,  is  liquified  at  a  normal  temperature  and  has  a  green  or  dark  yel- 
low colour  with  a  smell  similar  to  nuts,  and  a  sweet  and  agreeable  taste. 

Thej   j  the  following  characteristics  : 

Sp.    gr.  ftt    i5°C    =    o.'i_i5;     refractive    index    nJ5    =    1.4778;    saponification    number 
Ine  numb  t  1  11.4-1  |i,6;  fixed  fatty  acids  93,97  %;  volatile  fatty  acids  nil; 
non  saponlficabli 

Characteristics  of  the  fatty  acids:  Iodine  number  144.6;  mean  molecular  weight  261.2; 
Iodine  number  of  liquid  fatty  adds   148.8-14.,. ■,. 

The  solid  fatty  acids  in  the  oil  from  the  pips  does  not  exceed  3  '  ; 
they    melt     a1     .1  temperature   of    57.6°C.    and  their    average    molecular 
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veight  =  261.4  1  they  are  composed  of  palmitic  acid;  no  stearic  acid  has 
ound.     The  liquid  fatty  acids  are  composed  of  oleic  and  linoleic  acids. 

Oil  extracted  from  the  pulp  and  skin.  ■ —  The  oil  from  the  pulp 
md  skin  obtained  by  pressure  or  by  means  of  solvents  is  olive  green  with 
m  agreeable  odour,  and  has  an  astringent  taste.  At  a  normal  temperature 
t  forms  a  mass  of  buttery  consistency  with  a  crystalline  appearance ; 
t  bleaches  quickly  and  turns  rancid  in  the  air  and  light.  Its  character 
sties  are :    — 

Refractive  index,  1.4722;  saponification  number,  1 92.3-1 93.3;  iodine  number,  90.3; 
ixed  fatty  acids,  94  %;  volatile  fatty  acids,  nil;  Non  sapouificable  ditto  1.67  %. 

Characteristics  of  fatty  acids-:  Iodine  number,  94.4-94.6;  mean  molecular  weight,  278.8; 
odine  number  of  the  liquid  fatty  acids,   110.2. 

The  solid  fatty  acid  content  of  pulp  and  skin  oil  is  about  10  %  and 
consists  of  palmitic  acid.  t  The  liquid  fatty   acids  are  oleic   and   linoleic. 

Conclusions.  —  These  researches  show  that  the  grape  in  Canada  con- 
;ains  2  kinds  of  oil ;  in  the  pip,  a  oil  liquid  at  the  normal  temperature, 
Delonging  to  the  group  of  semi-drying  oils,  containing  a  large  amount  of  lin- 
)leic  acid  ;  and  in  the  pulp  and  skin,  an  oil  of  a  buttery  consistency,  that  is 
io  say,  containing  a  greater  quantity  of  solid  fatty  acid  and,  amongst 
he  liquid  fatty  acids,  a  preponderance  of  oleic  acid,  but  only  a  small 
imount  of  linoleic  acid ;  this  fact  does  not  occur  often  in  the  composition 
}f  other  fruit  on  a  single  plant. 

J95  -  Oil  Of  Fenugreek.  —  Wunschendorff,  H.  E.  (Chef  de  travaux  a  la  Faculte  de  Me- 
dicine d' Alger),  in  the  Journal  de  Pharmacie  el  de  Chimie,  Year  III,  S.  7,  Vol.  XIX, 
No.  11,  pp.  393-398.     Paris,  June  1,  191 9. 

The  seeds  of  fenugreek  contain  about  7  %  of  a  bright  golden  yellow 
)il  with  a  disagreeable  taste  and  smell,  characteristic  of  drying  oils.  It  does 
lot  give  the  elaidin  reaction.  Spread  thinly  on  a  glass  plate,  it  solidifies 
rapidly  and  gives  a  fine  golden  yellow  varnish,  insoluble  in  ether. 

This  oil  dissolves  in  ether,  benzene,  sulphide  of  carbon,  and  petro- 
eum  ether;  in  cold,  absolute  alcohol,  only  at  1  in  20,  but  if  heated,  a 
arger  proportion  dissolves  ;  acetone  only  partly  dissolves  it. 

The  following  is  a  list  of  the  general  characteristics  : 


Density  at  150  C 0.9471 

Refractive  index      1-4774 

Deflection  in  oleo-refractometer  430 

Saponification  index 189.5 

Iodine  number 137.8 

Maumene  Index 98. 90 


Acidity 

Solid  fatty  acids    :    . 
Volatile  fatty  acids  . 
Unsaponi liable  matter 
Phosphoric  anhydride 


3-20  % 

92.90  » 

1 .  50  » 

0.90  » 

o.55  » 


The  oil  has  a  6.25  %  lecithin  content  and  a  0.50  %  phytosterin 
ontent. 

The  chief  fatty  acids  are  linoleic  and  palmitic  ;  the  linoleic  and  oleic  acids 
xist  in  much  small  proportions. 

Phytosterin  melts  at  I32.5°C,  and  its  acetate  at  I3I°C. 
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996  -  The  Oil    of  Ceratotheca    sesamoides.    —   Richards,  Bolton  E.,  in  The 
Analyst,   Vol.  XUV,  No.   120,  pp.   233-234.  London,  July,   1919. 

The  seeds  of  Ceratotheca  sesamoides,  which  very  closely  resemble 
those  of  Sesamum  indicum,  are  reddish  brown  in  colour,  and  a  little  larger 
than  the  latter. 

The  author  after  examination  of  a  specimen  which  came  from  the  Gold 
Coast,  and  which  was  known  there  under  the  name  of  "  Bunqu  "  ma- 
naged to  extract  from  the  seeds  by  the  aid  of  petroleum  ether,  35.47  % 
of  pale  yellow  oil.  The  following  analytical  figures  were  obtained:  — 
saponification  value  190.20  ;  unsaponifiable  matter  1.53  %  ;  iodine  value 
110.60;  refractive  index  at  400  C  (Zeiss)  59.60;  free  fatty  acids  0.63%; 
specific  gravity  0.9163. 

This  oil  is  edible  and  with  its  low  fatty  acid  content  it  is  specially 
adaptable  for  use  in  the  manufacture  of  edible  oils.  If  the  seed  could  be 
collected  in  sufficiently  large  quantities,  the  oil  would  doubtless  be  of  com- 
mercial value  for  use  in  the  manufacture  of  margarine,  etc. 

997  -  Experiments  on  the  Use  of  Wood  Oil  and  Candlenut  Oil  in  Soap-Making.— 

IIeim.    F.    and    Delhotel,    E.,  in    Bulletin    de     V Office   colonial,    Year    XII,  No.    135, 
pp.  171-177.  Paris-Melun,  March,  1919. 

I.  Wood  Oil.  —  Wood  oil  (Aleurites  cordata  Mull.  Arg.)  the  "  Cay 
trfm"  "  Cay  dan  son  "  of  the  Tonkinese,  cultivated  or  wild  in  Annam 
and  Tonkin  supplies  from  its  seed  kernel  a  dry  oil  which  is  in  current  use 
in  China,  and  called  in  English  trade  Tungil,  China  Wood  oil  or  simply 
Wood  oil.  It  is  a  colourless  or  pale  yellowish  oil,  without  smell,  viscous, 
and  used  in  Indo-China  as  lacquer  oil. 

From  the  kernel  a  pale  yellow  oil  is  obtained  by  cold  pressing  and 
a  dark  brown  oil  by  hot  pressing. 

These  distinctly  drying  oils,  do  not  solidifiy  in  the  cold.  Although  the 
predominant  drying  qualities  of  wood  oil  seem  to  indicate  useful 
characteristics  for  the  preparation  of  oil  for  pictures  or  for  varnish  or  to 
obtain  plastic  materials  analogous  to  linoxin  or  gum  oils,  it  ought  to 
be  experimented  with  in  a  soap  factory.  The  type  of  drying  oil  — linseed  oil 
(with  which  wood  oil  is  called  to  compete  with  more  and  more)  —  is 
generally  used  for  oil  paint  and  plastic  materials;  it. is  used  on,  a  fairly 
large  -rale  in  the  manufacture  of  soft  soaps,  especially  in  the  North 
of  France,  and  in  Belgium.  In  conjunction  with  linseed  oil,  wood  oil 
seems  "a  priori"  appropriate  to  the  manufacture  oi  potassic  soft  soaps, 
■  1  this  has  been  investigated  by  the  authors. 

The  sample  with  which  the  experiments  were  carried  out  had  a  light 
amber  colour,  and  po  La  faint  odour  of  rancid  oil;    it  resisted  cold 

and  dried  readily;  its  density  at  15"  was  0.939  and  its  saponification 
number  was  206.  The  researches  showed  that  wood  oil  is  saponified  a 
little  l'  •  Uy  than  linseed  oil,  that  it  cannot  be  used  alone  in  the 
manufacture  of  soft     oap  ol    normal  yield  but  that  it  could   be  used  in 


(1)  ]•'..!   ALui-.u.  and  dun   oil,  see  J?.,  Apr.,  19x2,  No.  61    ;  A'.,  Die,  191;, No.  1     9; 
R.,    Oct,    1914,   Ni  .    A',  May,    i,.    .   No.    i    <>.   [Ed.) 
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making  summer  soft  soap  to  a  large  extent  by  mixing  the  linseed  oil  in 
considerably  larger  quantities  with  it.  The  experiment  made  in  this  way 
ised  70  %  of  linseed  oil  and  30  %  wood  oil. 

If  the  production  of  the  seed  increased  to  a  larger  and  more  regular 
extent  in  Indo-China  it  would  be  possible  to  extract  from  the  seed  in 
the  second  heat  pressure,  a  brown  oil,  as  manufactured  in  Japan.  The  me- 
thod of  extraction  used  by  the  Tonkin  natives,  leaving  a  considerable 
proportion  of  oil  in  the  oilcakes,  would  make  it  possible  to  utilise  for  the 
;oap  making  this  brown  oil  from  the  second  pressure, as  oil  for  paintings 
and  varnish. 

Candlenut  oil.  ■ —  "  Indian  Walnut  "  or  "  Candle  nut  "  Aleurites 
'riloba  Forst.  =  Al.  moluccana  Wild),  the  "  Cay-lai  "  "  May-ly  "  of  the 
ronkinese,  yelds  at  Tonkin  and  in  Annam  an  exceedingly  dryng  oil, 
used,  in  the  same  way  as  wood  oil,  as  lacquer  oil.  Cooked  in  the  usual 
way,  candlenut  oil  will  give  a  diyng  oil  comparable  to  burnt  wood  oil 
and  superior  to  linseed  oil,  from  brilliance  and  drying  qualities. 

Candlenut  oil  can  be  used  in  a  soap  factory  just  like  wood  oil. 

The  oil  with  which  experiments  were  made  was  straw  coloured ; 
density  0.928  ;  saponification  number  193  ;  it  had  a  faint  rancid  odour, 
and  dried  rapidly. 

The  results  of  these  experiments  indicate  that  candlenut  oil  would 
doubtless  make  a  summer  soft  soap,  but  that  is  preferable  to  have  a  more 
asily  saponifiable  and  transparent  type  of  soft  soap  for  the  final  product 
Dy  mixing  this  oil  with  linseed  oil  or  with  other  "  hot-drawn  "  oils  in  order 
to  make  an  oil  adaptable  for  this  purpose.  An  experiment  made  with  50  % 
candlenut  oil  and  50  %  linseed  oil  gave  a  translucid  soap  of  good 
consistency. 

An  experiment  for  the  manufacture  of  a  hard  mixed  sodium  soap  from 

:andlenut  oil  and  coconut  butter    has  been    made  with    50  %  of  each  of 

hese  two  materials.     This  mixed   soap  is  more    difficult   to    obtain  than 

coconut  soap,   but  it  is  of  good  selling  value ;   it  is  yellowish  white,  and 

lathers  sufficiently  even  in  salt  water,  and  is  much  less  hard  than  coconut 

oap.  To  obtain  a  firmer  soap  and  of  higher  value,  it  would  be  necessary  to 

decrease  the  proportion  of  candlenut   oil,    and  to  employ,   for  example,  a 

mixture  of  80  parts  coconut  butter  and  20  parts   candlenut  oil.     A  soap 

would  thus  be  obtained   which  would   have   similar  qualities  to  those  of 

coconut  soap,   and  it  would  be    more  soft. 

Summary.  —  Wood  oil  and  candle  nut  oils  can  be  used  in  soap  fac- 
tories :   — 

(1)  mixed  with  "cooked"  oils  usually  used  in  making  potassium 
summer  soft  soap  ;  the  proportion  of  these  oils  in  the  mixture  rising  from  30 
to  50  %  according  to  the  quality  of  the  soap. 

(2)  mixed  with  coconut  butter,  in  proportions  of  about  20  to  30  %. 
for  the  manufacture  of  hard  soaps  (sodium). 

998  -  The  Fat  Industry.  —  See  No.  188  of  this  Review. 
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999  -  The  Use  of  Rice  Bran  in  Italy.  —  I.  Menozzi,  a.,  novelli  n.  and  Foa,  c.  (Con- 
corso  per  l'utilizzazione  della  lolla  di  riso)  in  II  Giomale  di  Risicoltura,  Year  IX;  No.  3, 
PP-  34"39-  Vercelli,  March  31,  1919;  II.  Scurti,  F.  and  Zay,  C.E.  Distillazione  della 
lolla  di  riso  con  acidi  condensati  per  la  preparazione  di  solventi  dell'acetilcellulosa,  in 
Le  St.izioni  sperimsntali  a«rarie  italiane,  Vol.  EH,  Part.  5-6,  pp.  278-290.  Modena,  1919. 

I.  The  utilisation  of  rice  bran.  —  The  Co-operative  Agricultural 
Consortium  of  Xovara  opened  in  1917,  under  the  auspices  of  the  Italian 
Ministry  of  Agriculture,  trials  relative  to  the  utilisation  of  rice  bran. 
The  Examining  Commission  (consisting  of  the  authors  of  the  article) 
publishes  its  analytical  report  which  briefly  describes  the  proposed 
methods,  the  principal  points  of  which  are  as  follows  :  Utilisation  of  the 
husk  chiefly  as  fuel :  direct  use,  or  after  trituration,  or  mixed  with  sawdust 
or  with  other  fuel,  and  cementing  materials  to  make  an  agglomerate  ;  this 
method  surmounts  the  difficulties  of  transport  of  the  large  and  bulky 
raw  material  and  the  increased  price  of  buquetting. 

The  Firm  Marucchi  and  son  of  Florence,  suggests  that  the  following 
be  obtained  : — 

1)  combustibile  agglomerates  with  peat,  and  husk,  after  pulveri- 
sation of  the  latter  or  treatment  with  limewater  and  the  breaking  up 
of  the  peat ; 

2)  insulating  agglomerates  always  with  the  broken  up  turf  ; 

3)  imitation  wood  for  flooring  and  insulating  agglomerates  by  means 
of  breaking  up  the  husk  and  mixture  with  the  peat  turf  or  cellulose  extracted 
from  marsh  grass,  or  husk  treated  with  limewater. 

The  Firm  Ernesto  Pulese  of  Venice,  has  proposed  the  use  of  the 
husk  for  the  extraction  of  cellulose  by  two  methods  :  —  a)  maceration 
with  lime  ;   b)   digestion  in  soda  solution. 

The  Firm  Vigino  and  Olmo  of  Vercelli  obtained  by  distillation  of 
the  husk  : —  acetic  acid  and  acetone  —  combustible  agglomerate  of  husk, 
of  carbon  and  of  lignite  —  tar  —  gas  ;  it  has,  what  is  more,  suggested  its 
use  for  the  extraetion  of  filter  carbon,  and  also  of  silicates. 

Here  are  still  other  proposals  : —  to  use  the  husk  for  dry  distillation 
to  produce  gas,  carbon,  and  various  condensable  products  (acetic  acid, 
methyl  alcohol,  tar,  etc.) ;  to  distil  the  husk  with  sulphuric  acid,  in 
order  to  obtain  acetic  acid,  furfural,  and  a  carbon  residue  ;  and  to  use 
11k-  sulphuric  acid  residue  for  the  manufacture  of  superphosphates  ;  this 
method,  investigated  by  M.  M.  Scurti  and  Zay  (Agricultural  Chemistry 
Station   at   Turin)   is  described  later. 

II.  Distillation  ok  the  rice  husk  with  condensing  acids  to 
PARE  ACETYL-CELLUL<  >SE  S(  iLVENTS.  With  hydrocellulose  (1)  after  foll- 
owing various  proceedings,  aeetyl-cellulose  is  prepared,  (2)  which  replaces 
celluloid  and  possesses  the  superior  advantage  <>!'  as  well  inflammability 
and  slow  burning  capacity,  and  can  be  used,  for  example,  in  the  making  of 
films,  leather  paper,  impermeable  materials,  etc.    It  is  used  now  for  the 


(0    <  '  '  i"  hydrolj  i- ;    this   should    be    with  moderation    to    avoid 

lltj 

1    11. illy  a  mixture  tri  and  quadri  ai  etati 
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Dreparation  of  imitations  of  horn,  ivory,  coral,  amber,  shells  etc.  ;  and  in 
Drinting  and  preparing  of  textiles  ;  in  the  electrical  industries  and  in  the 
^reparation  of  indiarabber,  etc. 

That  which  hinders  the  extension  of  the  use  of  acetylcellulose,  is  the 
ack  of  appropriate  and  not  too  costly  solvents.  To  remedy  this,  the 
uithors  have  made  experiments  and  suggest  the  distillation  of  rice  husk 
vith  sulphuric  acid  as  a  means  of  collecting  furfural,  which,  for  certain 
tpplications  of  acetylcellulose  seems  to  be  the  most  appropriate  solvent, 
iice  bran  (in  Italian  "  lolla  ",  "  guscio  "  "  or  pulone  di  riso  ")  has,  on  an  ave- 
age  the  following  percentage  composition :  Water  9  ;  fats  (ether  ex- 
:raction)  0.5;  raw  protein  3.5;  cellulose  42;  ash  18;  nitrogenfree  extrac- 
ions  27.  These  last  are  composed  of  pentosans  (about  17  %),  amyloses, 
lextrins,  tannins,  etc.  The  high  content  of  cellulose  (digested  with 
lifficulty  because  it  is  connected  with  the  hemicellulose  by  ethereal 
combinations),  and  of  ash  (rich  in  silica)  makes  the  rice  husk  harmful  to 
:attle;  it  causes  irritation  in  the  intestines  in  such  a  way  that  its  ad- 
dition to  other  foods  is  considered  a  mistake,  and  the  best  use  to  which 
it  has  been  put  until  now  is  as  packing  material. 

On  distilling  rice  husk  with  sulphuric  acid  mixture  of  furfural  (due 
to  the  decomposition  of  pentosans)  and  of  volatile  fatty  acids  is  obtained. 
Ihe  rate  of  reaction  depends  largely  on  the  concentration  of  the  acid 
as  shown  in  these  data: — 


i   Acetic  acid 
Yielding     Formic  acid 
f  Furfural.   . 


: 

sulphuric 

acid  concentration 

=0  % 

25  % 

30  % 

35  % 

40  % 

45  % 

1    50  % 
1 

2.00% 

0.40 

6.60 

2.43% 

°-57 
8.10 

3.18% 

o-57 
9.01 

8.62% 

O.78 

8.30 

8.31% 
I.09 

6.24 

8.52% 

O.63 

5.62 

8.85% 

O.65 

5.82 

It  goes  without  saying  that,   during  distillation,  it  is  necessary  to 
maintain   a  regular  concentration  by  adding  water  at  intervals. 
The  above  data  show  that : — 

1)  The  highest  yield  of  furfural  is  obtained  by  using  30  %  sul- 
phuric acid. 

2)  On  the  other  hand,  the  maximum  yield  of  volatile  fatty  acids 
is  obtained  by  the  use  of  the  50  %  acid. 

3)  The  chief  component  part  of  the  fatty  volatile  acids  is  acetic 
acid. 

4)  Between  the  two  chief  products  (furfural  and  acetic  acid)  there 
is  no  simple  relation,  so  that  it  is  necessary  to  consider  them  as  products 
of  independent  reactions.     The  following  are  the  bye-products  obtained :  — 

1)  Carbonaceous  matter  at  the  bottom  of  the  acid  liquid. 

2)  Sulphuric  acid  concentrated  to  50  %  in  which  is  found  some 
nitrogen  and  potash  from  the  husk. 

By  making  a  series  of  experiments,  the  authors  have  found  that  the 
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most  favourable  conditions  to  obtain  acetic  acid  at  the  some  time  as 
furfural  from  rice  bran  is  by  employing  30  %  sulphuric  acid. 

The  ratio  of  10  parts  of  acid  to  1  part  of  husk  seems  to  be  the  best 
from  an  economical  point  of  view.  When  3  parts  of  liquid  have  been  dis- 
tilled, it  is  necessary  to  stop  adding  water  until  the  other  4  parts  have 
been  distilled.  At  that  moment  or  a  little  before,  furfural  formation  ceases, 
whilst  the  acidity  of  condensate  rises  from  30  %  to  50  %.  By  distill- 
in-;,  at  this  concentration,  3  other  parts  of  the  liquid,  the  remainder  of  the 
acetic  acid  is  obtained. 

To  isolate  the  furfural  and  acetic  acid,  the  chief  portion  of  the  distillate 
is  neutralised  with  soda  in  the  presence  of  phenolphthaleine,  and  it  is  redi- 
stilled until  the  aldehyde  has  been  completely  eliminated ;  then  the  new- 
distillate  is  submitted  to  a  series  of  distillations  with  sodium  chloride  until 
the  furfural,  like  a  pale  yellow,  heavy  oil,  is  separated.  The  residue  left 
by  the  furfural  and  the  second  portion  of  the  distillate  neutralised  by 
the  soda  are  both  evaporated  to  dryness  and  furnish  sodium  acetate. 

The  carbonaceous  residue  separated  from  the  acid  partly  by  decanta- 
tion,  partly  by  pressure,  then  washed  and  dried  in  the  air,  had  the  follow- 
in-  composition:-  water  16.94  %  ;  ash  40  %  ;  nitrogen  0.21%;  and 
possessed  a  calorie  value  (Mahler  method)  equal  to  3  3000  C.  This  residue 
serves  for  the  making  of  agglomerates  with  10  to  12  %  of  coal  tar,  or  better 
still,  of  a  tarry  residue  from  peat  distillation. 

The  final  sulphuric  acid  shows  when  analysed  (per  1000)  : —  Acidity 
497.6  ;  nitrogen  0.4  ;  potash  0.9  ;  ash  5.6.  Such  an  acid  could  be  used 
directly  in  the  preparation  of  superphosphates,  and  the  industry  of 
sulphuric  distillation  of  rice  husk  seems  to  point  to  an  increase  in  the 
manufacture  of  superphosphates. 

The  sulphuric  distillation  of  1  kg.  of  rice  husk  yelds  in  practice  :  — 
40  gin.  furfural;  110  gm.  sodium  acetate;  650  gm.  carbonaceous  residue. 

1000  -  Results  of  the  Tobacco  Industry  in  Italy.  —  bassi,  e.  in  the  Giornale  di .  1  g»  icottura 
delUi  Domemca,  Year  XXVIII,  No.  46  p.  271.  Piacenza,  No.  17,  1918. 
According  to  the  description  given  by  the  Italian  Minister  of  Finance 
.M.  Meda,  in  his  Report  on  the  administration  of  the  tobacco  monopoly 
in  Italy,  there  are  very  few  instances  of  state  industrial  works  carried  on 
!'ir  a  financial  purpose,  which  show  such  results  as  those  of  the  Italian 
administration  of  the  monopoly  of  tobacco. 

In  [86o,  the  receipts  lor  tobacco  amounted  1032  millions;  in  e868 
the)  rose  to  96  millions,  and  the  Slate  transferred  the  monopoly  to  a 
Society  whi<  li  deposited  .11-  dues  and  shares  from  the  net  profits,  Erom  70  to 
Coo  million  pel  annum.  In  [885,  theState  recovered  the  direct  monopoly, 
and  instituted  the  "  General  Management  of  Monopolies  ".  The  revenues 
rose  to  1 70  millions  in  [885,  then  gradually  to  [90  and  200  millions,  and 
afterwards  increased  again:  \j()  millions  in  mm  |  500  millions  in  [915-16 
—  603  millions,  [916  17  o  millions,  r.917-18.     The  expenses  naturally 

followed  the  increase;  they  varied  between   |.,  and  50  millions  from  1865 
to  1904,  then  rose  i  uccessivery  to:  ,si  millions,  11114-15  —  95  millions,  1915-16 
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-  123  millions,  1916-17  —  157  millions,  1917-18.  The  net  profits  were: 
70  %  in  1885  —  78  %  in  1915  —  more  than  80  %  from  1916  to  1918. 
The  reasons  for  the  rise  in  net  profits  are  due  to  the  increased  demand, 
and  the  rise  in  sale  prices.  The  sales,  which  included  17  500  000  kg.  of 
manufactured  tobacco  from  1884-1885,  exceeded  20  million  kg.  from  19 11- 
1912  and  reached  25  million  kg.  from  1917-1918.  The  improvement  of 
the  current  brands,  and  the  introduction  of  new  brands  have  contributed 
to  the  increased  demand.  The  largest  part  of  the  revenue  is  devoted  to 
smoking  tobacco  ;  tobacco  for  snuff  hardly  amounts  to  more  than  7.7  %  of 
the  total  consumption.  Amongst  the  smoking  brands,  cigars  showed  35  % 
of  the  total. 

Nevertheless,  Italy,  in  spite  of  her  large  tobacco  industry,  is  to  a 
large  extent,  tributary  to  the  foreigner.  Above  the  35  million  kg.  of  leaves 
which  are  necessary,  she  imports  28  millions.  With  cigars,  national  cul- 
tivation only  offers  the  type  known  as  Kentucky  ;  for  cigarettes  the  le- 
vantine  types  of  Apulia,  Sicily  and  the  Abruzzi.  It  is  hoped  to  remedy 
this  state  of  affairs,  either  by  introducing  other  varieties,  both  exotic 
and  native,  into  the  old  cultivation  areas,  or  by  modifying  the  methods 
of  cultivation,  and  by  looking  for  new  territories  suitable  for  cultivation 
outside  the  usual  areas.  It  is  this  which  has  taken  place,  for  example, 
in  the  province  of  Lecce,  where  the  production  of  levantine  tobacco 
has  taken  such  a  high  rank,  that  the  old  varieties  have  been  completely 
forgotten.  At  present,  in  Italy,  tobacco  is  cultivated  in  51  provinces 
out  of  69.  In  1915,  it  occupied  7  568  ha,,  which  produced  8.5  million  kg. 
of  leaves.  In  1917,  there  was  a  decrease  to  about  5  000  ha.,  but  for  1918 
a  harvest  of  more  than  10  million  kg.  was  reckoned  on. 

100 1  -  Relation  of  Dehydration  to  Agriculture  in  the  United  States.  —  prescott,  s.  c. 

(Maj.  on  Detail  to  Bureau  of  Chemistry  for  Dehydration  Work),  in  United  States  Depart- 
ment of  Agriculture,   Circular  126,  Office  of  the  Secretary    pp.    10.   Washington,  D.  C, 

Jan.    25,  1010. 

There  are  now  in  the  United  States  probably  25  small  plants  that  produce 
dehydrated  vegetables.  Several  methods  are  in  use,  but  in  all  the  fun- 
damental principle  is  the  same,  namely,  to  remove  the  excess  of  water  so 
as  to  obtain  a  product  which  will  not  spoil  as  a  result  of  microbial  action 
or  other  form  of  chemical  change,  and  which  will  conserve  the  food  value 
of  the  materials  intact.  The  methods  now  in  use  may  be  classified  as 
follows  :  — 

1.  The  tunnel  systems.  —  These  consist  of  long  chambers  or  tunnels  into  which  the  pre- 
pared vegetables  are  introduced  on  screens  or  racks  and  through  which  a  strong  current  of  dry 
air  is  blown.  There  arc  a  number  of  slight  modifications  in  the  arrangements  of  the  screens 
and  the  method  of  heating  and  driving  the  air,  but  in  the  majority  of  cases  the  heat  is  supplied 
by  extensive  coils  of  steam  pipe  and  the  air  is  forced  through  by  means  of  poweifuJ  fans.  In 
some  instances  the  racks  holding  the  vegetables  are  placed  on  trucks  which  run  on  tracks,  so 
that  the  material  is  introduced  at  one  end  and  delivered  in  dry  form  from  the  other  end.  In 
other  cases  the  tunnels  have  side  entrances  and  the  trays  are  inserted  and  removed  by  hand. 
The  weak  point  of  the  tunnel  systems  lies  in  the  fact  that  there  is  not  absolute  control  of  the 
physical  conditions  and  as  a  result  many  vegetables  .especially  potatoes,  are  likely  to 
be  overheated  and  scorched,  and  more  or  less  broken  down  in  their  cellular  structure. 
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2.  Kilns.  —  The  second  type  of  plant  may  be  described  as  kilns.  These  are  based  on  the 
construction  of  the  hop  kiln  as  employed  in  California  and  Oregon  and  to  some  extent  in  New 
Y<  >rk  State  for  the  drying  of  hops  and  the  evaporation  of  apples.  They  consist  essentially  of 
square  chambers  with  sloping  roofs  and  perforated  floors,  heated  from  below  by  means  of 
stoves  or  furnaces.  The  vegetables  to  be  dried  are  spread  on  the  floor  to  a  depth  of  4  to  6 
inches  and  the  hot  air  from  the  stove  passes  up  through  thelayer,  taking  away  the  moisture, 
which  is  conducted  from  the  chamber  through  a  ventilator  in  the  roof.  The  material  on  the 
floor  must  be  stirred  up,  or  turned  over,  from  time  to  time,  and  this  is  ordinarily  accom- 
plished by  men  with  shovels.  The  products  of  the  kilns  are  rather  varied  in  character. 
Some  are  quite  satisfactory,  while  on  the  other  hand  others  are  very  much  overheated,  or 
may  go  to  the  other  extreme  and  beunderdried.  Alack  of  uniformity  is,  therefore,  likely  to  be 
found  in  products  of  this  method. 

3.  Vucuitm  process.  —  A  third  type  is  the  vacuum  process,  which  consists  of  closed  cham- 
bers with  large  numbers  of  shelves  heated  by  steam  and  with  ;i  greatly  reduced  atmospheric 
pressure.  By  the  constant  application  of  the  vacuum  to  the  process  the  water  vapor  is 
removed  and  the  material  dehydrated.  This  process  gives  excellent  results  for  many 
kinds  of  products,  but  is  rather  severe  and  tends  to  break  down  the  cellular  structure. 

4.  Special  mackinzs.  —  Special  types  of  chambers  or  machines  have  been  invented  and  are 
now  in  use  in  a  number  of  places,  the  air  passing  through  the  chamber  being  conditioned 
1  t"  bring  about  a  carefully  regulated  drying.  Other  special  types  of  machines  force  the  ra- 
pidity of  drying,  but  have  not  the  careful  regulation  which  seems  to  be  essentia]  in  the  prepa- 
ration of  the  finest  products.     As  a  result,  therefore,  it  may  be  stated  that  only  in  those  pro- 

where  we  have  the  practically  perfect  control  of  temperature,  humidity,  and  rate  of 
flow  do  we  get  products <which  will  retain  their  colour,  appearance  and  flavour,  and  when 
soaked  in  water  will  return  to  approximately  the  normal  appearance. 

Modern  dehydration  means  the  scientific  control  and  co-ordination  of  the  three  factors 
of  air,  temperature,  and  moisture. 

From  the  standpoint  of  agriculture,  the  greatest  advantage  of  dehy- 
dration undoubtedly  appears  in  the  stabilisation  of  crops  and  conserva- 
tion of  materials.  With  dehydration  the  excess  of  the  years  of  great  yield 
can  be  stored  up  and  made  available  in  the  following  year  when  prices 
are  higher  and  the  crop  much  smaller.  After  a  short  time  this  would 
tend  to  equalise  the  amotmt  of  planting,  and,  other  things  being  equal, 
to  give  year  by  year  a  sufficient  quantity  of  food  materials  at  normal 
pri< 

nmereial  dehydration  in  the  United  States  is  still  in  its  early  stages; 

there  are  many  problems  yet  to  be  determined,  attempting  to  find  out 

which  pro  are  best  adapted  for  general  use,  whether  dehydrated 

products  an-  deficient  in  any  of  the  nutritive  principles  which  the  fresh 

•    etables  themselves  possess,  to  work  out  satisfactory  methods  of  stor- 

and  transportation  by  selecting  the  best  types  of  containers,  and  to 
acquainl  the  consumer,  <■■  p<  daily  in  the  cities,  with  the  great  advantages 
which  are  likely  to  be  gained  by  thq  use  of  dehydrated  products. 

Obviously,  dehydration  will  succeed  commercialy  only  in  those  re- 
gions with  abundanl  crops  which  can  be  contracted  for  a1  planting  for 
uaranteed  price,  or  in  centres  having  a  short  haul  from  the  point  of 
production  and  suitable  shipping  facilities.  If.  however,  the  problem 
is  met  scientifically  there  appears  no  reason  to  doubl  thai  a  demand  will 
be  created  and  thai  dehydration  will  become,  as  wmning  has,  a  great  in- 
[1001] 


INDUSTRIES   DEPENDING  ON   ANIMAL   PRODUCTS 


1013 


dustry,  of  immense  importance  to  agriculture,  with  the  further  advantage 
that  no  tin  plate  will  be  required  and  that  the  consumer  will  purchase  prac- 
tically nothing  but  food  material,  whereas  in  the  purchase  of  canned 
foods  he  is  buying  and  the  railroads  are  shipping  enormous  -  quantities 
of  water. 

In  order  to  insure  a  successful  industry,  dehydrated  products  must 
have  the  quality  which  will  make  them  the  practical  equivalent  of  the 
fresh  materials.  They  must  be  handled  in  a  sanitary  manner,  be  put 
up  in  suitable  packages,  and  sold  at  a  price  which  will  make  them  through  — 
out  the  year  comparable  with  fresh  vegetables.  The  author  believes  this 
can  be  done,  and  that  dehydration  will  become  the  servant  of  agriculture 
as  well  as  of  the  dwellers  of  the  great  cities. 

1002  -  Application  of  Ultra-violet  Rays  in  Dairies.  —  Nederiandsch  Weekbiad  voor 

Zuivelbereiding  en  Veeteelt,  Year  XXV,  No.  4,  p.  3,  2  fig.  Doetinchem,  April  24,  1919. 
It  is  known  that  ultra-violet  rays  exercise  a  bactericidal  action  on  the 
microbes  in  the  atmosphere  and  in  liquids.  The  loss  of  cattle,  largely 
caused  by  microbes,  especially  by  Bacillus  tuberculosis,  has  suggested  the 
idea  of  using  the  bactericidal  action  of  these  rays  in  dairy  work.  The  Saxon 
Electrical  Society  "  Elma "  (Buhlau)  has  made  for  this  purpose  an 
apparatus  producing  ultra-violet  rays,  and  consisting  of  a  mercury 
lamp  in  quartz,  combined  with  a  system  of  lamps  with  metallic  filaments 
giving  infra-red  rays.  This  apparatus  is  mounted  on  rails,  in  order 
that  it  can  be  moved  to  each  part  of  the  stable  for  irradiation  of  the 
animals.  A  special  preparation  also  makes  irradiation  of  the  milk 
possible. 

1003  -  Investigations  concerning  Leucocytes  in  Milk.— kufferath,  h.  (Chef  du  Service 

de  Bacteriologie  et  de  Microscopie  au  Laboratoire  intercommunal  de  Bruxelles),  in  the 
Annates  de  Vlnsiitul  Pasteur,  No.  XXXIII,  No.  6,  pp.  420-424.     Paris,  June,  1919. 

When  the  hygienic  value  of  milk  has  to  be  ascertained,  it  is  necessary 
to  know  if  it  is  normal  from  the  point  of  view  of  its  leucocyte  content,  and 
if  it  does  not  contain  pathological  germs. 

This  is  ascertained  by  centrifugation,  which  divides  the  milk  into 
3  portions  :  the  buttery  layer,  the  skimmed  milk  and  the  deposit.  With 
the  exception  of  the  microbes  contained  in  the  buttery  portion,  the  entire 
collection  of  microbes  is  found  in  the  residue ;  the  various  germs  in  the 
milk  collect  at  the  same  time  as  the  leucocytes  and  the  other  foreign  ele- 
ments in  ordinary  milk. 

Normally,  all  milks  contain  leucocytes  in  small  quantities  of  from  0.1 
to  0.5  per  1000  ;  the  residuum  obtained  by  centrifugalisation  has  a  yellowish, 
sometimes  slightly  greenish  tint.  When  a  large  quantity  of  leucocytes 
is  obtained,  for  example  1  per  1000  of  residue,  it  is  desirable  to  make  a 
microscopic  examination  of  the  latter.  The  author  formerly  used  the 
Trommsdorff  leucocyte  tubes,  but  these  tubes  showed  numerous  defects  ; 
being  fragile,  they  broke  easily  in  their  narrow  parts,  and  necessitated 
the  use  of  a  special  centrifuge  ;  the  installation  was  expensive,  and,  as  the 
centrifuges  could  only  hold  4  tubes  at  a  time,  operations  were  very  slow, 
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as  the  machine  had  to  be  revolved  for  at  least  3  minutes.  Besides  this, 
the  opening  of  the  narrow  part  where  the  deposit  accumulated,  was  very 
small  so  that  the  deposit  was  of  difficult  access,  and  it  often  happened 
that  the  pipette  used  for  collecting  purposes,  broke  in  the  passage.  In 
the  place  of  this  inconvenient  model,  the  author  substituted  another,  by- 
soldering  a  thermometric  tube  to  a  glass  tube  capable  of  containing  20  cc. 
instead  of  10.  The  amount  of  milk  centrifugalised  being  greater,  the 
deposit  is  larger  and  easier  to  collect  and  estimate.  The  lower  narrow  part 
of  this  new  tube  has  two  markings,  corresponding  to  1  and  2  for  1000  of  milk 
(20  and  40CU.  mm.  of   volume  for  20cu.  cm.  of  milk). 

The  wide  part  of  the  tube  is  graduated  thus  : -5-10-20  cc;  above 
the  20  cc.  mark,  the  tube  is  continued  to  a  length  of  6  to  7  cm.,  which  al- 
lows a  considerable  inclination  of  the  tube  without  the  milk  running  out. 
Instead  of  a  special  centrifuge,  H.  Kufferath  used  a  large  size  electric 
Gerber  centrifuge  capable  of  holding  16  tubes  at  a  time  ;  in  this  way, 
numerous  examinations  of  milk  can  be  made  daily.  As  all  dairies  possess  a 
GERBER  centrifuge,  it  would  be  easy  to  use  for  the  hygienic  examination 
of  milk  these  leucocyte  tubes,  which  are  composed  of  a  much  stronger 
material  than  the  Trommsdorff  tubes,  and  the  cleaning  of  which  presents 
no  difficulty.  When  a  cow  shows  an  abnormal  leucocyte  rate,  for  example 
above  1  per  1000,  a  microscope  slide  should  be  made  of  the  deposit,  and 
the  result  after  examination  should  give  the  necessary  indications  as  to 
the  seriousness  *of  the  infection  of  the  milk  by  microbes. 

The  consumers  have  thus  the  certainty  of  receiving  wholesome  milk, 
and  this  assurance  is  especially  necessary,  when  the  milk  is  retailed  as 
aseptic  milk,  that  is  to  say,  it  is  meant  to  be  used  without  boiling. 

1004  -  Cooling  of  Milk  and  Cream.  —  Gamble,  J.  A.,  in  U.  S.  Department  of  Agriculture, 

Farmers1  Bulletin,  978,  16  pp.,  8  fig,  Washington,  ^tay,  1918. 

The  author  deals  with  the  following  points  in  a  general  statement  of 
practical  use  in  dairies,  including  the  principles  and  technique  of  the 
refrigeration  of  milk  and  cream  :— -  The  necessity  of  rapid  cooling  —  De- 
velopment of  micro-organisms  in  the  milk  -  ■  Principles  of  refrigeration 
of  refrigerants  which  operate  on  the  surface  of  the  cans  —  Cooling 
1  the  milk  -  Use  of  water  from  wells  or  a  spring  for  cooling  the 
milk  Refrigeration  of  the  milk  during  transport  —  How  to  stop  adul- 
teration of  milk  —  Cream  refrigeration. 

1005  -  Cooling  Milk  and  Storing  and  Shipping  It  at  Low  Temperatures.—  gamble, 
\    and    Bowbn,  G    0.  in    ('.   S.    Department    >/  A      cu  !<     .  Dairy  Division,   Bulletin 

Wa  nington,  1>    C,  Januai  v  1  , .  j  g 

This  bulletin  reports  experimental  work  covering  the  relative  effi- 
ciency "i  ling  tanks  of  different  construction  handled   under  varying 

.  the  most  efficient    methods   of  cooling  and  storing  milk  on 

the  farm  and  the  transportation  of  milk  at  low  temperatures  to  market. 
The  !<■-  alts  are  summat  i  sed   as  follows  : 

Milk  urn  -i  be  kepi  a1  a  low  temperature  (500  1'.  or  below)  from  the 

,!""  produced  until  it   IS  Consumed  if  its  quality  is  to  be  maintained. 
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Prompt  cooling  of  milk  on  the  farm  necessitates  the  most  efficient  use  of 
water  in  both  surface  coolers  and  cooling  tanks.  Ice  is  needed  if  milk 
is  to  be  cooled  quickly  to  low  temperatures.  Cooling  tanks  should  be 
covered,  protected  from  the  sun,  insulated,  and  of  such  size  as  to  use  ice 
efficiently.  Felt  jackets  or  insulated  cans  proved  to  be  very  effective  in 
keeping  milk  cold  during  long  shipments  in  hot  weather  and  in  preventing 
freezing  during  cold  weather. 

1006  -  Neufchatel  and  Cream  cheese;  Farm  Manufacture  and  Use.  —  matheson,  r. 

and  Cammack,  F.  R.,  in  the  Farmer's  Bulletin,    Nos.  669  and  960.   U.  S.  Department 
of  Agriculture.  Washington,  July  and  Nov.   1918. 

After  describing  the  characteristics  of  the  Neufchatel  group  of  cheeses, 
the  authors  give  detailed  directions  as  to  their  manufacture  and  marketing. 

The  estimated  cost  of  manufacture  per  3  oz.  package  of  cream  cheese 
is  4.48  cts,  for  pimento  cream  cheese  6.99  cts  per  jar  of  4  oz.  and  forNeuf- 
chatel  cheese  3.33  cts  per  package  (2.5  oz).  At  current  prices  for  these 
cheeses  and  the  above  costs  of  manufacture,  100  lb.  of  4  per  cent,  milk 
should  return  $  9  for  cream  cheese,  $  8.85  for  pimiento  cream  cheese,  and 
$  8.40  for  Neufchatel. 

All  these  cheeses  can  only  be  kept  a  few  days  and  can  be  made  either 
in  large  quantities,  or  in  small  quantities  in  connection  with  the  milk  in- 
dustry, or  in  the  domestic  line. 

They  are  very  nutritive,  and  can  be  used  in  the  preparation  of  a  large 
number  of  dishes. 

Pasteurisation  is  carried  out  a  temperature  of  1450  F.  for  30  minutes,  and 
cooled  rapidly  at  8o°F.  for  Neufchatel,  and  830  F.  for  the  cream  cheese. 
Add  1%  starter  or  one-half  pint  for  30  lb.  milk,  then  8  or  10  drops  of  com- 
mercial liquid  rennet  or  a  quantity  of  powdered  pepsin  equal  to  one-half 
of  a  medium-sized  pea.  In  making  cream  cheese  it  is  advisable  to  use  a 
very  slightly  larger  quantity  of  the  curdling  agent  than  for  Neufchatel. 
The  two  starters  should  be  diluted  with  a  cup  of  cold  water  before  being 
mixed  with  the  milk. 

The  mixture  should  be  well  stirred,  then  the  starter  added  (1/2  pint 
per  vessel) ,  and  allowed  to  stand  from  16  to  18  hours.  After  coagulation, 
the  contents  of  each  vessel  should  be  poured  out  and  left  to  filter  un- 
disturbed from  2  Yi  to  3  hours.  Collect  the  curd  from  the  centre  of  the 
filter,  loosen  the  filter  cover  and  fold  the  curd  round  in  the  form  of  a  bag  ; 
alternate  the  so-arranged  curd  with  a  layer  of  ice  in  small  pieces,  and  leave 
for  several  hours  or  during  the  night. 

Compress  the  curd  until  each  vessel  weighs  4.5  lb  (Neufchatel)  or  2.5  lb 
(small  cream  cheeses).  This  corresponds  to  a  yield  of  15  lb  per  100  lb  of  milk 
for  Neufchatel,  or  18  to  20  lb  for  cream  cheeses ;  a  very  considerable  yield. 

Take  the  curd  from  the  cloth  and  add  1  %  of  its  weight  of  salt,  and 
pass  the  curd  through  a  mixing  machine  to  spread  the  salt  evenly ;  pass  011 
to  the  cheese  machine  ;  cover  round  with  tinfoil  or  thin  aluminum  and 
place  in  specially  prepared  low  cases. 

The  homegenisation  of  milk  for  making  cream  cheese  is  not  desirable. 
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The  addition  of  pimiento  peppers  at  the  rate  of  i  part  to  10  or  20  parts  of 
cheese  greatly  prolongs  the  keeping  quality. 

These  cheeses  should  be  kept  fresh  in  a  temperature  of  from  500  F.  or 
below  until  they  are  eaten. 

1 007  -  Frozen  Meat.  — ■  Martbl,  in  Bulletin  de  V Academic  de  Medicine,  Vol.  EXXXI, 
p.  58  s.  Paris,  1919  ;  summary  iu  the  Journal  de  Pharmacie  ct  de  Chimie  Year  III, 
Series  7,   Vol.  XX,  No.  2,   pp.  62-68.     Taris,  July  16,  1919. 

In  a  communication  to  the  Academie  de  Medecine,  the  author 
examine-  the  scientific  and  practical  reasons  which  justify  the  favour 
with  which  frozen  meat  has  been  taken  up  by  the  public,  and  points 
out  the  steps  to  be  taken  with  regard  to  meat  preserved  by  artificial  cooling. 

To  start  with,  it  is  important  to  distinguish  between  the  refrigerated 
meats  (cooled  down  to  from  -f  40  to  —  i°  C)  and  the  frozen  meats,  which 
are  submitted  to  very  low  temperatures  —  io°  to  —  150  C. 

It  is  to  the  latter  that  the  term  frozen  meat  is  restricted  by  the  public. 

REFRIGERATED  meats.  —  Before  the  war,  the  refrigerated  meat  in- 
dustry was  not  limited  to  the  preservation  of  meats  destined  for  local  con- 
sumption. In  Argentina,  New  Zealand,  and  Australia  (all  producting 
countries),  the  export  of  refrigerated  meats  ( — 1°  or  o°)  had  begun  to  th3 
other  hemisphere,  after  a  light  disinfectant  coating  of  formalin  of  the  meats 
and  the  refrigerator  until  dispatched,  of  the  hold  of  the  ship,  of  the  cold 
storage  transports,  and  of  the  warehouse  in  the  country  to  which  they 
were  destined  to  be  sent. 

Refrigerated  meals  differ  from  fresh  meats  in  the  fact  that  they 
are  stored  in  a  cold  room  for  several  weeks,  and  have  become  more  tender. 

The)  resemble  the  so-called  '  rassises  "  meats,  and  it  is  admitted 
that  the  modifications  are  due  chiefly  to  autolysis  or  aseptic  autodi- 
gestion,  and  very  little  to  the  action  of  the  bacteria  deposited  on  the  surface. 

The  most  accurate  work  on  this  subject  is  that  of  Hoagland,  BrydE 

and   Powick  (U.  S.   Depart,   oj  Agric,    Bulletin    433,  1017)    who    have 

studied  the  storage  of  beef  at  a    temperature   varying   according   to  the 

from  to   -f  30  C,  and    in    an    atmosphere   with   70   to  05% 

humidity.     The  following  is  a  summary  of  the  results  obtained  : 

(j)   /  0      by  evaporation.  ot  exceeding  10  ",,  at  the  end  of  177 

days. 

(2)  I  liplie  properties.  The  muscles  became  tender.  The 
flavour  did  not  change  when  the  storage  did  not  last  more  than  a  few 
weeks. 

(3)  Chemical  changes.  —  The  meats  were  atitolysed  without  surface 
penetration  by  the  microbes.  Variations  were  noted  of  the  nitrogen  in 
its  diiieieni  form  ,  ol  the  acidity,  phosphorus,  and  Eats.  The  coagulable 
nitrogen  d  id,  and  the  non  coagulable  nitrogen  increased,  owing  to 

1  dia  tatic  action.    This  latter  process  p  sse    from  1.36%  (44th.  day) 
to    [7.  [9  '■  ,   (177th.  day). 

V.1    the     ame  time,  the  amino-nitrogen im  I.   Tins  change  was 

afluenci  d  bj  the  temperature,  and  gave  the  relative  mea- 
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suremient  of  the  extent  of  the  autolysis.  This  nitrogen  can  pass,  com- 
pared with  the  total  nitrogen,  from  3  to  7  %. 

The  ammoniacal  nitrogen  also  increases,  but  gives  less  exact  indica- 
tions as  to  the  progress  of  the  autolysis. 

The  acidity,  after  decrease  at  the  start,  increases  later. 

The  variations  of  phosphorus  content  seemed  to  correspond  with 
those  of  nitrogen,  just  as  in  the  aseptic  autolysis.  The  soluble  organic 
phosphorus   decreased,   whilst  the  inorganic  phosphorus  increased. 

The  fats  obviously  were  acidified  by  hydrolysis.  The  free  fatty  acid 
content  of  the  external  and  kidney  fats  rose  from  0.46  %  (44th.  day) 
to  9.76  %  (177th.  day),  whilst  the  intramuscular  fats  showed  less  varia- 
tion, showing,  in  the  first  case,  the  overpowering  influence  of  bacterial 
action  and  molds. 

(4)  Food  value.  ■ — ■  In  a  general  way,  the  preservation  for  some  weeks 
in  a  cold  room  did  not  entail  changes  which  might  suggest  the  possibility 
of  lowering  the  food  value. 

(5)  Preservation.  —  These  meats  at  the  end  of  the  chilling  process 
were  no  more  changeable  than  fresh  meats ;  the  desiccation  of  the  muscular 
tissues  and  the  decrease  in  water  content  protected  them  against  such 
changes. 

But  it  should  be  noticed  that  the  maturation  of  refrigerated  meats  be- 
haves in  a  very  different  way  according  to  whether  very  cleanly  prepared 
meats  are  stored,  as  in  the  above  experiments,  or  the  meats  are  more 
or  less  polluted  as  was  the  case  in  the  experiments  which  the  author 
carried  out  with  MM.  Bemoine  and  Bordas  during  the  summers  of  1909 
and  1 910.  In  this  latter  case,  there  was  a  combined  action  of  the  dias- 
tasic  ferment  in  the  interior,  and  of  surface  microbes,  which  caused  an 
increased  proteolytic  action. 

Frozen  Meats.  —  Frozen  meats,  obtained  for  the  first  time  in  France 
by  C.  H.  Teixier  (1872),  judged  in  1874  by  L/Acadeuiie  des  Sciences, 
(Report  of  H.  Bouley)  showed  changes  in  composition  so  negligible  that 
they  were  considered  equivalent  to  fresh  meats. 

H.  Bouley  (Comptes  rendus  de  V  Academic  des  Sciences,  Vol.  LXXXIX, 
p.  749,  1874)  recorded  their  tenderness  and  insisted  on  their  eatableness 
and  the  possibility  of  preserving  poultry  with  the  digestive  apparatus  still 
untouched. 

A.  Gauthier  (Revue  d' Hygiene  et  de  Police  sanitaire,  pp.  280-283  and 
413-436.  1897)  was  the  first  to  do  comparative  analyses  of  fresh  meat 
from  the  country  and  frozen  meats  from  Argentine,  and  came  to  con- 
clusions which  further  investigations  of  other  workers  have  confirmed. 
He  has  shown  that,  except  for  a  weak  desiccation  (1  %  at  the  most),  a 
small  decrease  in  glycogen,  a  slight  change  in  the  smell  of  the  fats  (smell 
of  suet)  and  an  increase  of  the  exsudate,  there  had  been  no  appreciable 
change :  the  same  soluble  albuminoid,  and  leucomain  contents,  the 
same  taste  and  digestibility,  much  the  same  duration  of  preservation  after 
tawing  (92  hours  instead  of  107  hours). 

Richardson  either  alone  (ier  Congr&s  International  tin  Froid,  V.  II, 
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p.  ji>i,  1908)  or  in  collaboration  with  Scherubel  {Journal  of  the  American 
Chemical  Society,  pp.  1515-1504,  1908)  has  made  a  study  of  frozen  meats 
at  — 90  and  at  — 120  during  periods  varying  from  33  to  554  days.  He 
only  iou nd  slight  differences  between  the  composition  of  fresh  meat  and 
frozen  meat.  Besides  this,  microphotographs  of  the  muscular  tissues, 
show  from  the*  histological  point  of  view  that  the  appearance  of  the  fro- 
zen muscle  is  similar  to  that  of  the  fresh  muscle.  But  transparent  ca- 
vities were  visible  down  to  the  interior  of  the  muscular  fibres.  When 
the  frozen  meat  was  brought  back  to  an  ordinary  temperature,  the  mus- 
cular tissues  reabsorbed  the  water  of  the  interfibrillary  exsudate,  and  if 
the-  operation  is  performed  sufficiently  slowly,  they  regain  their  position 
and  normal  appearance. 

The  investigations  by  Pennington  (ier  Congres  du  Froid,  VII,  p.  216, 
1908)  were  carried  out  in  connection  with  poultry  preserved  for  2  and 
even  4  years  at  — io°.  These  poultry  were  dried  up  but  the  dehydrated 
tissues  quickly  returned  to  their  normal  state  of  moisture  after  some  time 
in  water  after  removal  from  the  refrigerator.  In  spite  of  the  long  period 
of  preservation,  the  variations  observed  with  regard  to  the  total  content  of 
nitrogen,  coagulable  nitrogen,  aqueous  extract,  and  amino  acid  nitrogen, 
seemed  small.  The  soluble  nitrogen,  the  nitrogen  of  it  peptones  and  amino- 
bases  increased.  The  fatty  matter,  under  the  influence  of  enzymes  and 
bacteria,  turned  rancid  and  changed  colour. 

The  cleanliness  of  the  meat  previous  to  the  freezing  process  plays  a 
very  important  part  in  its  composition.  For  one  thing,  the, cold  only 
suspends  bacterial  action  without  destroying  the  bacteria,  and  they  re- 
gain all  their  vitality  when  the  meat  is  allowed  to  return  to  the  ordinary 
temperature  ;  then  again,  the  penetration  of  the  cold  is  not  instantaneous, 
and  researches  on  the  subject  in  1909,  with  the  cold  storage  apparatus 
of  the  Laboratoire  du  Service  veterinaire  sanitaire  des  Halles  Centrales, 
have  shown  that  a  side  of  beef  kept  at- — 50  C.  requires  30  hours  to 
pass  from  I7°5  to  o°,  and  45  days  to  reach  a  temperature  of  — 4.50. 
It  is  po  sibl<  to  understand  that  with  such  a  slow  process,  the  phenomenon 
ol  putrefaction  has  still  time  to  develop,  and  this  explains  certain  accidents 
which  can  occur  when  the  freezing  process  is  too  slow. 

The  experiments  made  by  the  author  at  the  "  Halles  "  in  [912  have  shown 
thai  it  is  noi  correct  to  affirm  that  unwholesome  meals  refrigerate  badly 

.en  cannot  be  frozen.      In  this  respect,  they  behave  like  healthy  meats. 
But  an  important  fact  resulting  from  these  experiments  is  that  the  most 
unwholesome  meats  of  all,  even  on  the    way   to   putrefaction,   cease  to 
ell  when  they  have  been  frozen. 

Under  the  influence    of    prolonged    cold,    many  of  the  muscle  para- 
dos) undergo  such  modifications  thai  death  follows  after  some 
week  .  A  method  for  the  general  improvement  of  meats  infected  with  para- 
sit<     in  u  «•  in  the  countries  of  Central  Europe  is  based  on  this  principle. 

Chang     which   can    take   place   in   stacked   cold  storage  meats 
almost  invariablj  d  by  molds,  which,  however,  are  very  superficial 

■  I"  noi   take  any  uutritive  value  from  the  meat. 
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The  thawed  meats  have  a  better  appearance  if  the  air  in  the 
"  melting  "  room  has  been  dried  by  passing  over  a  coke  stove.  The  meats 
wrapped  in  clean  and  dry  cloth,  renewed  two  or  three  times,  thaw  in  24 
to  48  hours,  3  days  at  the  most  at  120  or  130. 

In  a  general  way,  frozen  meats  are  more  tender  than  fresh  meats, 
especially  in  summer,  and  need  a  little  less  time  for  cooking.  Nevertheless 
the  somewhat  large  portions  ought  to  be  kept  in  the  oven  a  little  longer, 
(20  minutes  instead  of  15  per  500  g.)  since  the  meat  is  not  yet  in  a  state 
of  equilibrium  with  the  atmosphere.  In  view  of  preventing  the  loss 
of  muscular  juice  during  the  cooking  and  retaining  all  the  savoury  quality 
of  the  flesh,  it  is  recommended  to  make  a  brisk  fire  for  roasting  cuts. 
When  it  is  a  question  of  making  soup,  or  boiled  meat,  boiling  water 
should  be  put  on  for  4  to  5  minutes  and  this  should  be  followed  by  cooking 
in  cold  water.  By  observing  the  precautions  indicated,  dishes  are  prepared 
very  nearly  equal  in  value  to  those  which  would  have  been  prepared 
with  fresh  meat   of  the   same   quality. 

1008  -  Action  Of  Cold  On  the  Smell  Of  Meat.  —  Mahuut,   I,.,  in  Le  Froid,  Year  VII, 
No.    6,  pp.   129-130.     Paris,   June,   1919. 

The  author  recalls  the  fact  that  the  "  maturity  "  of  meat  can  only 
be  reached  by  the  action  of  natural  or  artificial  cold. 

This  action  permits,  whilst  improving  the  meat,  the  development 
of  digestive  qualities,  and  of  useful  properties  which  it  did  not  previously 
possess.  It  is  only  at  the  end  of  a  period  of  3  to  5  days  that,  during 
the  cool  season,  the  meat  becomes  juicy,  and  savoury,  and  that  roasting 
gives  it  an  appetising  odour. 

But,  in  the  summer,  the  meat  ought  to  be  cooked  the  day  after 
slaughtering,  for  fear  it  should  not  keep,  and  it  is  then  though  and 
unsavoury.  In  the  interests  of  health  and  from  the  point  of  view  of 
taste,  only  refrigerated  or  frozen  meat  should  be  eaten  in  the  summer. 
The  latter,  when  it  is  well  thawed,  without  being  of  equal  value  to  refri- 
gerated meat,  compares  favourably  with  fresh  meat. 

1009-   Whale  Meat.  —  The   Pastoral   Review,    Vol.    XXIX,  No.    5,   pp.    455.    Melbourne, 

M  !V  16.  1  Or '1. 

Whale  meat  is  coming  into  general  use  throughout  North  America, 
as  it  already  is  in  Japan.  There  are  on  the  Pacific  Coast  of  America  seven 
whaling  stations  in  active  operation,  belonging  mostly  to  United  vStates 
and  Canadian  concerns.  The  Norwegians  own  a  plant  at  Akitan,  Aleutian 
Islands.  There  are  two  stations  011  Vancouver  Island,  two  on  Queen  Char- 
lotte Island,  one  at  Bay  City,  Washington,  one  at  Port  Armstrong,  and 
another  on  the  Alaskan  coast.  Two  of  these  have  ample  cold  storage 
plants  and  the  others  have  been  developing  them  as  the  meat  industry 
enlarged.  The  same  two  have  big  canning  equipments,  which  the  others 
are  in  process  of  duplicating.  The  nearest  supply  station  at  Bay  City, 
Washington,  put  over  300  tons  of  whale  meat  on  the  American  and  foreign 
markets  last  season,  including  the  canned  output.  These  seven  stations 
have  reported  the  capture  of  659  whales  in  1917,  and  were  expected  at  the 
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close  of  1918  to  have  reached  the  1000  whale  mark.  Whale  meat  in  its 
preparation  is  treated  like  other  fresh  foods,  that  is,  after  butchering,  it 
is  placed  in  ice  in  ship  holds,  taken  to  railway  ports,  and  forwarded  over 
the  country  in  refrigerator  cars. 

The  meat  extends  in  great  masses  from  the  base  of  the  skull  to  the  tail 
fin  and  downwards  to  the  middle  fine.  This  meat,  all  of  it  of  the  same 
quality,  amounts,  roughly,  to  10  tons  for  each  50  ft.  in  length  of  the  mam- 
mal. Seeing  that  a  whale  will  go  up  to  75  ft.  in  length,  there  may  be  15 
tons  of  solid  meat  available  on  one  carcase.  Even  a  50-ft.  whale  will  pro- 
duce as  much  flesh  as  100  average  steers  or  500  sheep. 

Whale  flesh  has  a  similar  appearance  to  that  of  beef.  It  is  a  little 
coarser  in  texture,  and  has  a  slight  flavour  of  venison.  It  is  usually  served 
in  the  form  of  roasts  and  steaks  in  America,  and  it  is  said  that  when  on  the 
table  is  very  difficult  to  distinguish  from  beef.  One  of  the  best  eating 
parts  is  the  heart,  which  weighs  a  matter  of  one  and  a  half  tons.  The 
tongue  will  go  up  3000  lbs.,  but  it  is  much  tougher  than  ox  tongue,  and  is 
not  looked  on  as  such  a  delicacy.  Whale  flesh  has  a  great  advantage  over 
that  of  cattle,  sheep,  or  pigs  in  that  it  is  diseaseless.  At  all  events  it  is 
said  to  be.  Then,  again,  the  meat  is  in  a  solid  lump  of  uniform  quality 
and  without  bone.  Whether  it  can  be  put  on  the  market'  cheaply  enough, 
and  in  sufficient  quantities  to  compete  successfully  with  beef,  remains  to  be 
proved.  There  is  notliing  to  indicate  that  the  supply  is  inexhaustible.  If 
the  meat  is  too  cheap  there  may  be  a  danger  of  the  mammal  becoming 
exterminated  ill  a  short  period.  It  will  be  remembered  that  it  did  not 
take  long  to  exterminate  the  American  bison. 

1010  -  Studies  in  Lactic  Silages  with  Relation  to  Microbical  Physiology  (1).  — Gorini, 

C,   in  the  Realc  Istitulo  Lombardo  di  Scienze  e  Lettere.  Rendiconti,  Vol.  EH,  Part.  5-8, 

PP-  193-205,  bibliography  of  40  works.     Milan,  Feb.  20-March  6,  191 9. 

As  a  result  of  the  connection  he  found  between  the  fermentations  of 

forage  and  cheese,  the  author  has  undertaken  a  scries  of  investigations 

which  continues  previous  work  on  the  subject  and  which  includes  at  the 

same   time    forage   silage   and   the   cheese   industry. 

Forage  Silage.  -  In  previous  work  on  the  microflora  of  silaged 
forage,  the  author  demonstrated  that  modern  rational  silage  should  i 
<  ntially  aim  at  suppressing  butyric  ferments  in  favour  of  lactic  ferments  ; 
In-  indicated  that  the  principal  factor  of  lactic  silos  is  the  limitation  of 
fermentation  temperature  by  means  of  the  timely  exclusion  of  air.  In 
his  presenl  work,  he  has  investigated,  taking  as  a  basis  bacterial  physio- 
.,  the  oilier  practical,  almost  subsidiary  methods  which  are  suggested 
to  favour  the  predominance  of  lactic  ferments. 

Salting  .  1  Mi.-  of  these  auxiliary  means  is  the  old  practice  of  salting 
forage  silage  Thinking  thai  the  utility  of  thus  custom  was  still  under 
discussion  and  had  need  of  support  by  bacteriological  evidence,  the 
author  examined  the  behaviour  of  symbiotic  cultures  of  lactic  and  butyric 


(1)  See  A'  ,    l  :   Peb.,  19:6,  No  ;  A',  Feb.,    1918,  No. 

».,  1919,  [Ed.) 
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ferments  in  the  presence  of  sodium  chloride,  and  discovered  that  salting 
is  inclined  to  favour  lactic  silage  when  it  rose  to  about  5  %,  and  when 
it  was  in  presence  of  an  adequate  lactic  flora. 

Low  temperatures.  —  Another  auxiliary  means  is  derived  from  obser- 
vations on  the  behaviour  of  symbiotic  cultures  of  lactic  and  butyric 
ferments  at  low  temperatures.  These  observations  having  suggested  to  the 
author  a  new  method  of  research  with  regard  to  butyric  ferments,  often 
so  difficult  to  discover,  have  helped  him  to  find  the  reason  why  this  same 
harmful  butyric  fermentation  is  produced  easily  in  insufficiently  heated 
silos,  when  it- is  inevitable  in  strongly  heated  silos,  that  is  to  say  above 
500  C.  ;  he  recommends  then  that  the  silage  temperature  be  kept  below 
300  C.  even  with  dried  up  grass  similar  to  that  found  in  Piacenza. 

Cheese  dairy.  —  Salting.  ■ —  The  stronger  restraining  influence  of 
the  sodium  chloride  0V1  the  butyric  ferments  in  comparison  with  the  lactic 
ferments,  ascertained  by  the  author,  has  led  him  to  advise  that  if  difficulties 
are  met  with  in  connection  with  the  milk  coming  from  animals  fed  with 
silage  or  with  other  similarly  fermented  forage,  the  manufacture  of  soft 
cheese  ("  grana  lodigiano  "  or  "  reggiano  ",  swiss  types,  etc.),  should  be 
suspended,  and  lean  salted  cheeses  made  instead. 

Low  temperatures.  —  The  singular  behaviour  of  butyric  ferments 
at  low  temperatures  as  noticed  by  the  author,  enabled  him  : — 

a)  to  explain  the  surprising  phenomenon  —  "  gonfiore  tardive"  — 
of  cheese  preferably  at  a  low  temperature  ; 

b)  to  advise  that  cheeses  ought  not  to  be  kept  in  too  cold  a  place 
during  the  time  immediately  following  their  fabrication  ; 

c)  to  point  out  the  insufficiencies  and  to  notify  improvements  in 
the  lacto-zymoscopic  test  intended  to  check  the  purity  of  the  milk  and  its 
adaptability  to  be  turned  into  cheese  ;  he  advises  an  additional  test  at 
low  temperatures. 

Summary  of  methods  derived  from  the  investigations  (1904 
untie  the  present  time)  relative  to  the  rational  preparation  of 
SILAGE.  ■ —  In  practice,  it  is  not  possible  to  avoid  the  intervention  of  mi- 
crobes in  forage  silages,  without  having  recourse  to  expedients  or  anti- 
septics which  afterwards  compromise  the  maturation  of  the  silage. 

Microbial  intervention  ought  to  be  regulated  by  contending  with  the 
germs  which  can  be  utilised  in  the  preservation,  transformation,  and 
salubrity  of  the  forage.  A  large  number  of  the  harmful  germs  is  elimi- 
nated by  anaerobic,  conditions,  obtained  by  means  of  compression  of  the 
silaged  forage  combined  with  the  impermeability  of  the  pits  ;  according 
to  the  modern  improved  silage  methods  (construction,  filling,  loading  and 
covering  of  silos). 

Nevertheless  anaerobic  conditions  favour  •  the  development  of  two 
groups  of  antagonistic  germs  :  the  butyric  ferments  (harmful)  and  the 
lactic  ferments  (usefirl). 

To  ensure  a  rational  silage,  the  task  is  essentially  to  contend  with 
the  butyric  ferments  and  favour  the  rapid  development  and  the  predo- 
minance of  lactic  ferments,    the  natural  and  advantageous  preservative 
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against  any  harmful  and  destructive  fermentation.  In  short,  all  silage 
to  be  really  successful,  ought  to  be  lactic. 

Lactic  silage  was  satisfactory  to  both  stock  and  the  cheese  dairy 
(consequently,  to  the  prophylaxis  of  infectious  intestinal  diseases  of 
cattle  as  well   as  the  healthiness   of  the  milk  and  its  derivatives). 

The  following  factors  encourage  the  predominance  of  lactic  fermen- 
tation in  silage  :  a)  the  presence  of  lactic  ferments  in  adequate  quantity 
and  quality  (eventually  obtained  by  remedying  the  loss  of  natural  fer- 
ments, especially  in  certain  types  of  forage,  by  inoculation  with  selected 
ferments)  6)    a   temperature     of   fermentation   slightly    above  500  C. 

(without  which  the  lactic  ferments  are  destroyed  and  butyric  ferments 
remain  active),  and  not  to  much  below  30°C  (otherwise  the  lactic  ferments 
are  hindered  from  spreading  and  the  butyric  ferments  develop  surrepti- 
tiously along  with  the  lactic,  to  the  detriment  of  the  health  of  the  cattle 
and  the  purity  of  the  milk,  although  the  organoleptic  characteristics  of 
the  silaged  forage  make  it  appear  satisfactory  for  some  time)  —  c)  the 
withering  or  semi-drying  of  the  forage  (according  to  seas  ms  and  materials)  ; 
this  was  noticed  by  the  author  since  1908  on  farms  in  the  province  of 
Piacenza  -  d)  the  final  addition  of  salt  (for  efficient  results,  it  should  be 
about  1.5  ",,,  in  the  presence  of  an  adequate  lactic  flora). 

ion  -  Acidity  of  Silage  Made  from  Forage  Crops.  —  xeidig,  r.,  (Idaho  Agricultural 
Experiment  Station),  in  Journ  d  of  Agricultural  Research,  Vol.  XIV,  No.  10,  pp.  395- 109, 
bibliography  of  16  works.    Washington,  2  Sept.  191 8. 

It  has  been  found  (Dox,  Neidig)  that  the  quality  of  maize  silage  depends 
chiefly  on  the  nature  of  the  acids  which  are  formed  during  fermentation. 
The  author  attempted  to  ascertain  whether  the  same  acids  are  devel- 
oped when  other  commonly  grown  crops  are  used  for  silage  purposes. 
He  shows  in  a  series  of  Tables,  the  results  of  the  determinations  of  acetic, 
propionic,  butyric  and  lactic  acids,  as  well  as  the  total  acidity  produced 
amongst  different  plants  or  plant  mixtures  used  as  silage,  which  have 
been  employed  in  these  researches. 

The  survey  of  foregoing  work  and  the  results  obtained  by  the  author 
show  that  all  the  specimens  of  high-class   maize  silage  which  were  ex- 
amined  contained  lactic,   acetic  and  propionic  acids.     The  non-volatile 
lactic   acid    usually   occurs  in  excess  of  the  sum    total  of  volatile  acetic 
and  propionic  aeids.     Amongsl   the  volatile  acids,  the  acetic  is  much  in 
■  ess  of  the  propionic  acid.     The  plants  or  mixed  silage  plants  under 
minatiorj  which  showed  an  acid   fermentation  similar  to  maize  silage, 
and  which  furnished  excellent  forage  were  as  follows:        Oats   I   peas  (in 
any  proportion) ;  oat     peas  ;  wheal    '  peas ;  clover ;  clover  |  wheat  straw. 
On  the  Othei   hand,  alfalfa  and  a  mixture  of  alfalfa  and   wheat  straw 
did  Dot  develop  an  acid  fermentation  similar  to  thai  of  maize  silage,  and 
did  not    how  any  fitness  for  use  as  silage. 

Butyric  acid  was  always  found  in  spoiled  or  partly  spoiled   sample. 

In  a  sample  o!  forage  silage  Composed  of  alfalfa  alone,  and  collected 
o  months  att.i   siloing,  butyric  acid  was  noticeable,  and  the  alfalfa  could 

not  be  used  as  fora 
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1 01 2  -  Corn  Stover  Silage  in  the  United  States.  —  Sherman,  j.  m.  and  bechdel, 

S.  I.,  in  Journal  of  Agricultural  Research,  Vol.  XII,  No.  9,  pp.    589-600.   Washington, 
March  4   191 8. 

The  idea  of  making  into  silage  either  green  maize  fodder  or  maize 
whose  ears  have  been  removed  (corn  stover)  is  not  a  new  one  ;  but  the 
literature  on  this  subject  is  scanty,  and  nothing  is  known  of  the  nature  of 
the  fermentations  which  takes  place  during  these  silage  processes. 

In  order  to  test  the  practicability  of  ensiling  maize  stover  and  to 
study  its  fermentation  processes,  the  authors  carried  out  the  experi- 
ments described  in  the  present  paper  at  the  Agricultural  Station  at 
Pennsylvania.  The  silo  which  they  used  was  made  of  wood  staves  16  feet 
in  diameter,  and  it  was  filled  with  32  000  pounds  of  stover  (plants  cut 
and  trampled)  to  which  66  000  pounds  of  water  was  added.  The  plants 
had  been  kept  some  months  before  ensiling  and  were  very  dry. 

Samples  of  maize  thus  made  into  silage  were  taken  at  frequent  inter- 
vals, and  examined  for  general  appearance,  texture  and  aroma. 

At  the  end  of  the  ensiling  experiment,  which  lasted  12  weeks,  feeding 
tests  were  made  with  cattle,  which  ate  the  silage  willingly  and  with  little 
waste.  Part  of  the  silage  was  kept,  and  at  the  end  of  a  year  and  a  half 
it  was  still  in  perfect  condition.  Consequently,  the  husked  maize  made 
into  silage  with  a  sufficient  quantity  of  water  (2  to  2.5  parts  by  weight  to 
1  of  stover)  undergoes  fermentation  with  the  production  of  an  appe- 
tising silage  similar  in  aroma  and  appearance  to  the  maize  silage,  and 
of  good  keeping  quality. 

To  obtain  information  as  to  the  nature  of  the  fermentation,  deter- 
minations were  made  at  different  stages  of  the  volatile  and  non-volatile 
acids,  the  temperature,  and  the  number  and  types  of  bacteria.  The  total 
acidity  was  slightly  less  than  generally  found  in  maize  silage  ;  but  the  re- 
lation between  the  volatile  and  non-volatile  acids  harmonised  well.  A 
gradual  decrease  is  noticed  in  volatile  acids  and  an  increase  in  non-vola- 
tile acids.  The  changes  in  temperature  were  similar  to  those  observed 
in  the  ordinary  silo  for  maize  fodder.  Bacteriological  observations  showed 
that  the  rather  complex  bacterial  flora  which  is  present  at  the  beginning 
of  the  silage  process,  gives  way  during  the  fermentation  to  a  flora  which 
is  almost  entirely  acid-producing. 

In  studying  the  nature  of  the  fermentation,  the  authors  review  the 
actual  question  as  to  whether  the  silage  fermentation  is  due  principally 
to  the  bacteria  or  to  intracellular  respiration  ;  the  results  they  have  obtained 
tend  to  support  the  latter  hypothesis,  but  they  consider  that  conclusions 
on  this  point  cannot  yet  be  safely  given. 

Finally,  the  fermentation  which  takes  place  in  the  maize  stover  seems 
to  be  absolutely  identical  to  that  which  takes  place  in  the  green  maize 
fodder  silo,   and  is  carried  out  by  similar  factors. 

1 01 3  -  New  Method  of  Packing  Preserved  Vegetables.  —  anzemberger,  g.  in  V  Industrie 

Francaise  dc  la  Conserve,  Year  V,  No.  28,  pp.  121-125.     Paris,  June,  1919. 
The  methods  generally  adopted  for  preserving  vegetables  have  many 
disadvantages  which  have  the  result  that  the    taste  and  nutritive   value 
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of  the  manufactured  products  are  diminished.  The  preliminary  operation, 
known  as  "blanching  "which  consists  in  plunging  the  vegetables  into 
boiling  water  for  a  fairly  considerable  time,  is  one  of  the  principal  causes 
of  waste.  This  water  is  considered  as  waste  when  the  operation  is 
ended.  Analysis  has  shown  that  it  contains  carbohydrates  an  salts 
removed  from  the  vegetables  (i) :  the  value  of  the  latter  has  therefore 
deteriorated.  When  they  are  later  put  into  metallic  boxes,  in  order  to 
be  sterilised,  the  vegetables  are  again  covered  with  a  certain  amount  of 
water:  it  is  in  fact  necessary  that  they  should  be  submitted  to  the 
direct  action  of  the  water  vapour  under  pressure,  to  guarantee  long 
preservation.  At  the  end  of  the  cooking  process,  there  is  still  sufficient 
water  for  the  washing  of  the  edible  portions,  and,  by  virtue  of  the  laws 
of  osmosis,  they  give  up  to  the  liquid  into  which  they  are  plunged, 
part  of  their  soluble  constituents,  until  equal  concentration  of  the  two 
liquids  is  reached:  that  which  forms  a  component  part  of  the  vegetative 
cells,  and  which  surrounds  them.  Xow  the  liquid  contained  in  the  open 
box  is  usually  thrown  away  by  the  consumer,  who  really  uses  a  food  of  re- 
duced value. 

The  new  methods  destined  to  cope  with  the  disadvantages  mentioned 
are  steam  "  blanching  "  and  the  IIucn  process. 

In  steam  "blanching"  water  is  substituted  by  steam  under  pressure, 
and  the  vegetables  are  put  in  an  airtight  chamber.  With  steam  the 
vegetables  are  not  immersed  a  large  quantity  of  boiling  water,  and, 
besides  this,  it  is  a  much  quicker  operation  than  the  old  system.  If  the 
steam  contains  some  of  the  alimentary  principles  of  the  vegetables,  it  is  in 
relatively  small  proportions,  and  the  lowering  of  the  nutritive  value  is  much 
less  than   before. 

The  Hucn  process  reduces  to  a  minimum  the  loss  of  the  nutritive 
elements  due  to  osmosis  of  the  vegetables  placed  in  metallic  boxes ;  it 
consists  in  the  least  possible  use  of  the  liquid,  which  could  not  be  com- 
pletely suppressed  ;  it  is  necessary  to  have  enough  water  so  that  the 
vegetables,  during  the  heating  process,  respond  to  the  sterilising  action  of 
steam  under  suitable  pressure,  and  retain  afterwards  sufficient  moisture. 
But  to  avoid  keeping  the  vegetables  in  the  liquid  until  the  moment  for 
their  use,  which  is  not  absolutely  necessary,  the  following  device  should 
In  used:  a  box  is  taken  with  a  double  bottom,  the  upper  one  perforated 
like  a  skimmer  and  placed  at  5  mm.  distance  from  the  real  bottom. 
The  space  enclosed  between  the  two  is  filled  with  water  and  all  the 
uppei  layei  receives  the  vegetables  previously  treated  with  steam.  The 
bos  is  heated  in  ;i  vertical  position,  the  water  vaporises,  and  the  steam 
comes  in  contacl  with  the  vegetables^  the  steam  condenses  in  cooling, 
and  the  watei  a  a  consequence  takes  its  former  place  between  the  two 
layei  :  the  vegetables  are  thus  no  Longer  bathed  in  the  liquid  and  on  the 
othei  band,  the  pr<  of  a  small  quantity  of  water  at  the  bottom  of 

the  bos  n  tain  1  the  r<  quired  moisture. 


(1)  Bee  B.,  May,   (9x9,  No  55.).  [Ed.) 
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From  control  experiments,  on  the  appearance,  taste  and  chemical 
composition  of  produce  preserved  by  means  of  the  usual  process  and  by 
the  Huch  process,  the  advantages  of  the  latter  can  be  clearly  seen. 

1014  -Fruits  Preserved  in  Water,  Made  in  the  Cold  without  the  Addition  of  Sugar, 
Alcohol  or  Antiseptics;  Mechanism   of  the   Method.  —  Bertrand,  Gabriel, 

in  Comptes    rendus  des    Seances  de  VAcadcmie    des  Sciences,    Vol.    CT/XVIII,    No.  23, 
pp.  1162-1164,  and  No.  25,  pp.  1285-1288.     Paris,  June,  1919. 

In  July  and  August,  1918,  the  author  prepared  42  bottles  of  various 
fruits  preserved  in  water.  These  fruits  were  first  washed,  either  by  stir- 
ring in  water  (for  example,  currants),  or  by  rubbing  them  with  the  fingers 
(plums,  apricots,)  and  repeating  the  process  several  times,  changing  the 
water  each  time,  in  order  to  clean  off  as  much  as  possible  the  dust  and 
outer  impurities  adhering  to  the  skin.  They  were  afterwards  put  into 
bottles  wtith  water  in  such  a  way  that  until  the  moment  of  closing  down 
the  stopper  no  air  bubble  was  confined  in  the  liquid.  A  strong  rubber 
washer  ensured  a  tight  fitting  lid. 

The  42  bottles  thus  prepared  underwent  a  very  severe  trial,  for  they  re- 
mained, at  first,  without  any  protection  against  strong  summer  heat; 
then  they  were  kept  under  shelter  from  the  cold  in  the  winter,  and  finally 
they  were  kept  throughout  the  spring  until  the  beginning  of  June,  1919. 

A  fermentation,  occasionally  active,  showed  itself  in  the  early  days  in 
a  certain  number  of  bottles,  and  liquid  was  expelled  by  the  gas  produced. 
An  examination  of  these  bottles  showed  that  an  alcoholic  fermentation  took 
place.  Others  underwent  a  similar  fermentation  during  the  following  weeks, 
but  with  a  slowness  generally  much  more  marked.  Some  bottles  went  wrong 
from  time  to  time,  for  the  same  reason,  in  the  course  of  summer,  autumn, 
and  even  winter;  but  these  cases  became,  in  proportion,  more  and  more 
rare.  Finally,  some  days  before  the  end  of  the  experiment,  that  is  to  say, 
11  months  after  the  commencement,  17  bottles  remained  in  an  evidently 
perfect  state  of  preservation,  in  3  of  which  were  found  only  some  small  gas 
bubbles,  about  1  cc.  in  total  volume,  and  in  1  of  which  was  found  a  bubble 
3  to  5  cc.  in  volume  under  the  stopper.  In  these  4  last  bottles;  the  bubbles 
had  appeared  some  time  before  ;  they  had  only  increased  in  size  with  great 
slowness,  and  the  liquid  had  remained  as  clear  as  in  the  other  17  bottles. 

A  slight  pressure  was  noticed,  when  opening  these  4  bottles ;  probably 
an  alcoholic  fermentation  was  still  taking  place,  but  in  extremely  reduced 
form.  The  author  had,  in  fact,  consequently  only  met  with  this  fermenta- 
tion associated  obviously  with  lactic  fermentation,  but  never  putrefactive, 
butyric,  methane  and  similar  fermentations,  as  might  have  been  feared. 

The  use  of  distilled  water  seemed  to  be  preferable  to  water  from  a 
spring,  even  if  boiled.  The  most  convenient  stopper,  and  perhaps  the  best, 
was  found  to  be  the  "  bouchon  de  cannette  "  (cock  stopper) .  The  jars  with 
a  large  lid  did  not  ensure  sufficient  pressure  on  the  rubber  washer,  and  the 
results  were  not  good.  In  short,  unexpected  proof,  obtained  in  the  case  of 
apricots,  proved  that  sliced  fruits  gave  much  better  results  than  whole  fruits. 

It  is  possible  then  to  preserve  fruits  by  excluding  air  from  bottles 
filled  with  water,  without  necessarily  adding  sugar  or  anything  else,  nor 
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even  heating  them.  The  yield  obtained  by  the  writer's  efforts,  although 
satisfactory,  would  doubtless  be  improved  upon  by  keeping  the  bottles  in  a 
cellar  or  in  a  cool  place  and  not  storing  for  an  exaggerated  length  of  time. 

As  regards  the  mechanism  of  the  preservation  in  pure  cold  water, 
quite  an  accessory  role  can  be  attributed  to  the  pressure  exerted  by  the 
"  bouchon  de  cannette  "  (which  has  given  the  best  results). 

It  is  different  with  the  action  of  various  soluble  substances  con- 
tained in  the  fruits,  and,  in  particular,  the  main  transformation  which 
takes  place  in  the  liquid  by  -. >\\i ul^  to  of  oxidases. 

From  the  moment  when  the  bottles  are  prepared,  the  fruits  begin 
to  absorb  a  certain  quantity  of  the  water  in  which  they  are.  Inversely 
salts,  acids,  sugars,  diastases,  etc. ,  spread  to  the  exterior.  The  water  becomes 
more  and  more  distinctly  acid  to  pheuolphthalein  and  even  helianthin,  a 
circumstance  unfavourable  to  the  development  of  the  greatest  number  of 
bacteria,  but  compatible  to  a  certain  degree  with  the  vegetation  of  yeasts 
ami  lactic  ferments,  which  the  writer  has  also  encountered. 

At  the  same  time,  chemical  and  diastatatic  reactions  take  place,  as 
much  in  the  interior  of  the  fruits  as  in  the  exterior  solution,  and  the  most 
important  from  the  point  of  view  of  fruit  preservation,  is  that  which  causes 
the  small  quantity  of  dissolved  oxygen  in  the  water  in  the  bottles  to 
disappear  (8  to  9  gm  per  litre  of  water),  and  which  yet  has  considerable 
importance  for  the  fermentations.  Every  trace  of  dissolved  oxygen  is 
very  quickly  absorbed,  and  the  central  portion  becomes  strictly  anaerobic, 
and  the  fermentations  cannot  start  or  develop  in  a  normal  way. 

According  to  this  collection  of  observations,  the  chances  of  success 
witli  preserved  fruits  prepared  with  cold  water,  depend  theoretically  on 
the  following  points:  (1)  the  number,  nature  and  degree  of  vitality  of 
tin-  germs  contained  in  the  bottles,  germs  which  are  carried  by  the 
fruits,  and  which  remain  attached  to  their  skins  in  spite  of  washing; 
(2)  the  acidity  of  the  fruits  and,  above  all,  the  intensity  of  the  biochemical 
processes  which  cause  the  disappearance  of  the  dissolved  oxygen.     If  the 

'1  fruits  give  bettei  results  than  whole  fruits,  it  is  without  doubt 
because  the  interchange  between  the  water  "and  cell  sap  being  acce- 
lerated, th.'  protective  actions  come  into  play  more  quickly  than  the 
rate  of  development  oi  the  germs. 

11  i  -  Preservation  of  Eggs  by  Refrigeration  after  Preliminary  Sterilisation.  —  Ran/- 

V<   n   l,Vir,  No.  <S,  p.  242.      P;iri>,  April,  1919. 

Thi'  methods  of  preserving  eggs  in  use  until  these  last  few  years,  and 
COD  either  in  plunging  the  eggs  into  lime  water  or  into  a  solution 

<>i  ,m  alkaline  silicate,  or  coating  them  with  fats,  such  as  vaseline,  lard 
or  paraffin,  are  very  unsatisfactory  methods.     The  eggs  thus  treated  are 
bad  taste,  and  art    not  protected  from    putrefaction,  because 
they  have  nol  been  sterilised. 

The  cold  storage  method  itself,  although  used  on  a  large  scale  (in  Amer- 
ica, lor  example,  for  over  2  milliards  oi  i        each  year)  is  not  suiheient 
asofeperfed  preservation.    The  cold,  in  fact,  does  not  kill  theferment- 
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causing  germs  which  have  penetrated  through  the  shell  before  the  operation  ; 
it  only  suspends  their  development,  which  starts  again  immediately  the 
temperature  rises  to  i°C.  In  this  way  the  waste  frequently  exceeds  5  %. 
To  preserve  the  egg  fresh  and  wholesome  with  all  its  qualities,  IyES- 
CARdE  discovered  that  it  is  sufficient  to  combine  refrigeration  with  pre- 
liminary sterilisation  in  a  closed  vessel.  The  eggs  are  first  tested  by  hold- 
ing them  to  the  light  to  eliminate  those  which  are  old  or  cracked ;  then 
they  are  shut  in  an  autoclave  attached  to  a  vacuum  pump  ;  this  operation 
has  the  effect  of  drawing  out  the  gases  contained  in  the  little  air  space  in 
the  egg,  and  those  dissolved  in  the  albumin.  Following  this,  carbonic 
gas  and  nitrogen,  an  antiseptic  mixture  with  which  the  eggs  are  thus  satu- 
rated, is  introduced  into  the  autoclave.  The  eggs,  now  being  sterilised, 
are  carried  to  cold  rooms  where  the  temperature  is  kept  between  o° 
and  20  C.  They  can  remain  preserved  thus  a  very  long  time ;  at  the  end  of 
10  months,  the  albumin  has  still  retained  its  whiteness,  the  air  space  has 
remained  very  small,  and  the  sterilised  egg  and  a  fresh  egg  differ 
neither  in  appearance  nor  taste.  This  method  is  already  applied  in  several 
factories  specially  equipped  for  the  purpose  in  France,  Belgium  and  the 
United  States. 

1016  -  Cold  Storage  Industry  in  Madagascar.    —  Bulletin  de  voffice  Colonial,  Year  xn, 

No.  134,  p.  116.  Paris-Melun,  Febr.,  191 9. 
Whilst  the  cattle  in  Africa  were  suffering  from  plague  and  double  pneu- 
monia the  revictualling  of  the  metropolis  with  frozen  meat  was  temporarily 
stopped.  Madagascar,  therefore,  prospered  in  this  respect,  and  6  facto- 
ries were  installed  at  Boanamary,  Tamatave,  Diego,  Tananarive  and 
Antsirabe. 

1017  -  Preservation  of  Refrigerated  and  Frozen  Meats.  —  See  No.  1007  of  this  Review. 
101S  -  Preservation  and  Transport  of  Milk.  —  See  No.  1005  of  this  Review. 

ioiq  -  Dried  Fruits:  their  Preservation  and  Commercial  Value  in  the  United  States.— 

See  No.  1001  of  this  Review. 

1020  -  Despatch  by  Parcel  Post  of  Cherries  and  Small  Fruits,  in  the  United  States.— 

IlA weaker,  C  C    and  Burmeister,   C.  A.,  in  U.  S.  Department  of  Agriculture.  Bulletin 
688,  pp.  7,  10  fig.     Washington,  May  18,  191 8. 

In  1915,  the  Bureau  of  Markets  of  the  Department  of  Agriculture  in 
the  United  States,  in  collaboration  with  the  Post  Office  Department,  sent, 
as  an  experiment,  a  series  of  parcels  of  cherries  and  various  small  fruits, 
in  different  packings  for  distances  within  a  radius  of  240  km.  .The 
results  show,  that  with  a  good  method  of  packing,  cherries,  strawberries, 
mulberries,  blueberries  (Vaccinium  corymbosum)  can  be  sent  this  distance; 
on  the  other  hand,  raspberries  show  a  negative  result.  Cherries  ought 
to  be  despatched  with  the  stalk.  Small  fruits  should  be  despatched  in  se- 
veral small  baskets  placed  in  a  case  or  crate,  as  ventilation  is  indispensable 
during  the  journey.  The  authors  describe  in  detail  some  of  the  methods 
of  packing  suited  best  to  each  fruit. 
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1021  -  Measures  for  the  Control  of  Phylloxera  in  Italy.—-  Gaszetta  ufficiale  del  Regno 

ffllalia-  Year  1919,  No.  133,  pp.  1530  1540.  Rome,  June  5,  1019. 

By  the  decree  No.  819  of  May  15,  1919,  of  the  Viceroy  of  Italy  which 
came  into  force  on  June  6,  it  was  ordered  that :  — 

Art.  1.  —  The  control  of  phylloxera  by  the  destructive  system  is  per- 
missible, not  only  in  the  cases  mentioned  in  the  last  paragraph  of  Art.  6 
of  the  Official  Text  of  Law  No.  1474  of  August  23,  1917,  dealing  with  phyl- 
loxera and  with  Antiphylloxera  Consortia,  but  also  when,  after  consulta- 
tion with  the  Commission,  for  the  Control  of  Plant  Diseases,  it  is  found 
both  : 

a)  That  it  is  a  question  of  the  protection  of  extensive  and  important 
vineyards  in  which  the  preparatory  work  of  systematic  reconstruction 
with  American  vines  has  not  yet  been  carried  out,  and  consequently  the 
sole  aim  of  direct  control  is  to  check  the  spread  of  phylloxera. 

h)  That  the  Antiphylloxera  Consortia  of  the  places  interested  under- 
take, by  a  formal  petition  to  the  Ministry  of  Agriculture  to  pay  and 
charge  to  their  account  the  subsidies  to  be  granted  to  owners  of  vineyards 
which  have  been  condemned  to  destruction  in  conformity  with  Decree 
No.  738  of  May  12,  1918. 

Art.  2.-  The  grants  area  charge  upon  the  Antiphylloxera  Consortia 
alone.  The  Ministry  of  Agriculture  may,  however,  assist  the  latter  by 
advancing  them  the  necessary  sums,  on  the  condition  that  the  said  stuns, 
r  with  the  i ut crest  thereon,  be  refunded  within  one,  or  more  years, 
by  means  <>f  payments  made  to  the  officials  entrusted  with  the  collection 
of  the  contributions  to  the  Consortia. 

Tn  ordi  r  to  obtain  an  advance  of  the  sum  necessary  for  the  payment 
of  the  grants,  the  Antiphylloxera  Consortium,  or  Consortia,  must  consoli- 
date the  'mount  determined  by  Art.i  of  Decree  No. 738  of  May  12, 1918,  for 
a  number  of  yeaTs  that  suffices  for  the  re-imbursement  of  the  total  sum 
advanced  by  the  Ministry  of  Agriculture,  and  remit  the  above-mentioned 
payments  to  the  said  Ministry  through  the  President  of  the  Consortium. 

Arl  The  amounl  of  the  subsidies  mentioned  in  the  preceding 

article  is  fixed  bj  a  composed  of  three  members,  these  being. 

the  judge  of  the  1  mandamento  »,  who  acts  as  President,  an  expert  nominat- 
ed by  the   Antiphylloxera  Consortium  to  which  belong  the  vine  growers 
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having  a  right  to  the  subsidies,  and  another  expert  nominated  by  the  pro- 
prietor, or  proprietors,  of  the  vineyards  to  be  destroyed  in  that  commune. 
The  said  Commission  is  nominated  by  ministerial  decree,  and  remains 
in  office  throughout  the  antiphylloxera  campaign,  that  is  to  say  from  July 
I  to  June  30  of  the  succeeding  year. 

The  expenses  of  the  said  commission,  together  with  the  fee  of  each 
Commisioner,  are  borne  by  the  Consortia,  and  shall  be  fixed  by  the  mi- 
nisterial decree  nominating  the  Commission. 

Should  the  proprietor,  or  proprietors,  fail  to  nominate  their  expert 
during  the  fortnight  subsequent  to  the  receipt  of  the  communication  of 
the  Antiphylloxera  Commission,  the  Prefect  shall,  by  virtue  of  his  office, 
nominate  the  said  expert. 

The  decisions  of  the  commission  are  final. 

The  technical  antiphylloxera  delegate  of  the  Consortium,  shall  attend 
the  Commission  in  the  capacity  of  advisor. 

Art.  4.  —  The  Commission,  when  fixing  the  amount  of  the  subsidy  to 
be  granted  to  each  proprietor,  must  not  forget  that  in  the  majority  of 
cases,  it  is  a  question  of  vines  attacked  by  phylloxera,  and  of  which  the 
production  is  therefore  diminished. 

As  regards  small  owners,  colonists  (colons)  or  tenants,  to  whom,  accord- 
ing to  article  11  of  the  official  text  of  Law  No.  1474  of  August  23,  1917,  the 
State  may  grant  special  subsidies,  fixed  by  the  regulations  of  article  38 
of  the  order  regulating  the  application  of  the  said  official  text ;  the 
commission  shall  ascertain  whether  the  grants  have  been  made.  If  they 
have,  the  Commission  shall  deduct  the  sum  already  paid  from  the  amount 
mentioned  in  the  first  paragraph  of  the  present  article. 

Art.  5.  —  The  Ministry  of  Agriculture  is  authorised  to  purchase  in 
private  contract  the  carbon  bisulphide  necessary  for  antiphylloxera  control 
and  this  without  any  obligation  to  consult  the  Council  of  State  even  should 
the  sum  exceed  the  limits  laid  down  by  Law  No.  2016  of  February  17, 1884. 
Art.  6.  —  The  funds  necessary  to  be  advanced  to  the  Antiphylloxera 
Consortia  shall  be  deducted  from  chapter  52  of  the  budget  of  the  Ministry 
of  Agriculture  for  the  financial  year  1918-1919,  and  from  the  corresponding 
chapters  in  the  case  of  subsequent  financial  years. 

BACTERIA  AND  OTHER  LOWER  PLANTS. 

1022  -  Early  Varieties  of  Cotton  Escaping  the  Attacks  of  the  "Boll  Weevil"  (An- 
ihonomus  grandis)  in  the  United  States.  —  Sec  No.  88a  of  this  Review. 

1023  -  Varieties  of  Cotton  with  Short  Lint  Resistant  to  the  Boll  Weevil  (Antho- 
nomus  grandis)  in  the  United  States.  —  Sec  No.  S82  of  this  Review. 

1024  -  SugarCane  Varieties  Resistant  to  "Sereh"  in  Java. —  See  No.  898  of  this 

Review. 

1025  -  Coffee  Plants  Resistant  to  Hemileia  vastatrix  in  Madagascar.  —Sec  No.  901 

of  this  Review. 
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1026  -  Action  of  Copper  upon  Drought  Resistance  of  Vines.  —  Sec  No.  913  of  this 

Review. 

1027  -  Rutaceae  Resistant  to  Citrus  canker  (Pseudomonas  Citrf).  —  See  No.  1028 

this  Review. 

1028  -  The  Poisonous  Smoke  of  Explosives  a  Means  of  Destroying  Diseases  and 

Pests  Injurious  to  Plants.  —  See  No.  821  of  this  Review. 


1029  -  Patents  Daaling  with  the  Control  of  Plant  Diseases  and  Ennemies. 

of  No.  973  this  Review. 
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1030  Cystospora  Batata,  a  Myxomycete  Causing  Pox  or  Pit  (Soil  Rot)  of  the 
Sweet  Potato  in  the  United  States.  —  Taubeniiaus,  J.  J.,  in  Journal  of  Agricultural 
Research,  Vol.  XIII,  No.  ■>,  pp.  473-450,  2  pi.  Washington,  O.  C  1918. 

The  writer,  who  continued  011  in  Texas  the  researches  he  had  begun  at 
Delaware  upon  the  diseases  attacking  Ipomoca  Batatas,  wrote  this  pa- 
per with  the  object  of  verifying  the  results  obtained  at  Delaware  by  J.  A. 
Hi  uorr  (who  is  of  opinion  that  the  sweet  potato  disease  called  pox,  pit, 
or  improperly  soil  rot,  is  due  to  the  myxomycete  Cystopora  Batata)  (i)  and 
of  adding  his  own  observations  and  the  studies  he  had  made  on  the  same 
subject. 

The  disease  in  question,  which  has  already  been  reported  as  wide- 
spread in  Xew  Jersey,  Delaware,  Virginia,  Maryland,  South  Carolina,  Texas, 
Alabama,  Oklahoma,  and  Kansas,  can  probably  by  found  wherever  the 
sweet  potato  is  grown,  although  this  has  not  yet  been   definitely    proved. 

Some  of  the  symptoms  of  pox  are  thin  growth,  stanted  vines,  the  pale- 
green  colour  of  the  foliage,  the  destruction  of  many  of  the  rootlets,  the  oc- 
currence on  others  of  numerous  brownish  spots  at  various  intervals ;  the 
destruction  of  the  small  roots  destined  to  develop  into  edible  roots  ;  the 
formation  on  older  roots  of  a  constriction,  and  the  appearance  on  them  of 
the  typical  small,  dry,  darkish,  circular,  more  or  less  superficial  spots.  La- 
ter, the  tissue  of  the  spot  dries  up,  cracks,  and  falls  out,  leaving  a"pox,  or 
pit,  whence  the  name  of  the  disease. 

The  investigations  of  the  writer  have  proved  that  the  malady  is  due  to 
the  myxomycete  Cystospora  batata  Elliott,  and  not  to  the  fungus  Acrocystis 

and  H.,  as  was  staled  by  HAXSTED. 

The  dis<  ase  may  be  reproduced  artificially  a1  will  and  seems  equally 

in  wel  and  dry  weather,  but  it  is  during  the  latter  that  it  does  the 

'    dam. 

H  seems  to  bespread  on  the  field  by  the  lumps  of  soil  which   may 

adh       to  the  working  tools  in  wet  weather.  Evidence  also  tends  to  show 

that  the  di  '     eminated  in  the  field  by  rain  water. 

P<  its  to  be  a  field  trouble  only,  and  not  to  be    a  disease    that 

develops  during  the  storage  of  the  roots. 

H  al  o   ittacl  [rish  potato  and  the  turnip  ;  the  beet  aud  tomato 

of  lx-iii         i    ptible  hosts. 


(0  8ei  A'.,    •  (Ed.) 
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C.  batata  probably  hibernates  as  cysts  in  the  soil.  A  new  species  of 
Acrocystis  (A.  poolcnsis  Taubenhaus)  is  found  associated  with  C.  batata. 
The  former  acts  only  as  a  wound  parasite  and  secondary  invader.  The 
genus  Acrocystis,  as  originally  described  by  Halsted,  is  not  valid  and  is 
non-existent.  The  fungus  Acrocystis  batata  was  mistaken  by  Halsted  for 
a  myxomycete  which  Elliott  has  named  Cystospora  batata,  the  true  cause 
of  pox  (soil  rot).  The  red  varieties  of  the  sweet  potato  seem  to  possess  the 
greatest  resistance  to  pox. 

Soil  sterilisation  of  the  seed  bed  to  control  pox  is  not  recommended. 
Rotation  of  crops  tends  to  decrease  the  disease  in  a  sick  soil.  The 
suitable  rotation  remains  to  be  worked  out. 


1031  -  Diseases  and  Pests  of  the  Cotton  Plant  in  Italian  Somaliland.  —  See  No.  884  of 

this  Review. 

1032  -  Spring  Frosts  and  Infection  with  Bacterial  Tumours  or  Tuberculosis  of  the 
Olive  (Bacterium  Savastanof)  in  Italy.  —  travekso,  0.   b.,  in  La   Nuova 

Azricultue  *  del  Lazio,  Year  VII,  No.  159,  pp.  94-9^.  Rome,  August  16,  1919. 

In  June  and  July,  1919,  several  cases  of  bacterial  tumours  or  tuber- 
culosis of  the  olive  [Bacterium  Savastanoi)  were  reported  from  different 
regions  of  Central  and  South  Italy  to  the  Royal  Phytopathological  Station 
in  Rome.  This  disease  caused  great  anxiety  to  the  olive-growers, 
because  the  trees  shed  their  leaves  rapidly  and  became  partially  withered. 

From  what  the  writer  was  able  to  ascertain  in  Apulia  (at  Torremag- 
giore),  in  the  Sabines  (at  Aspra)  and  in  the  Castelli  Romani,  the  olives  that 
.  are  most  severely  attacked,  shed  all  their  leaves,  and  longer  or  shorter  por- 
tions of  the  branches  die  back.  In  young  trees,  it  sometimes  but  rarely 
happens  that  the  trunk  also  withers  down  to  its  base.  Usually,  however, 
the  injury  is  confined  to  the  leaves  of  branches  of  from  1  to  3  years  of  age 
(especially  the  lower  branches) .  On  carefully  examining  the  young  infect- 
ed branches,  it  is  seen  that  their  extremities  are  often  quite  dead  withered, 
longitudinal  cracks  in  the  epidermis  being  usually  present.  These 
cracks,  which  vary  from  only  a  few  millimetres  to  some  centimetres  in 
length,  are  numerous,  and  are  much  more  distinct  on  young  branches  that 
are  still  green..  Here  they  occur  in  the  form  of  wounds,  the  bottom  and  sides 
of  which  are  studded  with  small  greenish- yellow  tubercules  that  coalesce 
and  form  rugose  crusts.  These  gradually  extend,  and  serve  to  widen  the 
cracks  in  the  bark  where  they  originated.  Sometimes,  cracks,  with  crusts 
pr  small  tubercles,  are  even  to  be  seen  on  the  petiole  and  along  the  "median 
vein  of  the  leaves. 

The  tissues  of  these  crusts,  whem  examined  under  the  microscope, 
are  found  to  be  hyperplastic,  and  to  contain  the  characteristic  bacterium  of 
the  "  bacterial  tumours  "  of  the  olive  tree  ;  this  prevents  there  being  any 
doubt  as  to  the  diagnosis  of  the  disease,  even  should  the  latter  show  any 
unusual  characters.  Cases  are,  however,  not  rare  where  the  rugose  crusts 
finally  assume  the  form  of  the  typical  tubercles  of  the  disease. 

[1031-1033] 


1032  DISEASES  OF  VARIOUS  CROPS 


It  is  recognised  that  "  tuberculosis  "  of  the  olive-tree  only  develops 
subsequently  to  injuries  due  to  various  causes  (hail,  frost,  accidental 
wounds,  punctures  of  insects,  blows  from  a  pole,  etc).  These,  by  destroying 
the  continuity  of  the  tegumentary  tissues,  prepare  the  way  for  the  bacte- 
rium, which  is  itself  incapable  of  making  a  direct  attack. 

As  the  disease  is  very  widespread,  it  cannot  be  due  to  accidental  causes, 
but  must  be  attributed  to  meteorological  agencies,  and  since  hail  is  out 
of  the  question,  the  writer  has  come  to  the  conclusion  that  the  determin- 
ing cause  of  this  malady  is  the  action  of  the  frost  to  which  the  trees  were 
exposed  towards  the  end  of  the  winter  and  in  the  early  spring  of  1919. 

It  was  the  frost  that  caused  the  first  injury  to  the  olives  (in  some 
1  es  the  complete  dying  back  of  the  top  branches  of  the  tree  was  due  to 
il-  agency),  the  infection  with  tuberculosis  followed  as  a  consequence,  for 
the  bacteria  found  easy  access  through  the  cracks  produced  by  the  frost, 
and  were  able  to  develop  in  those  tissues  that  had  not  been  killed.  Natur- 
ally their  development  was  at  first  very  slow,  owing  to  the  low  temperature, 
hut  it  became  more  rapid  and  suddenly  attained  its  maximum  when  the 
optimum  temperature  was  reached,  and  thus  to  the  initial  injury  due  to  the 
frost  was  added  the  havoc  wrought  by  the  bacteria. 

This  explains  why  it  was  only  at  the  end  of  the  spring  when  the 
attention  of  the  olive  growers  was  specially  attracted  by  this  disease.  The 
damage  done  to  the  olivegardens  is  certainly  serious,  but  thje  writer  is, 
however,  of  opinion  that  no  further  increase  of  the  disease  is  to  be 
apprehended,  unless  any  unforseen  circumstances  should  occur. 

It  is  necessary  to  give  special  treatment  to  the  infected  trees  in  order 
to  check  the  disease  as  much  as  possible.  All  withered  cankerous  branches 
of  from  1  to  3  years  of  age  should  be  cut  off  and  burnt  inmcdiately.  In  the 

of  tlic  larger  branches  that  are  attacked  by  the  parasite,  it  is  advisable 
to  wait  until  the  annual  pruning  time.  It  is  also  well  to  spray  with  Bor- 
deaux mixture,  to  which  has  been  added  some  disinfectant  (lysoform, 
carbolic  acid,  or  formalin  in  the  proportion  of  from  1.5  to  2  %)  and  to  lime- 
h  the  trunk  and  large  branches  with  a  mixture  of  'lime  and  sulphate 
of  iron. 

1033  -  Observations  on  the  "Sereh"  Disease  of  Sugar  Cane  in  Java.  -Van  harrf: 
vi:i.r>#  P11  in  Arcliiei  vooi  d  Suikerindustrit  in  Nedsrlandsch  Indii,  Year  XXVI, 
pp  locrab  iia.   i<,< 

The  writer  first  of  all  states  thai  the  diseased  plants  do  not  recover  on 
being  taken  to  a  higher  altitude,  so  that  even  cuttings  coming  from  the 
mountains  may  produce  infected  plants.  He  then  mentions  the  fact  that 
all  varieties  of  sugar  cam'  brought  from  countries  where  the  "  sereh  "  di- 

•  i-  unknown,  such  as  Tucuman,  Cuba,  Barbadoes,  Hawaii,  and  Mauri- 
tius may  show  symptoms  of  the  malady  when  they  are  imported  into  Java. 

Finally,  the  writei  informs  us  thai  the  bacteriologist  of  the  Kxperi- 
meiit  Station  has  i  olated  a  bacterium  which   he  considers  to  he  the  cause 

(OS.    R.  October;  ig 
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of  "  sereh  "  disease.     This  bacterium  is    identical  with  the  one  causing 
gummosis  in  Java.  (1) 

1034  -  Phytophthora  Nicotianae,  the  Cause  of  the  So-called  "Lanas"  Disease 

of  Tobacco  in  Java:  Its  Treatment.  —  Jensen,  h.,  in  Pi  oef station  voor  Vorsten- 
landsche  Tabak.  Mededeelin,  No.   XXIX,   118  pp.   Semarang,  1917. 

The  disease  known  as  "  lanas  ",  which  has  done  serious  injury  to  the 
Vorstenlander  tobacco  plantations,  has  been  the  object  of  continuous  in- 
vestigation. 

The  researches  carried  out  at  the  Wedi  laboratory  have  enabled  Jen- 
sen to  discover  the  causes  of  the  evil,  and  more  efficient  methods  for  con- 
trolling it  than  had  hitherto  been  employed.  The  writer  found,  by  means 
of  new  research  methods,  that  the  sources  of  lana  infection  were  to  be 
sought  for  in  the  soil,  the  irrigation  water,  etc.  The  presence  of  the  spores 
of  Phytophthora  Nicotianae  in  the  soil  was  proved  in  the  following  way :  - 
some  leaves  were  cut  and  placed  with  their  lower  surfaces  upwards  on 
damps  bricks  in  zinc  basins  half-full  of  water.  A  small  quantity  of  slightly 
damp  soil  was  thrown  upon  the  leaves  and  left  there  for  24  hours. 
The  pieces  of  leaf  were  then  examined,  and  the  number  of  brown  patches  on 
their  surface  corresponded  to  the  number  of  spores  that  the  soil  had  con- 
tained. 

The  degree  of  infection  was  estimated  from  the  number  of  patches 
produced  by  a  given  amount  of  soil.  In  order  to  determine  the  presence 
of  spores  in  water,  the  writer  had  recourse  to  another  method.  He  cen- 
trifugalised  the  water,  and  infected  the  leaves  with  the  deposit  formed ; 
then  he  counted  the  number  of  "  lanas  "  spots  that  appeared  on  the 
leaves 

The  following  three  different  kinds  of  experiment  were  carried  out 
at  the  Wedi  Station :  —  a  resistant  race  was  chosen  ;  the  tobacco  plant 
was  treated  with  antiseptics  ;    special  cultural  methods  were  employed. 

D'Angremond  has  begun  a  series  of  experiments  on  resistant  varie- 
ties, of  which  the  results  will  be  published  later.  With  regard  to  the  other 
methods,  Jensen  makes  the  following  observations :  the  individual  treat- 
ment of  each  plant  is  very  costly,  and  takes  much  time ;  — the  portion  of  the 
plant  situated  at  the  junction  of  the  air  and  soil  is  the  most  susceptible 
to  infection  and  this'constantly  alters  owing  to  repeated  hilling  up.  Never- 
theless, a  layer  of  "  rupsenlym "  (a  substance  which  the  writer  has 
sent  to  Europe,  but  of  which  the  composition  is  unknown  to  him),  applied 
to  this  part  prevents  infection  for  a  long  time.  Bands  of  hevea  latex, 
and  other  similar  substances,  give  the  same  result.  During  the  eighteen 
days  subsequent  to  the  treatment,  no  sign  of  infection  is  seen.  A  repe- 
tition would  probably  arrest  the  disease.  In  any  case,  plants  thus  treated 
give  a  higher  yield  than  others.  Resin  soaps,  and  gelatinous  carrageen 
membranes  proved  of  no  use.     Before  transplanting,  the  young  plants 


(I)  Sec  R.  October;  191 7,  No.  962.  (Ed.) 
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benefited  considerably  by  the  application  of  "  rupsenlyrn  "  and  perman- 
ganate of  potassium.  In  order  to  prevent  the  occurrence  of  this  disease 
in  the  plantations,  Mr.  Jensen  recommends  the  use  of  stable  manure  which 
has  been  allowed  to  decompose  well,  so  as  to  destroy  all  the  Pliylopldhora 
spores,  and  the  disinfection  of  the  soil  by  means  of  chemical  substances 
(the  application  of  lime  mixed  with  sulphate  of  ammonia  is  efficacious  on 
account  of  the  ammonia  that  is  liberated).  In  the  upper  layers  of  the  soil, 
good  results  have  been  obtained  with  50  gm.  of  powdered  lime  per  litre  of 
soil,  whereas  in  the.-case  of  the  subsoil,  it  is  best  to  mix  sulphate  of  ammo- 
ni.i  with  the  lime.  The  action  of  sulphate  of  ammonia  when  used  alone 
is  less  noticeable,  formalin  and  festoform  are  not  to  be  recommended, 
Large  quantities  of  permanganate  of  potassium  give  satisfactory  results, 
but  are  too  expensive. 

Although  disinfection  by  heat  has  given  interesting  results  when  ap- 
plied to  pot  cultures,  this  method  cannot  be  adopted  in  the  plantations. 
For  1  long  time,  flooding  the  fields  was  regarded  as  a  good  way  of  controll- 
ing  Phytophthora,  but  laboratory  and  field  experiments  have  shown  that 
draining  decreases  the  infecting  power  of  the  soil,  whilst  Phytophthora 
multiplies  rapidly  in  slightly  moist  soil.  It  is  still  an  open  question 
whether  Phytophthora  develops  very  quickly  under  the  latter  condition,  or 
whether  it  continues  to  live  on  the  ground  for  some  time  as  a  saprophyte. 

1035  Stemphylium  Cucurbitacea.ru m  n.  sp.  a  Hyphomycete  Injurious  to 
Cucumber  in  Indiana  and  Ohio,  United  States.  —  Osner,  G.  a., in  Journal  o<  Agricul- 
tural Rracarrh,  Vol.  XIII,  No.  5,  pp.  295-306,  3  figs.,  4  pi.,  Washington  D.  C, 
April  29,  1918. 

I  luring  the  summers  of  1915  and  1916,  the  attention  of  the  writer  was 
called  to  a  peculiar  leafspot  on  cucumber  [Cucumis  sativus)  that  was 
doing  more  or  less  damage  to  cucumber  fields  in  the  vicinity  of  Plymouth. 
Lai. 1/.  Lakeville,  Hamlet  and  North  Liberty,  Indiana,  and  also  at  Bowl- 
in.  r  Green,  Ohio.  Sometimes,  but  rarely,  the^  affection  extended  to  the 
leaves  and  petioles. 

The  spots  vary  in  diameter  from  0.2  to  15  mm.  The  small  spots 
ranging  from  0.2  to  3  or  4  mm.  in  diameter  may  be  circular  or  angular. 
Their  centre  is  lighl  yellowish-brown  surrounded  by  a  reddish-brown 
border  ;  the  spol  is  occasionally  nearly  white. 

The  larger  spots  are  generally  almost  white,  or  tinged  with  brown, 
with  reddish  brown  areas  along  the  veins,  and  frequently  with  brownish 
centres  giving  the  patch  a  mottled  appearance.  From  these  spots,  a 
dematiacea  belon  ;enus  Stemphylium  has  been  isolated.     The 

parasitism  of  this  fungus,  as  far  as  the  leaves  of  the  encumber  and  of  Cu- 
curbita  spp.  arc  concerned,  has  often  been  proved  by  positive  inocula- 
tions. 

II  appears  thai  no  accounl  has  hitherto  been  published  of  this  disease. 
The  patho  described  as  a  species  new  to  science, 
under  the  name  oi  Stemphylium  CucurbUacearum. 

High  temperatures  and  a  dry  atmosphere  are  unfavourable  to  the 
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development  of  this  fungus  ;  consequently,  serious  trouble  may  only  be 
expected  in  cold  weather,  especially  when  this  is  accompanied  by  abun- 
dant moisture. 

The  fungus  hibernates  in  the  form  of  mycelium  in  the  tissues  of  the 
host.  It  was  impossible  to  discover  whether  the  conidia  can  survive  the 
winter. 

Preliminary  experiments  have  given  promise  that  the  disease  may 
be  controlled  by  spraying  the  leaves  with  Bordeaux  mixture.  In  addition 
to  this,  diseased  cucumber  vines  should  be  destroyed  and  crop  rotation 
practised.     No  work  should  be  done  among  the  plants  in  wet  weather. 

1036  Acrothecium  Capsici,  n.  sp.,  a  Hyphomyeete  Parasitic  on  Capsicums 

in  Italy.  — Turconi,  M.  in  Rivista  di  Patologia  vegetale,  Year  IX,  Nos.   8-9,  pp.  1 31-133. 
Pavia,  April,   191 9. 

The  capsicum  fruits  sent  for  examination  in  September,  1918,  from 
Turin  to  the  Cryptogamic  Laboratory  at  Pavia,  were  found  to  be  affected 
in  two  different  ways. 

On  some  of  these  fruits  there  occurred  whitish-yellow  livid  areas  si- 
milar to  burns,  which  subsequently  became  black,  owing  to  the  formation 
of  a  blackish  mould  composed  of  the  conidiophores  of  a  hyphomyeete  that 
could  be  identified  as  the  dematia,  Alternaria  tenuis  TXees,  a  very  common 
species  living  habitually  as  a  saprophyte  on  very  different  hosts,  and 
sometimes  even   as   a  parasite  on   many  plants. 

On  the  other  fruits  were  to  be  seen  round,  or  oval,  depressed  patches 
1-3  cm.  in  diameter,  with  a  slightly  concave  surface,  and  of  a  light-brown 
colour  with  a  marginal  zone  of  chestnut  brown,  In  these  patches  there 
subsequently  appeared  a  fine,  almost  pulverulent  mould,  olive-yellow  in 
colour,  and  formed  by  another  dematia,  which  the  writer  considers  to  be 
new  to  science  and  has  named  Acrothecium  Capsici,  giving  the  description 
of  the  parasite  in  I,atin. 

The  alteration  producing  in  the  capsicum  fruits  the  characteristic 
light-brown  colour,  must  be  attributed,  according  to  the  writer,  to  the 
pathogenetic  action  of  the  new  micromycete,  since  its  vegetative  hyphae 
are  always  to  be  found  invading  the  tissues  of  the  pericarp,  even  in  the 
first  young  patches.  A.  tenuis  never  occurs  in  the  latter,  whereas  it  is 
abundantly  developed  in  the  previously  mentioned  whitish-yellow,  livid 
areas,  which  are  perhaps  due  to  the  capsicum  fruits  having  been  scorched 
by  the  sun. 

1037  -  Diseasesand  Pes's  of  Citrus  Trees  in  Argentina.  —  Sec  No.  805  of  this  Review. 

1038  -  The  Susceptibility  of  Rutaceous  Plants  to  Citrus  Canker  (Pseudomonas 

Citrf)  (1).  — -I/EE,  H.  A:,  in  Journal  of  Agricultural  Research.,  Vol.  XV,  No.  12,  pp.  661- 

665,  4 pi.   Washington,  D.  C,  December  23,  1918. 

Inoculation  tests  with  Pseudomonas  citri  carried  out  at  I,amao  and  at 
I,os  Bafios,  Philippine  Islands,  as  well  as  at  Washington,  D.  C,  upon  24  spe- 


(1)  See  A'.,  July,  1915,   No.  763  ;  A'.,  Dec.,  1916,  No.  1337.  (Ed.) 
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ties  representing  20  genera  of  the  family  Rutaceae,  showed  that  19  of  these 
species  were  susceptible  to  citrus  canker  in  a  greater  or  less  degree.  It 
thus  appears  that  this  disease  is  not  strictly  limited  to  the  genus  Citrus  but 
has  a  wide  range  of  hosts  among  the  Rutaceae. 

The  species  Severinia  bnxifolia.  Aegle  Marmelos,  and  Balsamocitrus 
gabonensis,  all  close  relatives  of  Citrus,  may  safely  be  called  immune  to  citrus 
canker.  Xanthoxylum  RJietsa  and  Triphasia  trifolia  seem  to  be  immune. 

Chalcas  {Murraya)  exotica,  Atalantia  disticha  and  Fortunella  {Citrus) 
iaponica,  also  closely  related  to  the  genus  Citrus,  are  strongly  resistant  to 

citrus  canker. 

Claucena  Lansium,  Fcronia  Limonia,  FeronieUa  tocida,  Chaetospermum 
glutinosa,  HcspcrctJiusa  cnmdala,  Paramignya  longipedunculata,  Citropsis 
Schweinfurthii,  Atalantia  citrioidcs,  Eremvcitrus  glauca,  Fortunella  Hindsii, 
Microfilms  australis,  M.  australasica,  Toddalia  asiatica,  Evodia  Ridleyei, 
E.  latifolia  and  Melicope  triphylla  of  different  relationships  to  the  genus 
(iirus,  all  produce  positive  results  when  inoculated  with  Pseudomonas  citri. 
<  )f  these,  Claucena  Lansium  and  Feronia  Limonia  develop  infection  very 
slowly,  the  others  fairly  quickly. 

Chaetospermum  glutinosa  shows  naturally  occurring  infections  of  ci- 
trus canker,  and  in  the  Philippines,  its  susceptibility  is  easily  greater  than 
that  of  Citrus  simensis. 

Fortunella  Hindsii  occurs  naturally  in  South  China,  very  much  isolated 
from  sources  of  citrus-canker  infection.  The  abundance  of  cankers  found 
on  such  trees  gives  rise  to  the  theory  that  this  species  may  have  been  an 
original  wild  host  from  which  citrus  canker  spread  to  cultivated  species. 

1039  -  The  Susceptibility  of  the  Meliacea  Lansium  domesticum  to  Citrus 
Canker  (Pseudomonas  Citri)  (1).  —  I*ee,  h.  a., and  Mbrril&,E.  D.,m  Science, 
New  S.  ries,  Vol.  XI,IX,No.  1273-  PP-  199-500.  Lancaster,  Pa.,  May  23,  1919. 

Recent  researches  have  shown  that  the  agent  of  citrus  canker  {Pseudo- 
monas Citri)  is  not  closely  confined  to  the  species  of  citrus  as  hosts,  but 
attacks  plants  of  a  large  number  of  other  geneva  of  the  Rutaceae. 

Still  more  recently,  inoculations  of  Ps.  Citri  outside  the  Rutaceae  have 
In k  11  attempted.  The  first  non-rutaceous  plant  employed  was  Lansium 
domesticum,  a  Meliacea  cultivated  in  the  Philippines  for  its  edible  fruit. 
Needle  punctures  made  through  a  suspension  of  Pseudomomts  citri  placed 
upon  the  midribs,  tin- petioles,  and  main  stems  of  this  tree  produced  the 
appearance  of  the  lesions  of  citrus  canker.  Control  inoculations  made  with 
river   water  under  the  same  conditions  gave  a  negative  result. 

Pseudomonas  citri  has  been  re-isolated  from  such  lesions. 

Inoculation^  have  been  repeated  several  times,  and  each  time  there 

produced  a  re. let  ion  not  -hown  in  the  controls.  These  results  have 
been  obtained  both  on  potted  trees  and  trees -rowing  under  field  condition. 
The  experimental  conditions  were  at  the  optimum  for  canker  development. 


(1)  &  >■  No.  1035  of  thl  (Ed.) 
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The  results  warrant  the  statement  that  P.  cilri  upon  stem  tissue  of 
L.  domesticum  produces  a  reaction  not  shown  in  control  inoculations. 

These  results  are  recorded  by  the  writer  with  the  view  of  throwing 
fresh  light  upon  the  character  of  the  canker  organism. 

It  is  conceivable  that  a  chain  of  circumstances  in  the  field  might  pro- 
duce extreme  optimum  conditions  that  would  lead  to  infection  of  highly 
resistant  host  plants,  which  from  observation  under  ordinary  conditions 
would  be  regarded  as  immune. 

Lesions  on  such  hosts  then  would  be  capable  of  serving  as  sources  of 
re-infection  to  citrus  plants. 

1040  -  Bacterium  Juglandis,  Injurious  to  the  Walnut  in  South  Africa.— dodge, 

E.  M.,  in   The  South  African  Journal  of  Science,  Vol.  XV.,  No.   6,  pp.  407-412.  The 
Cape,  1919. 

The  presence  of  wahmt  bacteriosis  has  rcently  been  reported  from 
various  districts  in  South  Africa  (Cape  Colony,  the  Orange  Free  State,  the 
Transvaal,  and  Natal).  This  disease  is  produced  by  Bacterium  Juglandis 
Pierce,  and  was  first  described  as  occurring  in  California,  hence  its  popu- 
lar name  of  Californian  walnut  blight.  It  attacks  only  the  tender  growing 
parts  of  the  tree,  such  as  the  young  nuts  and  branches,  the  young  leaves  and 
petioles. 

On  the  branches  the  infections  usually  make  their  appearance  near 
the  growing  point ;  the  first  indication  of  infection  is  a  small  dark  green 
water-soaked  area  which  gradually  increases  in  size  ;  the  central  portion 
becomes  discoloured,  and  finally  black.  As  the  shoot  becomes  hard  and 
woody,  the  active  development  of  the  disease  is  checked,  the  whole  diseased 
area  then  turns  black,  and  in  many  cases,  the  affected  tissues  shrink 
and  crack. 

Infection  on  the  leaves  and  petioles  begins  in  a  similar  way,  forming 
small  water-soaked  spots  more  or  less  angular  in  outline,  which  coalesce 
when  numerous  and  form  large  discoloured  areas.  When  the  veins  are  at- 
tacked the  leaflets  become  puckered  and  deformed  in  various  ways. 

The  bacteriosis  on  the  leaves  and  branches  usually  does  very  little 
injury,  and  the  disease  would  be  of  slight  economic  importance,  if  it  did 
not  attack  the  young  nuts,  which  it  usually  infects  near  the  stigma  while 
still  quite  small.  As  in  the  case  of  the  leaves  and  shoots  the  first  evidence 
of  infection  is  the  water-soaked  appearance  of  the  tissues,  which  subse- 
quently blacken  and  become  somewhat  sunken.  The  micro-organism  also 
penetrates  inwards,  and  frequently  injures  the  kernel  of  the  nut.  Lateral 
infections  often  occur  where  two  nuts  are  in  contact.  When  the  nuts 
are  attacked  at  an  early  stage  in  their  growth,  large  blackened  areas  deve- 
lop and  the  nuts  drop  sooner  or  later.  Later  infections,  which  occur  when 
the  nut  has  almost  reached  its  full  size,  generally  take  the  form  of  small 
dark  spots  scattered  over  the  surface,  and  as  a  rule  do  not  penetrate  very 
deep,  since  the  tissues  have  by  this  time  begun  to  harden. 

The  lesions  on  the  twigs  are  chiefly  instrumental  in  carrying  the  disease 
over  from  one  season  to  the  next.     The  micro-organism  is  transported  from 
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branch  to  branch,  and  from  one  tree  to  another,  by  wind  and  rain.  The 
leaves  which  are  attacked  early  in  the  season  are  probably  one  of  the 
chief  sources  of  infection  for  the  fruit. 

The  bacterium  has  been  repeatedly  isolatel  from  infected  leaves  and 
nuts,  and  in  its  cultural  and  morphological  characters  is  identical  with  Bacte- 
rium Juglandis.  No  difficulty  was  experienced  in  obtaining  a  pure  culture 
of  the  micro-organism,  and  numerous  infections  were  produced  by 
-playing  young  walnut  trees  with  a  suspension  of  the  culture.  From  the 
leaf  infections  thus  obtained,  the  bacterium  was  re-isolated,  and  a  second 
series  of  trees  inoculated  with  positive  results.  None  of  the  controls  be- 
came infected.  The  writer  had  no  opportunity  of  infecting  young  nuts, 
but  cultures  from  the  nuts  readily  infected  the  leaves. 

The  disease  only  becomes  severe  when  there  is  a  considerable  amount 
of  rain  and  a  large  number  of  cloudy  days  while  the  nuts  are  forming.  The 
bacteria  infect  the  young  tissues  through  the  stomata,  and  in  the  presence 
of  moisture  the  motile  organism  moves  freely  over  the  surface  of  the  nut 
and  invades  the  tissues  through  these  natural  openings. 

Hence,  it  is  probable  that  this  bacteriosis  will  cause  serious  trouble  in 
those  regions  of  South  Africa  where  there  is  a  heavy  rainfall  in  the  spring 
and  early  summer.  In  less  humid  districts,  considerable  loss  will  probably 
be  experienced  in  exceptionally  wet  seasons  only. 

In  districts  where  the  rainfall  is  small  and  mostly  in  winter,  no  serious 
trouble  is  to  be  expected,  and  fruit  growers  intending  to  plant  walnuts  in 
the  more  humid  districts  would  do  well  to  obtain  their  trees  from  locali- 
ties where  Bacterium  Juglandis  is  yet  unknown. 

1 041  -   Ophiodothella   Fici,  n.  sp.,  an  Asccmycete  Living  on  Fie  us  aurea, 

in   Floridja.  —  Bbsset,  'E.  A.,  in    Mycolosia,  Vol.  xr,    No.  2,   pp.  55-57,    1.  PI. 
[*an<  1   i'  1,  Pa.,  March,  1919. 

A  description  of  the  new  dothideacea  Ophiodothella  Fici  Bessey,  which 
was  frequently  found  by  the  writer  in  Florida  in  1907  and  1908  upon  the 
leave;  of  Ficus  aurea  near  Larking  (Dade  Co.)  at  kittle  River  and  other  lo- 
calities in  the  neighbourhood  of  Miami. 

1042  -  I^hacodiella  Castanea,  a  Hyphomycete  Causing  Black  Rot  of  Chest- 
nuts (;).  —  Peyrombl,  B,  in  Le  Stazioni  sperimentali  aqratic  italiane,  Vol.  I«ll, 
Parta  1-2,  pp.  21-47,   4  Plates.    Modena,  1919. 

The  results  of  further  and  exhaustive  researches  into  the  morphology 
ol  the  fungus  producing  the  blade  rot  of  chestnuts  have  convinced  the  writer 
thai  the  fungus  studied  by  Peguon,  Bainibr  and  himself  was  in  all  cases 
the  same.  The  agenl  of  black  rot  is  therefore  to  be  identified  with 
Harxietta  Ca  taneat  Bain.  The  writer  has,  however,  already  pointed  out. 
th.ii  this  hyphomycete  cannot  be  retained  in  the  genus  HarzieUa  (2).  He 
has  thus  creati  d  Hie  new  genus  Rhacodiclla  lor  it  in  the  family  Dematieae. 

(i)8e«JZ   I'M-, en-. \-  md£   Watch,  1919,  No.  394.  (Ed.) 

(-')  s       A'    :  ■  I.  ,  I.,,  ;    (/.-</  ) 
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The  chief  characteristics  of  this  genus  (named  Rhacodiella  from  the 
resemblance  between  its  mycelium  and  that  of  Rhac.  cellar  e  Pers.)  are 
a  highly  developed,  brown,  ramified  and  septate  mycelium ;  indistinct 
conidiophores  ;  flaskshaped  sterigmata  occurring  singly,  or  more  fre- 
quently arranged  in  irregular  whorls;  endogenous,  globular,  hyaline 
conidia  disposed  first  in  clusters   and   subsequently   in  chains. 

The  writer  gives  a  description  in  Latin  of  the  new  genus  and  the  new 
species,  to  which  he  assigns  the  name  of  Rhacodiella  Castaneae  (Bain.)  Pey  - 
ronel. 

As  regards  the  probable  origin  of  the  infection,  the  observations  made 
by  the  writer,  and  the  information  obtained  during  the  last  few  years,  prove 
the  truth  of  his  suggestion  that  the  chestnuts  are  attacked  while  still  upon 
the  tree  and  not  after  they  are  stored.  Probably,  the  infection  takes  place 
during  the  flowering  season,  especially  in  very  wet  springs,  when  the  conidia 
are  produced  in  large  quantities,  or  when  the  perfect  fructifications  of  the 
fungus  develop  upon  the  diseased  chestnuts. 

The  writer  considers  that  the  best  way  of  hindering  the  spread  of  the 
disease  is  to  avoid  storing  chestnuts  in  damp  places.  They  should  be  kept 
in  a  well  ventilated  store-room,  and  in  such  a  manner  as  to  prevent  the  my- 
celium of  Rhac.  Castamae  passing  easily  from  one  chestnut  to  another.  If 
any  chestnuts  are  seen  to  be  covered  with  the  characteristic  felt-like  my- 
celium, they  should  be  removed  and  destroyed. 

If  it  is  a  question  of  large  quantities  of  badly  infected  chestnuts,  it  is 
a  good  plan  to  plunge  them  into  a  vessel  full  of  water,  when  the  diseased 
ones  will  nearly  always  rise  to  the  surface.  The  rest  should  be  carefully 
dried  and  fumigated  with  sulphur  dioxide  in  order  to  kill  the  numerous  co- 
nidia of  Rhacodiella  and  other  hyphomycetes  adhering  to  their  surfaces. 
The  chestnuts  should  then  be  spread  out  in  a  dry  place. 

1043  -  Diseases  and  Pests  of  the  Coconut  Palm  in  the  Province  of  Madras,  India. 

—  See  No.  891   of  tlii?   Review. 

WEEDS  AND  PARASITIC  FLOWERING  PLANTS. 

1044  -  Icerya  hyperici,  n.  sp.  a  Coccid  living  on  Hypericum  perforatum,  a 
Weed  in  New  Soith  Wales,  Australia.  —  Froggatt,  w.  w.,  in  The  Agricultural 

Gazette  of  New  South  Wales,  Vol.  XXX.  Part  7,  pp.  470-472,  1  Plate.  Sydney,  July, 1 914. 

About  fifteen  years  ago,  Hypericum  'perforatum  was  reported  to  be 
rapidly  spreading  in  south-eastern  Victoria;  it  has  gradually  invaded 
New  South  Wales,  also  especially  the  Mudgee  and  Tumbarumba  districts. 

For  this  reason,  in  1918,  the  Federal  Bureau  of  Science  and  Industry 
included  this  plant  in  their  list  of  field  pests,  and  began  making  enquiries 
in  England  with  a  view  to  the  importation  on  a  large  scale  of  the  beetle 
Chrysomela  hypericum,  Forster,  which  is  a  parasite  of  the  weed  in  question 
and  of  other  species  of  Hypericum,  which  also  attack  the  leaves  of  these 
plants.     It  might  be  possible   to  'confine    Chrysomela    hypericum  to   its 
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host,  but  as  an  immigrant  in  a   new   land,   there  is  some  danger  of  its 
turning  its  attention  to  some  more  succulent  Australian  plant. 

In  the  meantime,  the  writer  has  announced  his  discovery  at  Mudgee, 
in  April,  1919,  of  an  indigenous  enemy  feeding  upon  the  roots  and  the  lower 
portions  of  the  twigs  of  11.  perforatum.  This  parasite  is  a  coccid  belonging 
to  the  genus  Icerya,  and  lias  proved  to  be  a  hitherto  unknown  species, 
which  is  described  in  this  article  under  the  name  of  /.  hyperici.  The  para- 
site has  already  become  well-established  on  the  plants  in  the  Insectarium, 
the  tiny  larvae  being  clustered  all  over  the  stems.  It  is  too  soon,  of  course, 
to  judge  as  to  its  value  as  a  natural  enemy  of  H.  perforatum,  but  it  seems 
likely  that  an  indigenous  coccid,  which  is  very  reproductive  and  lives 
sheltered  by  the  soil  on  the  roots  of  its  host-plant,  is  likely  to  be  quite 
as  effective  (if  not  more  so)  than  a  strange  beetle  from  another  land, 
which  possesses  much  lower  powers  of  reproduction  and  feeds  in  the  open 
on  the  foliage  where  it  is  exposed  to  many  enemies. 

INJURIOUS  INSECTS  "AND  OTHER  LOWER  ANIMALS. 
1045  -  The  Exact  Determination  of  Some  Pests  of  Tobacco  in  Java.  —  Jensen,  h., 

in  Prochtation  voor  Vorstenlandsche  Tabih,  Vol.  XXXV,  fisj.  S(  marang,  igiS. 

Recent  researches,  and  the  more  careful  attention  devoted  to  entomo- 
logical questions  during  the  last  few  years,  have  often  shown  the  lack  of 
accuracy  of  many  of  the  scientific  names  hitherto  given  to  insects  of 
economic  importance. 

It  is  evident  that  the  microlepidopteron  called  "  dikbuikvlinder  ", 
which  is  generally  very  injurious  to  the  tobacco  plant  (as  its  larvae  produce 
swellings  on  the  stems  in  the  form  of  galls)  should  henceforth  bear  the 
1  i  ntilic  name  of  Gnorimoschema  Jicliopa  I,ow.  Koningsberger  mentioned 
this  insect  for  the  first  time  in  scientific  literature,  and  called  it  Lita  so- 
lanella  Boisd.,  on  the  authority  of  the  lepidoptcrist  Snellen,  who  thus 
identified,  though  with  some  hesitation,  the  moths  sent  to  him.  From 
thai  date,  this  microlepidoteron  has  been  known  in  West  .Indian  scientific 
literature  under  the  above  name.  In  1915,  however,  KEUCHENIUS found 
out  thai  this  was  ;i  mistake.  lie  slated  that  the  name  given  to  the  "dik- 
buikrups  "  in  the  West  Indies  was  incorrect,  and  that  the  insect .should 
be  called  Gnorim.  Jieliopa. 

The  true  L.  solanella,  at  present  named  PMhorimaea  operculella  Zell., 
1  mining  caterpillar  living  in  the  leaves  of  certain  Solanaceae,  the 
tomato,  Solanum  Mel  1,  S.  carolinense,  and  also  tobacco  being  especially 

attacked,  this  little  caterpillar  is  also  met  with  in  potatoes.  So  far, 
the  pr<  of  the  true  /..  solanella  in  tobacco  leaves  has  never  been  ac- 

tuallv  determined  in  the  Wes1  Indies. 

The  lite  history  of  the  latter  insect  differs  very  greatly  from  that  of 
■n»!. lieHnfiiJ  ;  its  ,  ,,.  laid  on  leaves,   and  its  caterpillars  are  lcaf- 

niiner     .nid   pupate  on   the  surface  of  the   -round. 

In  foreign  entomological  literature,  the  two  species  have  always  been 
"    trded  as  quite   distinct.    The    Americans  call  the  "dikbuikvlinder" 
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tobacco  stem-borer,  whereas  the  true  Lita  is  known  under  the  names  of 
the  "potato  tuber  moth",  '  tobacco  leaf-miner",  or  "tobacco  splitworm" 
In  order  to  settle  the  question  as  regards  Java,  Jensen  obtained  from 
Washington  authentic  specimens  of  Lita,  and  compared  them  with  the 
"  dikbuikvlinder  "  of  the  West  Indies.  The  differences  between  the  two 
species  were  very  distinct  ;  the3^  differ  in :  a)  the  number  of  hooks  on  the 
posterior  legs  of  the  caterpillars  ;  b)  the  thickness  of  the  hair  on  the  tip 
of  the  abdomen  of  the  chrysalis  ;  c)  the  presence  or  absence,  in  the  male  lar- 
vae, of  a  tuft  of  hairs  near  the  base  on  the  anterior  margin  of  the  psterior 
wings  ;  d)  the   male  genital  organs. 

The  female  moths  of  the  two  species  are  more  difficult  to  distinguish. 
In  neither  is  there  a  tuft  of  hair  on  the  posterior  wings,  and  the  venation  of 
the  wings  is  precisely  similar.  It  is  only  in  young  moths  that  have  just 
emerged,  that  there  is  any  difference  in  design  and  habitat  ;  older  moths 
lose  these  characteristics,  which  explains  the  mistake  formerly  made  by 
Snellen. 

The  researches  of  Jensen  have  shown,  that  the  "  oleoer  poepoes  ", 
also  a  very  serious  enemy  of  the  tobacco,  ought  in  future  to  be  known  as 
Chloridea  (Heliothis)  assulta  Guen.  According  to  KoningsbERGER,  who 
first  wrote  of  this  insect,  "  oloer  poepoes  "  includes  two  distinct  species  : 
Heliothis  peltigera,  and  Hel.  armigera.  The  difference  between  the  two 
lies  in  the  markings  on  the  wings  of  the  moths,  that  is  to  say,  the  presence, 
or  absence,  of  two  dark  spots  on  the  inner  face  of  the  anterior  wings. 
On  examining  numerous  moths  that  he  had  reared,  Jensen  however, 
found  many  intermediate  forms. 

He  sent  some  material  to  be  investigated  at  Washington,  and  Heinrich 
determined  the  specimens  as  Hel.  assulta.  Bainbridge  Fletcher's  figures 
in  one  of  his  last  publications  dealing  with  Hel.  obsoleta  (armigera)  and 
Hel.  assulta,  show  that  this  tobacco  pest  in  Java  must  be  identical  with  the 
last  named  insect. 

The  "  oeloer  kawat  ",  the  larva  of  a  beetle  of  which  the  adult  form 
is  known  in  the  Vorstenlanden  as  "  tudal  "  or  "  kotoe  ",  has  also  hitherto 
passed  under  the  wrong  name  of  Opatrum  depressum  Fabr.  Jensen's 
attention  was  called  to  the  fact  that  under  the  name  "  tjidal  "  were  included 
a  larger  and  a  smaller  species  termed  in  general  0.  depressum  and  0.  acut un- 
guium.  Fatrm.  however,  could  find  no  difference  in  size  between  the  two 
forms.  Specimens  were  dispatched  to  Washington,  but  the  specialists 
there  were  unable  to  arrive  at  a  decision.  It  is  certain  that  the  Dutch 
West  Indian  species  are  neither  0.  depressum  or  0.  acutangulum.  The 
"  oeloer  kawat  "  should  be  known  provisionally  by  the  name  of  G0110- 
cephalum  (Opatrum)  sp. 

1046  -  On  the  Life  History  and  Bionomics  ot  Myxus  ribfs,  an  Aphis  injurious  to 

jR/bes  in  Great  Britain. —  IIavilaxd;  M.  D.  in   Proceedings  of  the  Royal  Society  ot 

Edinbureh,Vol.  XXXIX,  Part  I.  pp.  78-112,  9  figs.  Edinburgh,  1910. 

Myxus  ribis  Linn,  (red-ctirrant  aphis)  on  Riles  rubrum  is  dimorphic 

in  respect  of  certain  features  of  the  antenna,  and  of  abdominal  and  wmg 

dimensions.     The  nature  of  the  food,  whether  healthy,  or  blistered  by  the 
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attack  of  the  female  fundatrix,  seems  to  be  the  determing  factor  of 
this  dimorphism.  The  form  of  the  aphis  coming  from  healthy  leaves 
is  probably  identical  with  M.  whitei  Theobald,  and  M.  dispav  Patch. 
M.  ribis  is  a  migratory  species,  and  in  summer  colonises  certain  Labiatae 
and  other  weeds  ;  but  this  migration  is  not  obligatory,  and  the  entire 
life-cycle  may  be  passed  on  currant. 

On  its  summer  host  plant,  this  species  has  been  previously  described 
as  Phorodon  galeopsidis  Kaltenbach. 

There  is  a  decline  in  fertility  in  the  later  part  of  the  summer  among 
the  forms  remaining  on  Ribes.  This  is  caused  by  a  lower  birth-rate,  and 
not  by  the  shortening  of  the  life  of  the  patent. 

This  decline,  together  with  the  attacks  of  predaceous  and  parasitic 
enemies,  accounts  for  the  frequent  disappearance  of  the  species  from 
Ribes  in  August  and  September. 

Both  sexual  forms  may  be  produced  and  eggs  may  be  laid  on  either 
host-plant.  Males  transferred  from  Labiatae  to  Ribes  can  fertilise  the  females 
on  the  latter  plant. 

kans  1047       Parthenogenetic   Reproduction   of  Apanteles  glomeratus,    a  Parasite 

:vention  01  P/'erfs  brassicae.  —  Gautier,  Cl.  in  Com  fries  rendus  des  Seances  de 

:ontrol  de  Biologie,  Vol.  LXXXII,   No.    24,   pp.    1000-1002.    Pari?,    July   2r>.   1010. 

Tlie  writer  has  proved  experimentally,  that  the  female  of  the  braconid 
hymen*  ipteron  .  I  panteles  glomeratus  is  capable  of  laying  part henogene tic 
eg 

There  is  no  question  in  this  species  of  a  physiological  cj-cle,  since  the 
males  and  females  always  exist  simultaneoushy  in  nature,  but  merely  of 
an  accidental  occurrence,  which  may,  however,  be  of  great  importance 
in  case  the  female  does  not  happen  to  meet  with  a  male.  A  large  number 
<>f  parthenogenetic  eggs  are  laid. 

Fertilisation  by  the  male  does  not  influence  the  manner  in  which  the 
female  recognises  and  attacks  the  small  caterpillar  of  Pieris  brassicae  any 
more  than  it  induces  any  difference  in  the  cocoons.  These  are  identically 
the  same,  whether  they  are  produced  by  parthenogenetic,  or  sexually  ge- 
nerated  individui 

-  Mutyca  grand  is,  a  Rhynchote  Preyin?  on  the  Macrolepidopteron  Papilio 
thoantiades  in   Argentina  (1).  —  La  Prensa.  Buenos- Aires,  April?.' 

M.  BAELBRO  of  Buenos  Ayrc-*  has  observed  that  the  larva  of  Pa- 

pilio thoatUiad  no  del  naranjo  ")  is  fiercely  attacked  by  a  rhyucote 

(fam.  which  C.  E.    Blanchard   has    identified  as   Mutyca 

grandii    a  very  voracious  insect  posse^sinj,  great  power  of  resistance. 

M.  CabaelERO  intends  to  study  the  life-history  of  this  predaceous 
bisect,  which  hi    bell  ilso  nliacks  other  lep  ra  that   are  injurious 

to  agricultui 


/«'.,  S  "t'  mbi    ,     .     ,  Ed.< 
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1049  -  Experiments  in  Controlling  the  Moroccan  Cricket  {Dociostaurus  maroc- 

cantts)  in  France  (i).  —  Vaysst£rf,  P.  in  Comptes  rendus  des  Seances  de  V Acadcmie 
des  Sciences,  2nd  Half- Year,  Vol.CLXIX.No.  5  (August  4,  igig),pp.  245-248.  Paris,  1010. 
At  the  request  of  the  General  Council  of  the  Bouches-du-Rhone, 
and  of  the  Technical  Commission  instituted  at  the  Ministry  of  Agriculture 
(Direction  of  Sanitary  and  Scientific  Services)  fot  the  purpose  of  employing 
war  products  in  agriculture,  new  experiments  in  controlling  Dociostaurus 
maroccaniis  were  undertaken,  in  1919,  at  Crau,  where  this  orthopteron 
had  done  still  more  damage  than  in  1918.  Flame-throwers,  suffocating: 
toxic  gases,  and  poisoned  baits  were  employed. 

(1)  Flame-throwers  (Army  models  P3  and  P4),  in  which  heavy 
coal-tar  oil  is  used  as  the  inflammable  substance,  give  remarkable  results 
when  directed  against  masses  of  acridians  resting  on  the  ground  or  walk- 
ing. A  single  charge  of  a  flame-thrower  containing  one  dozen  litres  will, 
if  well  directed,  clear  a  surface  of  over  200  sq.  metres. 

The  most  practical  method  of  using  these  missiles  is  to  throw  two, 
or  three,  at  once,  when  they  explode  simultaneously  covering  an  area  of 
100  sq.  metres  in  an  instant. 

(2)  Suffocating  toxic  gases.  —  A  mixture  of  oxychloride  of  carbon 
and  chloride  of  tin,  which  had  been  considered  during  the  war  as  very 
poisonous  to  mammals,  produced  no  effect  upon  very  numerous  swarms 
of  Moroccan  crickets,  though  these  were  subjected  to  the  action  of  highly 
concentrated  gas  at  distances  from  the  place  of  emission  varying  from 
0.10  m.  to  4  m.  The  gas  did  great  damage  to  the  vegetation  in  the  neigh- 
bourhood. On  the  other  hand,  spraying  with  a. 25  %,  or  still  better,  with 
a  50  %  emulsion  of  chloropicrin  (2),  gave  excellent  results.  Every  cricket 
upon  which  there  fell  a  single  droplet  from  the  sprayer  (an  ordinary  one 
made  of  tinned  iron1!  was  attacked  by  complete  paralysis  of  ths 
wings,  this  affection  spread  to  the  hind  legs,  and  the  insect  died  in  a  few 
seconds,  the  rings  of  the  abdomen  showing  a  rapid  rhythmic  anteropos- 
terior movement.  It  is  interesting  to  note  that  some  of  the  crickets 
thus  killed  were  infested  with  the  larvae  of  a  parasitic  dipteron  (Sarco- 
phaga?)  which,  after  the  death  of  their  host,  came  out  to  pupate.  Further, 
the  chloropicrin,  in  the  concentrations  used  in  the  experiments,  only 
temporarily  destroyed  the  vegetation,  which  recovered  after  a  few  weeks. 
Researches  are  still  being  carried  out  near  Miramas. 

(3)  Poisoned  baits.  As  the  fields  in  the  neighbourhood,  especially 
the  meadows,  were  irrigated  every  week,  and  no  animals  were  turned  out 
to  graze  from  the  beginning  of  March  to  the  end  of  October,  the  writer, 
in  his  experiments  of  controlling  D.  maroccanus,  used  a  soluble  arsenic 
salt  for  his  poisoned  baits.  He  employed  one  of  the  formulae  generally 
used  in  America  containing  only  0.500  kg.  of  arseuiate  of  sodium  per  12  kg. 


(1)  See  R.,  of  April  1919,  No.  543.  Cfr.  also  La  lutte'  contre  les  sauterelles  dans  les  divers 
pays.  Int.  Inst,  of  Agric.  Rome,  1016  passim.  (Ed.) 
.   (2)  See  No.  1050  of  this  Review.  (Ed) 
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of  bran.  In  the  early  morning  the  mixture  was  spread  broadcast  over 
the  meadow  covered  with  crickets,  the  latter  being  still  torpid  from  the 
cold  of  the  might.  Twelve  hours  later,  a  large  number  of  insects  lay- 
on  the  ground  poisoned,  and  forty-eight  hours  after,  the  number  of  dead 
insects  amounted  to  over  80  %. 

From  the  results  obtained,  the  writer  is  of  the  opinion  that  it  will  be 
possible  in  future  to  keep  down  the  swarms  of  D.  maroccanus  and  of  aeri- 
dians  in  general.  To  this  end,  when  the  young  larvae  appear  it  is  necessary 
to  use  :  1)  flame  throwers  in  the  case  of  all  infected  areas  where  there  is  no 
danger  of  fire  r(Crau  and  similar  desert  areas)  :  2)  sprayings,  with  a  50% 
solution  of  chloropicrin  in  zones  where  flame-throwers  would  be  dange- 
rous :  3)  arsenical  baits  in  irrigated  fields  which  are  not  grazed  by  animals. 

( >n  account  of  the  toxic,  or  dangerous,  nature  of  the  substances  re- 
commended, it  is  necessary  that  the  State  should  assume  the  responsibility 
of  the  organisation  of  these  operations,  and  should  be  assisted  by  associa- 
tions of  land-owners  such  as  the  Defence  Syndicates  (Syndicate  dc  Defense) . 

1050  -  The  Highly  Toxic  Effect  of  Chloropicrin  upon  Certain  Lower  Animals,  and 
the  Possibility  of  Employing  this  Substance  for  the  Destruction  ot  Parasites.  — 
Bertraxi>,  C.  in  the  Commies  rendus  hebdomadares  des  Seances  de  V Acadimie  da  Sciences. 
Vol.  CI  XVIT,No.  14  (April  7,  1919),  pp.  742-741.  Pari?,  1919. 

The  great  increase  that  has  taken  place  during  the  last  few  year<  in 
the  number  of  caterpillars  and  other  plant  parasites,  owing  to  a  combina- 
tion of  natural  conditions  as  well  as  to  lack  of  labour  and  the  scarcity 
of  insecticides,  induced  the  writer  to  try  whether  any  of  the  lachryma 
torv  or  suffocating  substances  used  in  during  the  war,  could  be  employed 
for  controlling  these  agricultural   pests. 

Chloropicrin  is  one  of  these  substances,  and  has  proved  especially 
suitable  for  the  purpose,  for  it  is  an  industrial  product  that  car  now  be 
obtained  in  large  quantities,  it  keeps  well,  and,  as  will  presently  be  shown, 
it  is  extremely  effective. 

It  is  produced  by  the  action  of  chloride  of  lime  upon  picric  acid, or 
upon  the  residue  left  after  making  that  acid,  and  is  a  liquid  with  a  high 
refractive  index,  and  a  density  of  1.666  at  -f-  160  C.  Its  boiling  point 
Mir  of  766  mm.  is  r-ii2.3°C.  Chloropicrin;  however,  evaporates 
very  easily,  as  it  has  a  high  vapour  tension  ;  the  writer  found  this  to  be 
.2  mm.  at  150c.  It  is  not  inflammable.  It  is  only  slightly  soluble  in 
water;  according  to  a  determination  made  by  the  writer  only  1.65  gm. 
dissolve  in  a  litre  a1  i8°C.  When  much  diluted  in  the  air,  chloropicrin 
has  a  slightly  aromatic  and  pungent  smell  ;  when  more  concentrated,  it 
soon  becomes  aely  irritating  to  the  eyes  and  respiratory  passages. 

It    has     therefore    both    lachrymatory    and   suffocating   properties,   and 
further,  produces  a  violent  COUgh  OH  inhalation.      Certain  precautions    are 

essary  in  handling  chloropicrin,  but  on  account  of  its  aggressive  na- 
ture, it  is  quick!)  perceptible,  and  when  much  diluted  is  innocuous,  therefore 
it  is  much  less  dangerous  to  man  than  hydrocyanic  acid  foi  instance,#for 
which,  perhaps,  it  could  sometimes  be  used  as  a  substitute. 
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The  author  tried  the  effect  upon  a  number  of  insects  of  chloripicrin 
diluted  in  the  air  in  known  proportions,  and  carried  out  a  series  of  experi- 
ments, in  order  to  ascertain  the  minimum  fatal  dose  for  each  species. 
In  these  experiments,  he  took  into  account  the  length  of  time  that  the 
animal  was  exposed  to  the  vapour,  for,  to  a  certain  extent,  the  toxic  action 
increases  with  the  length  of  the  exposure. 

The  method  used  was  as  follows  : —  by  means  of  a  capillary  pipette 
giving  small  drops  of  which  the  weight  has  been  determined  by  the  balance, 
a  known  amount  of  chloropicrin  was  dropped  into  a  wide  mouthed  litre, 
or  two  litre,  flask.  The  latter  was  then  corked,  and  well  shaken,  in  order 
to  insure  the  vapour  being  equally  diffused  throughout  the  air  in  the  flask. 
After  a  quarter  of  an  hour,  the  animals  were  introduced,  from  three  to 
five  being  enclosed  at  a  time  in  a  little  bag  of  fine  gauze  which  was  suspended 
in  the  toxic  atmosphere  by  means  of  a  thread  fixed  between  the  neck  of 
the  flask  and  the  cork.  When  the  animals  had  been  exposed  for  the  given 
length  of  time,  they  were  examined,  and  if  they  proved  to  be  alive,  they 
were  taken  out  placed  on  the  leaves  which  formed  their  usual  food,  and 
kept  under  observation.  If  the  insects  were  aphids,  a  piece  of  the  stem 
of  the  host  plant  covered  with  its  parasites  was  put  into  a  small  bottle 
containing  water,  instead  of  into  a  bag,  so  that  neither  the  plant,  nor  the 
insects,  should  suffer  from  evaporation,  and  the  bottle  was  lowered  down 
into  the  flask  by  means  of  a  string. 

The  insects  experimented  upon  were  the  caterpillars  or  larvae  of 
lepidoptera  (the  vine,  pyralid,  the  eudemis  of  the  grape,  the  lackey  moth 
[Bombyx  neustria],  of  trees  etc.)  the  larvae  of  hymenoptera  (the  poplar 
sawfly)  and  aphids   (the  aphids  of  the  Japanese  spindle-tree). 

From  the  total  data  obtained  from  these  experiments  it  was  found 
that  the  aphids  were  killed  either  immediately,  or  in  some  hours,  by 
being  placed  for  from  5  to  10  minutes  in  an  atmosphere  containing  only 
from  1  cgm.  to  2  cgm.  of  chloropicrin  per  litre.  A  concentratioif  of  half 
this  strength  was  also  very  efficacious,  at  least  as  regards  the  larvae.  The 
latter  stopped  feeding,  lost  their  strength  and  power  of  movement,  and 
finally  died  in  from  24  to  48  hours  after  their  exposure  to  chloropicrin 
vapour. 

There  is  thus  every  reason  to  suppose  that  fumigating  or  spraying 
with  chloropicrin  (either  in  the  form  of  an  aqueous  solution,  or  an  emul- 
sion) might  prove  a  good  method  of  controlling  certain  parasites  of  cul- 
tivated plants. 

1051  -  An  Aphis  Injurious  to  Vic  fa    atropurpurea   in  the  United  States.  — 

See  No.  826  of  this  Review. 


1052  -  Pests  of  the  Cotton  Plant  in  the  State  of  Sao  Paulo,  Brazil. 

this   Review. 


See  No.  883  of 


1053  -  Dfacrfsfa   yfrgfnfca,  Macrolepidopteron  Injurious  to  Cotton  and  Other 
Plants  in  Texas,   United  States.  —  Mitchell,  j.  d.,  in  the  Entomological  News, 
Vol.  XXX,  No.  7.  pn.  Toi-101.  Philadelphia,  Tulv.  1010. 
•  In  July,  IQ17,  larvae  of  Diacrisia  virginica  were  observed  all  over  Vic- 
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toria  County,  Texas,  in  limited  numbers,  feeding  on  various  species  of  weeds. 
At  Placido,  they  attacked  three  fields  of  cotton,  and  on  about  one  acre  in 
each  field  defoliated  the  plants,   leaving  the  green  bolls  od  the  stalks. 

In  May,  1918,  severe  infestations  occurred  in  Victoria  and  adjoining 
counties,  and  many  complaints  came  in  of  cotton  being  damaged.  The 
writer  spent  some  time  in  observations  in  Victoria  and  Calhoun 
Counties. 

The  larvae  were  found  feeding  upon  a  large  number  of  wild  plants 
and  shrubs,  and  also  upon  the  following  cultivated  crops  :  Gossypium 
hirsutum,  Zea  Mays,  Cucumis  Melo,  Medicago  saliva,  and  Arachis  hypo- 
gaea.     They  eat  all  garden  truck. 

The  first  infestation  appeared  on  weeds  in  pastures  and  on  the  road 
sides.  Where  the  weeds  were  plentiful,  the  caterpillars  did  no  damage  to 
crops,  but  where  wild  plants  were  scarce,  they  invaded  the  fields,  espe- 
cially cotton  fields. 

When  the  caterpillars  are  very  young,  they  are  killed  by  spraying 
them  with  Paris  green  and  lime  ;  but  when  they  are  large,  no  poisons  or 
repellants  seem  to  have  any  effect  upon  them. 

Some  farmers  claim  to  have  kept  caterpillars  out  of  their  fields,  until 
a  fair  yield  was  assured,  by  dusting  ahead  of  them  with  pure  Paris  green, 
other<  saved  a  paying  crop  by  going  along  the  infested  side  and  han  dpi  ek- 
ing and  killing  the  caterpillars.  The  damage  to  cotton  by  Diacrisia  virgin- 
ica  in  Victoria  and  Calhoun  Counties,  in  1918,  is  claimed  by  farmers 
to  be  from  25  %,  to  total  destruction.  On  an  estate  in  Calhoun  County 
visited  by  the  writer,  the  destruction  of  cotton  on  65  acres  was  found  to 
be  complete.  The  fields  on  this  land  and  the  lands  adjoining  were  free 
of  weeds.  The  only  parasite  bred  from  D.  virginica  is  Ercmotylus  arctiae 
Ash  mead. 

Tin-  writer  gives  information  concerning  the  life-history  and  habits 
the  parasite. 

1054      Solenopsis   geminata,    an    Ant    Injurious   to   Tobacco   in  Java.    — 
R'iepki,  w  .  i;,  '/'•;  Y  mi    \  Ki\".  r.Mt   ;,  pp.  192-201,  6  pi.  Batavin,  TQlfr1 

The  writer  mentions  some  of  the  distinctive  characters  of  the  "  ta- 
baksmier  "   I  Solenopsis  geminata  F.),  without,  however,  giving  any  parti- 
cnlars  as  to  its  mode  of  life,  which  so  far  has  not  yet  been  thoroughly  in- 
cited. 

Work  nil  Soldiers.  -  -  These  are  of  a  fine  rich  red  brown  co- 

lour. The  abdomen  is  sometimes  of  a  darker  or  lighter  tint  of  grey,  especially 
along  the  posterior  margin  of  the  segments.  The  head  is  of  a  much  darker 
red-brown  than  the  rest  of  the  body;  this  is  most  noticeable  in  the  large- 
headed  soldiers.  The  entire  body  is  smooth  and  shining,  there  being  few 
hair-    upon    it.  #v 

The  little  workers  have  rather  small  heads,  the  latter  are  longer  than 

ride,  and  become  somewhat  narrow  towards  the  upper  portion. 

Thi  of  the  antenna  is  too  shorl  to  reach  the  ]  >osterior  part  of  the  head. 

'Die  nine   oth<  nents  forming  the  funicle  are  but  little  longer  than 
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the  scape.     The  extremity  is  composed    of    two    segments,    and    forms 
about  2/5  of  the  funicle. 

The  thorax  is  free  trom  the  projecting  spines,  teeth,  and  sharp  points 
met  with  in  many  other  formicidae.  The  legs  are  very  slender;  as  in  the 
case  of  all  other  species  of  ants,  the  anterior  legs  have  also  a  little  tuft 
at  the  end  of  the  tibia,  while  the  so-called  spurs  are  wanting  on  the  in- 
termediate and  posterior  legs.  The  little  tuft  serves  chiefly  for  cleaning 
the  antennae.  Seen  from  above,  the  two  segments  of  the  abdominal 
stem  are  of  about  the  same  width,  and  are  not  supplied  with  spines,  teeth, 
or  other  similar  weapons.  The  abdomen  seen  from  above  is  oblong  and 
oval,  the  first  segment  being  wider  than  the  three  succeeding  segments 
taken  together.  Sometimes  the  sting  projects  somewhat  from  the  extremity 
of  the  abdomen.  The  length  of  the  little  worker  calculated  from  the  ex- 
tremity of  the  abdomen  to  the  mouth  parts  varies  from  3.5  mm.  to  4  mm. 
The  soldiers  are  larger.  Their  heads  are  especially  long  and  broad  in  com- 
parison with  their  bodies,  the  posterior  margin  is  much  notched  and,  a 
deep,  pointed  median  suture  runs  along  the  whole  length.  The  anterior 
part  of  the  thorax  is  stronger,  in  order  to  support  the  the  heavy  head. 
The  abdomen  is  slightly  thicker.  The  length  of  the  largest  soldieis  is 
from  6  to  7  mm.  The  results  of  twenty  measurements  showed  that  there 
was  no  marked  difference  between  the  workers  and  soldiers  in  5.  geminata. 

Females  or  Queens  . —  These  are  distinguished  from  all  the  other 
classes  by  their  larger  size  and  the  greater  development  of  the  abdomen. 
Young  unmated  females  have  two  pairs  of  wings.  After  pairing,  they  lose 
their  wings  and  remain  wingless  for  the  rest  of  their  life.  The  females  are 
about  8  to  9  mm.  long. 

Males.  —  These  are  relatively  large,  and  are  easily  recognised  by  the 
special  structure  of  their  antennae  which  have  no  termiinal  segment,  the 
scape  and  funicle  being  alike.  The  antennae  of  the  male  consist  of  12  seg- 
ments. The  males  keep  their  wings.  The  length  of  the  male  S.  geminata 
is  about  6.5  mm.  Although  the  soldiers  look  very  ferocious  on  account 
of  their  large  heads  and  powerfnl  jaws,  thev  are  never  the  first  to  attack. 

Control.  —  It  is  impossible  to  destroy  the  ants'  nests  in  a  systematic 
manner,  as  the  individuals  live  too  much  dispersed.  Good  results  seem 
to  have  heen  obtained  by  isolating  the  seedbeds  of  the  tobacco  by  means 
of  running  water.  If  there  is  no  running  water  at  hand,  watering  the  seed 
beds  with  an  emulsion  of  petroleum    and  soap  is  the  best  remedy. 

1055  -  Insect  Injurious  to  Seeds  of  Cinchona  Sown  in  Nurseries,  in  Java.  —  See 

No.  905  of  this  Review.    . 

1056  -  Antonina  zonata  n.  sp.,  a  Coccid  Found  on  Teinostachyum  atte- 
nuatum  in  Ceyion.  —  Greec,  II.,  in  The  Entomologist's  Monthly  Magazine,  Third 
Series,  Vol.  V  (LV),  No,  56  (663),  pp.  175-176,  1  fig.  Eondon,  August,  1910. 

A  description  of  the  new  species,  Antonina  zonata,  which  lives  on 
Teinostachyum  attenuation  at  Pundaluoya,  Ceylon.  The  adult  females 
of  this  coccid  are  clustered  in  the  axils  of  the  smaller  branches  of  the  host- 
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plant.  They  are  seldom  actually  exposed,  but  are  almost  invariably 
enclosed  in  certain  shelters  constructed  over  them  by  ants  (Crematogaster 
dohrni).  The  position  and  globular  form  of  the  insects  give  them  the 
appearance  of  sessile  berries  growing  upon  the  plant.  The  male  puparia 
are  usually  concealed  beneath  the  stipules  of  the  host. 

1057  Cyrtognathus  forf/catus,  a  Beetie  Injurious  to  the  Vine  in  Morocco  — 
Tk.ruy,  A.,  in  Lc  Proqres  azricole  et  vitlcolc,  Year  XXXVI,  Vol.  LXXI,  No.  23, 
PP-  544-545.  "  fi?s»  Montpellier,  June  8,  1919. 

The  larvae  of  the  longicorn  beetle,  Cyrtognathus  forficatus  L.,  which 
usually  attacks  the  roots  of  the  dwarf  palm  (Chamaerops  humilis)  in  Mo- 
rocco, have  also  been  found  destroying  the  vine  there.  Vigorous  stocks 
already  bearing  grapes,  which  had  been  planted  in  the  spring  of  1917 
on  land  cleared  the  previous  year,  were  found,  in  1918,  to  have  been  com- 
pletely cut  in  two  at  6  or  7  cm.  below  the  surface.  In  all,  there  were  21 
stocks  attacked  by  these  larvae  on  one  hectare.  The  damage  was  not 
very  great,  but  there  were  only  a  few  clumps  of  dwarf  palms  on  the  land. 
As  nearly  all  these  clumps  harboured  the  parasite,  much  more  injury 
would  have  been  done  if  the  palms  had  been  more  numerous.  Up  to  the 
present  date,  1919,  the  writer  has  found  but  one  fresh  case. 

The  larvae  only  attack  vines  in  default  of  other  food,  and  exist  solely 
where  Cham,  humilis  grows. 

As  a  method  of  control,  the  writer  recommends  that  vines  should 
be  planted  on  land  free  from  these  palms,  or  where  they  are  few  in  number. 
If  this  is  not  feasible,  as  long  a  time  as  possible  ought  to  be  allowed  to  elapse 
between  clearing  and  planting  ;  the  larvae  should  be  collected  at  the  time 
the  ground  is  cleared,  the  vines  should  be  carefully  watched,  and  the  larvae 
removed  directly  they  make  their  presence  known. 

1058  -  Some  Rhynchotes  that  Infest  Citrus  Trees  in  Australia.  —  froggatt,  w.  in 

The  Agricultural  Gazette  of  New  South.  Wales,  Vol.  XXX,  Part  5,  pp.  325-330,  8  figs.  Sydney, 
May  2.  imo. 

A  description  giving  the  life  histories  of  the  following  rhynchotes 
which,  having  deserted  their  respective  original  plant  hosts,  now  infest 
citrus  trees  in  various  parts  of  Australia  :  — 

1)  Green  spined  orange  bug  (Biprorulus  bib  ax)  ; 

2)  Painted  Capparis  bug  (Stenozygum  personatum)  ; 

3)  Painted  horehound  bug  (Agonoscelis  rutila). 
When  orchard  trees  are  badly  infested  with  swarms  of  immature 

bugs,  as  is  often  the  case,  a  kerosene  or  oil  emulsion  mixture  well  spraved 
among  the  foliage  will  kill  larval  forms.  Jarring  the  branches,  after  plac- 
ing a  slue  1  on  the  ground  under  the  tree,  will  often  bring  down  these  pests 
in  large  quantities  when  mature,  this  should  be  done  in  the  early  morning 
when  the  bugs  are  semi-torpid  and  inactive.  The  rhynchotes  thus  caught, 
can  be  thrown  into  a  bucket  or  tub  of  boiling  or  cold  water  containing 
a  little  kerosene. 
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1059  Citriphaga  mixta  n.  g.  and  n.  sp.,  a  Beetle  Attaking  the  Rutacea  Ata- 
lantia  glauca  in  New  South  Wales,  Australia.  —  Froggatt,  w.  w.,  in  The 
Agricultural  Gazette  of  New  South.  Wile',  Vol.  XXX,  Part  4,  pp.  261-26;.  4  figs.  Sydney, 
April,  1 910. 

Atalantia  glauca,  popularly  known  as  the  native  lime,  is  one  of  the 
very  few  plants  related  to  the  citrus  family  which  are  indigenous  in  Aus- 
tralia. The  writer  has  received  many  requests  for  its  seeds  from  the  United 
States  Department  of  Agriculture  with  the  view  of  culitvating  this  ru- 
tacea as  a  suitable  stock  upon  which  to  graft  the  more  delicate  oranges 
and  lemons.  Its  fruits,  which  are  small  and  have  an  acid  lime  flavour, 
make  a  refreshing  drink  when  crushed  in  water  to  which  sugar  has  been 
added. 

A .  glauca  grows  plentifully  in  the  Morea  district,  in  New  South  Wales, 
where  the  writer  discovered  a  large  number  of  the  half-grown  trees  were 
badly  damaged  by  borers.  These  were  found,  b}'  means  of  breeding 
experiments  carried  out  by  Mr.  I^EE,  to  belong  to  a  new  genus  and  new 
species  of  longicorn  beetle  for  which  he  suggested  the  name  of  Citriphaga 
mixta. 

The  eggs  are  deposited  in  the  bark  a  few  inches  above  the  ground  ; 
the  larvae  form  a  large  open  bore  in  the  trunk  and  cause  a  considerable 
gumming  of  the  damaged  wood.  The  larval  stage  can  be  estimated  as 
lasting  about  10  months,  and  the  pupal  state  as  lasting  from  a  month  to 
6  weeks. 

A  description  is  given  of  the  larva,  the  pupa  and  the  adult   beetle. 

A  technical  description  of  the  new  genus  and  new  species  is  also  appended. 

» 

1060  Taeniothrips  inconsequens,  a  Thysanopteron  Injurious  to  the  Pear 
Tree,  Discovered  in  Ontario,  Canada.  —  Ross,  Wm.  R..  in  The  Canadian  Entomo- 
logist, Vol.  II,  No.  -t,  p.  8s.  Eondon,  April,  1919. 

The  pear  thrips  (Taeniothrips  inconsequens,),  which  had  hitherto  not 
been  recorded  as  occurring  in  Ontario,  was  found  by  the  writer  in  the 
spring  of  1918,  on  pear-trees  in  a  large  orchard  near  Beamsville.  For- 
tunately, the  number  of  these  insects  was  extremely  small,  and  as  far  as 
could  be  seen,  they  had  done  little  damage. 

1061  -  Tylenchus  musicola  n.  sp.t  a  Nematode  Parasitic  on  the  Bluggoe  Banana 
in  Grenada, British  West  Indies.  — i)  nowell,  w.,  in  West  Indian Bulletin,  Vol. x.vi\, 

No.  3,  pp.  177-179  ;  2)  Cobb,  N.  A.,  Ibid.,  pp.  179-182,  2  figs.  Barbados,  April  7,  19*9- 
I.  —  In  May,  1918,  the  existence  was  recognised  in  Grenada  of  a  serious 
and  wide-spread  affection  of  the  banana  known  there  as  the  bluggoe, 
and  used  extensively  as  a  temporary  shade  for  cacao. 

It  appears  that  the  disease  may  develop  in  plants  of  all  ages,  though 
its  presence  is  most  evident  to  the  casual  observer  in  those  that  are  approach- 
ing, or  have  actually  reached,  the  fruiting  stage. 

A  common  characteristic  is  the  drying  of  the  outer  leaves,  and  then 
of  the  partly  developed  bunch,  the  fruits  of  which  often  dry  to  a  hard 
blackened  condition  when  only  2  or  3  inches  long. 
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In  even-  instance,  the  root  system  was  partly  01  entirely  dead,  or 
else  dying.  The  dead  roots  were  either  totally  black,  or  black  between 
the  cortex  and  the  central  cylinder.  The  outer  part  of  the  bulb  from 
which  the  roots  arose,  presented  the  same  black  disorganised  appearance, 
and  this  was  repeated  to  a  lesser  degree  on  the  bulbs  and  roots  of  young 
suckers  arising  from  the  diseased  parent. 

Mr.  XowELL  further  examined  spirit-preserved  material  (bulbs  and 
roots)  coming  from  the  two  infected  localities  in  the  island. 

The  affection  has  the  general  appearance  of  a  fungoid  disease,  but 
neither  hyphae,  nor  bacteria,  were  present  to  an  extent,  or  with  a  unifor- 
mity, suggesting  more  than  a  saprophytic  role.  On  the  other  hand, 
Mr.  NOWELL  found  nematodes  and  their  eggs  in  all  the  material  examined. 
A.S  regards  the  control  of  the  disease,  the  first  essential  is  the  com- 
plete avoidance  of  the  use  of  suckers  from  infected  clumps  for  planting 
material.  Where  land  is  badly  infested,  some  other  crop  should  be  sub- 
stituted. Observations  will  no  doubt  be  made  as  to  whether  more  intense 
cultivation  will  enable  plants  to  throw  off  the  disease.  It  has  been  reported 
in  a  communication  of  December,  1918,  that  the  plants  in  one  infected  dis- 
trict showed  a  considerable  measure  of  recovery  during  the  more  favourable 
conditions  of  the  wet  season,  presumably  because  more  rapid  root  develop- 
ment had  kept  pace  with  the  progress  of  the  infestation. 

II.  -  Dr.  Cobb,  to  whom  Mr.  No  well  sent  for  identification  the 
iHinatode  found  in  the  infected  material,  gives  a  detailed  description  of  it 
under  the  name  of  Tylenchus  musicola.  He  states  that  it  is  a  new  species, 
and  until  some  proof  is  found  to  the  contrary,  thiseelworm  must  be  regard- 
ed as  the  cause  of  the  disease  in  question.  • 

The  new  nematode  is  very  closely  related  to  T.  similis,  Cobb,  T.  pene- 
trans Cobb,  and  T.  praiensis  de  Man. 

1062  -  Pests  of  the  Avocado  {Persea  gratis  si  ma)  in  Guatemala.  —  popenok,  \v  , 
in  United  State-,  Department  of  Agriculture,  bulletin  713,  pp.  33-36, 1  pi.  Washington,  D.  C, 
April  1  7.  1010. 

A  small  beetle,.  Conotrachelus,  n.  sp.,  is  the  most  destructive  of  all 
the  parasites  infesting  the  avocados  (Persea  gratissima)  in  Guatemala. 
The  larvae  of  this  pest  are  sometimes  found  in  the  ripe  fruits  sold  in  the 
market.  There  is  no  external  sign  denoting  the  presence  of  this  curcu- 
lionid,  but  if  a  fruit  is  cut  in  half,  the  seed  is  seen  to  be  more  or  less  per- 

ited  by  wide  borings  containing  a  dozen  or  more  larvae  varying 
in  colour  from  white  to  rose.  It  is  rare  for  the  larvae  to  attack  the 
pulp  of  the  fruit  directly,. but  they  often  ensconce  themselves  between  the 

1  and  the  pulp,  causing  a  change  of  colour  in  the  latter.  In  some  of 
the    i\  examined,  the  seed  was  so  greatly  altered    by  the   boriugs 

the  larvae,  that  it  was  actually  reduced  to  a  pulverent  condition.  It 
18  obvious   lli.it    the  fruits  attacked  by  this  insect  are  useless. 

it  appears  thai  Conotrachelus  is  of  common  occurrence  in  Guatemala. 
Very  little  is  yet  known  of  its  life-history.  Once  it  has  excavated  Its 
gallerit  bandons  the  fruit  and  pupates  in  the  soil,  the  adult  beetle 

emergin  ■  a  t.-w  days  I  I 
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From  the  standpoint  of  the  damage  produced,  the  next  parasite  of 
importance  after  this  beetle  is  a  rhy nchote  representing  the  family  Psyllidae . 
The  latter  pest,  which  is  probably  Trioza  koebelei,  is  very  common  in  the 
district  of  Antigua,  and  of  fairly  frequent  occurrence  in  various  other  re- 
gions. It  produces  on  the  upper  surfaces  of  the  leaves  numerous  long, 
conical  galls,  which  no  doubt  exercise  an  unfavourable  influence  upon 
the  tree.  Probably,  in  addition  to  the  species  mentioned,  there  are  other 
gall-forming  Psyllidae.   which  are  responsible  for  the  injury  to  the  leaves. 

In  Per  sea  seeds  that  have  remained  some  days  on  the  ground  beneath 
the  trees,  large  numbers  of  Caulophikis  latinasus  have  been  found.  This 
beetle  is  also  often  found  in  seeds  coming  from  the  market  where  they  have 
been  kept  for  two  or  three  weeks.     It  bores  small  galleries  in  the  seeds. 

The  larvae  of  a  small  lepidopteron  (Stenona  sp.)  have  been  found 
in  some  avocados  bought  in  the  market  at  the  town  of  Guatemala  ;  they 
make  borings  in  the  seed  and  are  similar  in  size  and  general  appearance  to 
Conotrachelus  larvae,  but  the  damage  they  cause  is  not  so  great.  The 
presence  of  these  larvae  is  revealed  by  a  little  round  hole  on  the  surface 
of  the  seed. 

Numerous  scale-insects  attack  P.  gralissima  in  Guatemala,  but  cases 
of  serious  infestation  are  rare.  At  Almolonga,  near  Quetzaltenango, 
a  tree  was  found  which  was  very  badly  attacked  by  Pulvinaria  floccifera. 
Other  scale-insects  reported  from  different  regions  of  Guatemala  are  :  - 
Aspidiotus  lataniae,  A.  subsimilis,  Chrysomphalus  dictyospermi,  Chrys. 
perseae,  Chrys.  personatus,  Chrys.  scutiformis,  Diaspis  boisduvalii,  Pseudo- 
parlatoria  ostreata  and  Lepidosaphes  mimosarum.  As  for  the  fungi  pa- 
rasitic on  Persea  gralissima,  Colletotrichum  gloeosporioides,  Diplodia  per- 
seana,   and   an  undetermined  species  of  Fusariwn  have  been  recorded. 
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AGRICULTURAL    INTELLIGENCE 


GENERAL  INFORMATION 
1063  -  Agricultural  Conditions  in  Cyrenaica.  — Mangini,  a.,  in  UAgncoitum  Colon  idle, 

Year  XIII,  1st  Half- Year,  No.  2,  pp.  75-91.  Florence,  Apr.  30, 191 9. 

General.  —  Along  the  coastal  zone  of  Cyrenaica  wherever  irrigation  is 
possible  vegetable  gardens  and  orchards  are  cultivated  on  intensive  lines. 
The  interior  plateau  is  covered  with  good  pastures  and  well  watered,  so 
that  stock  grazing  is  of  great  importance  and  cereal  crops  are  widely  grown. 
From  November  to  April  or  May,  barley  and  wheat  are  cultivated,  i.e.  the 
pastoral  and  grain  growing  systems  of  agriculture  of  the  nomadic  or 
seminomadic  type  prevail.  The  factor  which  limits  stock- rearing  is  the  avail- 
ability of  watering  places  ;  the  barley  and  wheat  crops,  which  give  very 
varying  yields,  serve  to  feed  the  farmers'  household  and  also  the   stock. 

Except  for  rare  weeding,  the  Bedouin's  agricultural  work  is  limited 
to  the  operations  of  sowing  and  harvesting.  Sowing  is  done  broadcast  on 
unworked  land  and  the  seed  is  covered  by  scratching  the  surface  of  the  soil 
with  the  native  plough,  which  is  light,  cheap  and  easily  drawn  even  by  the 
commonest  means  (generally  a  camel)  ;  moreover  this  plough  has  the  ad- 
vantage that  it  can  be  used  without  difficulty  on  land  recently  soaked 
by  rain. 

These  systems  cannot  solve  the  problem  of  economising  moisture  as 
much  as  possible,  which  is  most  important  in  dry  countries  like  Cyrenaica. 
The  author  touches  on  the  question  of  the  chief  climatic  and  soil  character- 
istics of  the  colony,  so  as  to  bring  out  the  difficulties  which  will  have  to 
be  faced  and  overcome  before  dry-farrning  of  cereals  on  a  large  scale  can 
lie  undertaken  with  chances  of  success. 

[Abstract  No.   1063] 


I054  DEVELOPMENT   OF  AGRICULTURE 


Ci.im  \tk.  The  Government  Agricultural  Bureau  has  established  an 
extensive  system  of  thernio-ndometric  stations  in  the  regions  most  interest- 
in-  from  the  agricultural  point  of  view,  but  the  stations  have  not  been  work- 
i  og  long  enough  yet  for  the  data  which  they  have  gathered  to  be  sufficient 
to  define  exactly  the  climate  of  the  district.  It  is  known,  however,  that  the 
year  has  two  seasons:  — the  rainy  season,  when  only  un-irrigated  herba- 
ceous  crops  are  grown,  and  the  dry  season,  which  destroys  all  herbaceous 
plants  and  stops  tree  growth.  From  one  year  to  another  there  are  marked 
variations  (from  250  to  500-600  mm.)  in  the  rainfall;  in  the  lives  of  the  na- 
tive these  variations  are  recorded  as  years  of  scarcity  or  of  plenty.  The  rain- 
fall between  October  and  April  is  likewise  very  variable. 

The  climate  is  windy  ;  sometimes  sea  winds  cause  damage,  but  plants 
suffer  most  from  the  "ghibli",  a  south  east  wind,  often  very  violent,  dry, 
scorching,  and  loaded  with  sand,  which  lasts  whole  days  on  end,  especially 
during  May,  June,  August  and  September.  The  early  (March-April)  "  ghibli  " 
are  the  most  dangerous  as,  when  they  come  at  the  flowering  period,  they 
sometimes  completely  prevent  pollenation  and  cause  crop  failure.  On 
ripe  or  nearly  ripe  ears  the  "  ghibli "  causes  a  sudden  drying  up  and  conse- 
quently heavy  losses  during  harvesting  operations.  The  simplest  means 
of  defence  against  this  wind  consists  in  selecting  very  early  species  and 
varieties  of  grain  (barley  is  earlier  than  wheat)  and  in  sowing  early. 

Soil.  -  -  Calcareous  red  earth  formed  on  the  spot  from  the  rock  below 
is  mosl  general ;  the  limy  crust  is  of  variable  depth  but  is  usually  veiy 
thick.  Small  particles  form  the  greater  portion  of  it  and  give  rise  during 
the  dry  season  to  deep  crevices  in  the  soil.  This  soil  is  not  very  per- 
tneable  and  water  accumulates  on  the  surface;  after  rain  it  easily  forms 
a   crust. 

The  long  period  of  complete  drought  creates  conditions  very  unfa- 
vourable to  bacterial  life  which  can  show  activity  only  during  a  few 
months  in  the  year.  The  big  deep  roots  of  a  natural  variety  of  thistle, 
which  remain  in  the  ground  after  the  plant  is  dead,  are  widely  used  by 
the  natives  as  fuel.  Some  leguminous  plants  (peas,  beans)  grown  in 
!•  11  hardly  ever  have  nodules  on  their  roots,  while  in  the  case  of 
naturally-growing  Leguminous  plants  which  the  writer  has  had  occasion 
to  examine  (genus  Vicia,  Lulus  Melilotus,  Medicago,  Trifolium,  Lathyrtts, 
[stragalus,  etc.)  the  nodules  exisl  and  are  often  numerous.  It  is  probable 
thai  beyond  a  certain  depth  no  life  can  exist  in  these  soils,  which  are 
stly   virgin  and   uncultivated. 

<  »n  the  plateau  there  are  numerous  more  or  less  vast  depressions  which 

11  have  the  appearance  of  great  plains  and  in  which  vegetation  profits 
by  the  water  1  oming  from  the-  surrounding  higher  ground  and  by  the  lesser 
intensity  of  the  wind-.. 

'  »u  the  south  side  of  the  plateau  in  the  plain  lying  south  of  Benghazi, 
towards  the  Syrta  (Barka  and  Beda),  etc.,  are  the  native  "white  soils", 
in.  Mowei  than  the  r<  d,  <  [ten  very  deep,  and  more  porous  to  watei  and  air. 
Between  the  r<  d  and  the  white  soils  there  are  many  intermediate  types. 

On  accounl  of  theii  greal  depth  and  uniform  structure,  both  the  red 

[loctj 


DEVELOPMENT   OP   AGRICULTURE  10  55 

and  the  white  soils  offer  conditions  which,  on  the  whole,  are  favourable  to 
dry  farming. 

Bare  Fallows.  —  Ploughing  during  summer  and  autumn  and  repeated 
surface  operations  during  the  year  mean  the  accumulation  and  conserva- 
tion in  the  soil  of  rain  water,  to  the  benefit  of  a  crop  following  the  bare  fall- 
ow. In  Cyrenaica,  this  is  a  necessity  to  assure  constant  crops,  especially 
as  it  allows  of  reasonable  hastening  of  sowing  on  dry  ground  and  under 
the  best  conditions.  The  climate  of  Cyrenaica  is  not  very  favourable  to  the 
use  of  bare  fallowing  (the  "ghibli "  is  the  main  obstacle),  but  on  the  other 
hand  the  soil  offers  better  conditions.  The  very  extensive  depressions  in 
the  colony,  preferred  by  the  natives  because  the  crop  in  them  is  more  certain, 
combine  excellent  conditions  for  the  effective  use  of  the-  fallow. 

Machines  and  Motive  Power.  —  The  first  attempts  at  cereal  grow- 
ing undertaken  in  Cyrenaica  during  the  seasons  of  1918  and  1919  have  shown 
than  many  ploughing  implements  coming  from  Italy  or  abroad  meet  the 
special  conditions  of  the  colony  very  imperfectly.  For  example,  it  is  sta- 
ted that,  for  first  working  of  the  soil,  even  only  on  the  surface,  the  mould- 
board  plough  is  of  little  use  on  account  of  the  great  haulage  force  required 
and  the  facility  with  which  the  parts  get  broken  and  especially  because  the 
turning  over  of  the  sod  is  not  without  grave  danger  in  new  countries.  The 
disc  cultivator,  which  is  more  substantial,  easier  to  draw,  and  which  opens 
up  the  soil  without  turning  it  over,  is  much  more  suitable.  Acme  and 
jointed  harrows  are  not  fully  efficacious  in  almost  virgin  soil ;  it  is  more 
profitable  to  use  disc  harrows,  which  have  already  been  used  with 
advantage  in  the  colony  for  work  on  bare  ground  under  fallow  (they  have 
the  advantage  of  leaving  the  tilth  arranged  in  furrows  which  are  less 
affected  by  the  "ghibli")  and  harrows  with  adjustable  mobile  tines 
for  harrowing  done  during  the  period  of  growth.  In  addition,  drills 
for  widely  spaced  rows  and  head-reaping  machines  are  needed. 

Draught  animals  are  scarce  and  not  economical,  so  that  mechanical 
haulage  machines  are  an  absolute  necessity  for  the  colony.  Already  good 
results  have  been  got  from  the  use  of  Mogul  tractors  for  summer  and  autumn 
ploughing.  On  the  other  hand,  under  present  conditions,  direct  mecha- 
nical haulage  gives  poor  results  for  sowing,  as  tractors  need  dry  ground  in 
order  to  work  well.  In  this  respect  the  bare  fallow,  sown  before  the  great 
rains,  will  permit  of  a  wider  and  more  efficient  use  of  tractors. 

Of  draught  animals,  the  mule  thrives  fairly  well  in  the  climate  of  the 
colony,  and  much  better  than  oxen.  It  may  be  that  the  camel  will  be  use- 
ful for  this  purpose  in  the  future,  but  at  present  the  few  camels  available 
are  scarcely  enough  to  keep  the  small  caravan-trade  going. 

There  is  plenty  of  flat  ground,  without  obstacles  and  not  very  stony, 
which  would  lend  itself  easily  to  the  use  of  mechanical  power. 

Experiment  Stations  por  Cereal  Growing.  —  If  the  use  of  bare 
fallows  by  means  of  implements  which  fulfil  the  requirements  of  the 
farmers  is  recognised  as  possible,  then  the  problem  of  the  economic  gain 
presents  itself,  and  it  is  of  first  importance.  It  is  easy  to  determine 
part  of  the  factors  in  the  calculation,  but  others,   and  these  are  the  most 
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important  (e.  g.  the  yields  of  the  crops),  will  not  be  established  until  after 
a  sufficient  number  of  years,  on  account  of  the  great  variations  they  are  liable 
1 1 1  undergo.  Hence  the  need  for  a  long  period  of  experiment  before  the  grow- 
ing of  cereals  on  a  large  scale  in  the  colony  can  be  advised. 

CONCLUSIONS.  —  In  the  agricultural  future  of  the  plateau  of  Cyrenaica 
the  growing  of  cereals  as  an  industry,  with  the  bare  fallow  and  a  wide  use 
of  mechanical  power,  will  very  probably  assume  great  importance,  but 
much  experimenting  is  required  first,  methodically  carried  out  and  lasting 
over  a  sufficiently  long  period,  to  demonstrate  the  technical  possibility  and 
the  economic  suitability  of  this  undertaking.  The  solution  of  these 
problems  could  be  entrusted  to  one  or  more  stations  for  experiments 
in  cereal  growing  which  should  be  set  up  as  soon  as  possible  in  the  colony. 

The  favourable  conditions  centred  in  the  plateau  as  regards  stock  rais- 
ing, especially  sheep,  point  a  sure  way  to  the  colonist,  who  will  be  able  to 
await  with  greater  tranquillity  the  establishment  of  new  plantations  of 
trees  and  the  practice  of  cereal  growing  for  his  own  and  his  family's  require- 
ments, while  basing  the  income  of  his  farm  on  live  stock  and  their  products. 
It  is  over  this  period  that  the  activity  of  the  Government  Agricultural  Sta- 
tions should  be  spread.  New  and  definite  horizons  could  be  brought  into 
view  for  the  expansion  of  agriculture  in  the  colony. 

i  -  Activity  in  Agricultural  Development  in  Mesopotamia.  —  See  No.  1242  of 
this  Review. 

1065  -  Treatment  of  Malaria  with  Trypanoblue.  —  Gros,  h.,  in  Bulletin  de  la  SotiHt 

d,  I'athologie  Exotique,  Vol.  XII,  No.  7,  pp.  434-442.  Paris,  July  9,  1919. 

Trypanoblue  has  long  been  used  in  the  treatment  of  certain  illnesses 
in  animals  caused  by  protozoa. 

.Mr.  Guy  Maurice,  Inspector  General  of  the  State  of  San  Paulo 
(Brazil)  Veterinary  Services,  proposed,  in  August,  1917,  to  resort  to  the 
use  of  this  colouring  matter  against  malaria,  and  he  managed  by  means 
of  this  agent  to  render  the  cattle  in  the  state  of  Rio  immune  to  bovine 
malaria,  an  animal  di  which  he  compares  to  malaria. 

The  writer  has  experimented  with  the  proposed  method  and  his  re- 
sults enable  him  to  state  that:  —  1)  trypanoblue,  in  sub-cutaneous  injec- 
tions and  in  doses  of  20  to  40  cm.  of  a  1%  solution,  lessens  the  fever  in 
malaria  which  has  lasted  about  a  month;  2)  trypanoblue  does  not  pre- 
vent the  multiplication  of  the  hematozoa  ;  3)  it  does  not  even  cause  a 
temporary  sterilisation  of  the  patient,  as  docs  quinine;  4)  it  is  inferior  to 
quinine,  and,  used  by  itself,  it  should  be  entirely  rejected  in  the  treatment  of 
;  5)  it  may  be  employed  without  inconvenience  and  even  perhaps 
sometimes  with  advantage  in  association  with  quinine. 

Identity  In  the  Geo  botanical  Conditionsfor  the  Pupation  of  Glossina.  — 
Schwbtz,   I .,  in  Bulletin  de  la  SociHi  de   Path  i  Uque,  Vol.  Xir,  No.  5,  pp.  234-238. 

Pari 

'n"  ind  the  discovery  of  the  haunts  of  the  Glos- 

sina ar<  I  ttively  recenl  date.     The  writer  spent  three  years  (1916-18) 

in  the  comparative  study  of  the  habits  of  five  species  of  Glossina  [Gl.  ped- 
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palis,  Gl.  fusca,  Gl.  bvevipalpis,  Gl.  pallidipes,  and  GL.  morsitans)  and  suc- 
ceeded in  finding  numerous  pupae  of  all  these  species  in  the  Belgian  Congo 
(province  of  Katanga). 

He  has  frequently  found  pupa  resting-places  common  to  two  and  even 
three  species  of  Glossina,  whence  it  appears  that  the  different  species  seek 
the  same  or  similar  places  for  their  larvae,  i.  e.  places  having  the  same 
favourable  conditions  for  the  hatching  of  the  perfect  insect. 

The  essential  and  absolutely  necessary  conditions  in  a  pupa-bed  for  all 
species  of  Glossina  are  :  —  (1)  dry  loose  ground;  (2)  shade. 

Besides  these  primary  conditions  there  are  others  of  secondary  or  less 
importance.  For  this  reason,  beside  ideal  places  or  "  true  resting-places" 
i.  e.  where  pupae  are  very  numerous,  pupae  are  very  often  found  scattered 
in  any  spot  providing  the  essential  requirements,  as  local  necessities  also  force 
the  Glossinae  to  a  certain  adaptation.  Thus,  at  first  sight,  there  seems  to 
exist  some  difference  between  the  resting-places  of  different  species  of  Glos- 
sinae, but  this  apparent  difference  is  due  solely  to  the  fact  that  the  various 
species  frequent  places  which  provide  a  special  type  of  vegetation  which 
suits  them. 

As  Gl.  palpalis  is  found  only  along  wooded  water  banks,  its  pupae  are 
generally  found  on  these  banks.  This  species  prefers  a  sandy  spot  for  egg- 
laying,  but  when  there  is  no  pure  sand,  deposited  by  water,  it  is  satisfied 
with  sand  mixed  with  earth,  and  even  with  earth  alone  provided  it  is  very 
soft.  Also  the  larvae  of  Gl.  palpalis  are  deposited  only  in  dry  seasons,  as 
in  a  rainy  reason  the  shores  are  often  inundated.  The  supae  of  Gl.  fusca 
and  Gl.  brevipalpis  are  found  in  similar  places,  in  true  resting-places  and 
with  pupae  of  Gl.  palpalis.  The  Gl.  morsitans  and  pallidipes,  while  not  avoid- 
ing the  neighbourhood  of  water,  have  their  habitat  preferably  in  vast  moder- 
ately-wooded regions,  and  also  Gl.  fusca  and  brevipalpis  may  leave  the  vi- 
cinity of  water.  Under  such  conditions  a  search  for  the  pupae  is  much  more 
complicated,  but  even  then  there  exist  favourite  places.  The  latter  consist 
of  the  large  trunks  of  fallen  or  uprooted  trees  lying  horizontally  or  not  very  much 
inclined,  touching  the  surface  of  the  ground  or,  better  still,  lying  a  few  centimetres 
above  it.  The  under  part  and  borders  of  these  fallen  trees  fulfil  all  the  re- 
quisite conditions  :  sun  and  rain  do  not  penetrate  there  and,  consequently, 
the  ground  is  neither  damp  nor  hard ;  and  the  Glossinae  find  there  a  good  ver- 
tical support  near  the  ground  for  the  time  when  the  larva  is  expelled.  The 
writer  has  found  about  200  pupae  of  Gl.  fusca  under  one  of  these  fallen  tree 
trunks 

The  shrub  or  herbaceous  undergrowth  is  also  of  importance  for 
pupa  resting-places  ;  it  should  not  be  too  tufted,  for  then  the.  fly  cannot 
hover  freely  enough  to  choose  a  place  to  lay  its  eggs,  while  the  presence  of 
numerous  small  roots  does  not  make  the  ground  very  soft.  The  complete 
absence  of  undergrowth  is  equally  unfavourable,  for  then  the  insect  has  not 
the  necessary  support  when  the  larva  is  expelled.  Fallen  trees,  however, 
while  preferred  most,  do  not  monopolise  the  resting-sites,  and  the  writer 
found  numerous  pupae  of  all  five  species  in  the  most  varied  places  and  corn- 
ers :  hollow  trees,  alive  or  dead,  containing  a  little  sand  or  earth  ;  the  lower 
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edge,  slightly  raised,  of  El  tic  is  palm  trunks  ;  under  the  base  of  a  sloping 
ant-hill  m  a  little  soft  ground,  etc. 

In  short,  the  pupae  of  theGlossina  are  found  practically  on  a  level  with 
the  ground,  immediately  under  the  bed  of  dead  leaves  and  humus. 

1067  -  Vegetables  in  Rural  Domestic  Economy,  in  Italy.  —  Tamaro,  d.  (Royal  Agri- 
cultural .School  of  Sassari),  in L'Alinu-nUizione, Year  I,  No.  6,  pp.  59-60.  Milan,  June,  1919. 
Taking  as  basis  the  statistics  for  1914  relative  to  the  production  of  the 
principal  foodstuffs  in  Italy,  and  allowing  for  imports  and  exports,  the 
writer  estimates  the  average  annual  consumption  per  inhabitant  of  the  prin- 
cipal foods  in  the  following  manner:  —wheat  172  kg.,  maize  50kg.,  rice 
15  kg.,  potatoes  45  kg.,  dried  pulse  16  kg.,  meat  16  kg.,  fresh  vegetables 
100  kg.,  fruit  44  kg.,  seasoning  (oil,  butter,  fats)  22  kg.,  sugar  4580  kg.,  a 
total  of  484  580  kg.  The  daily  ration  per  inhabitant  therefore  contains  the 
quantities  and  the  composition  shown  in  the  appended  table,  from  which  it 
results  that  the  average  ration  of  the  Italian  people  quite  corresponds  to  what 
hygienists  recognise  as  normal,  in  spite  of  the  very  low  consumption  of 
meat  in  comparison  with  other  peoples. 

Nutritive  elements  contained  in  average  daily  ration  in  Italy. 


FOODS 


Daily 

consump- 
tion 


Proteins 


Fats 


Carbo- 
hydrates 


Salts 
(ash) 


Wheat   (bread) 

Maize  (polenta) 

Rice 

Potatoes  .        

Dried   pulse 

Meat 

1  rcsh  vegetables 

Fruit 

isoning  (oils  and  fats). 

Su«ar    

Totals 


473 

137 

4i 

123 

43 

43 

247 

120 

(.0 

12 


36T8 

7-64 

3  "96 

1-94 

9'°3 
9-03 

3*37 

°\52 


12  99 


71-67 


amines 

grammes 

1-32 

237*49 

2  OO 

48-00 

0'54 

307 ' 

0-09 

2575 

0-58 

22-8g 

0*64 

— 

172 

30'52 

0'22 

1 5 '3  7 

OO"    O 

— 



I2'00 

6J-02 

422-7S 

5*62 

2-50 

o'33 
i"35 

0-2I 
0-48 

5*48 
1-92 


17-99 


Normal  ration  for  adult  man:  —  Protein  50-60  gin. 
dratcs  350-400  gm. 


fats  50-80  gin.  —  Carbohy- 


Vegetables  play  an  important  part  in  the  average  ration,  and  being  the 
cheap  t  .,1  th<  foods  they  ought,  according  to  the  author,  who  in  this  agrees 
with  the  hygienists,  to  be  consumed  t«>  a  greater  extent,  up  to  300  grammes 
ily  pel  head.  « 

Vegetable  growing  i^  of  greal  interest  in  rural  and  domestic  economy, 
while  agriculture  finds  in  these  plants  a  crop  yielding  the  highest  returns, 
and  domestic  econ  >my  a  food  <;i  excellent  quality  and  very  cheap. 
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1068  -  Biological  Values  of  Wheat  and  Almond  Nitrogen.  —  M,organ  a.  F.,andHEiNz, 

A.M.  (Division  of  Stousehold  Science,  University  of  California,  Berkeley),  in  The  Journal 
of  Biological  Chemistry,  Vol.  XXXVII,  No.  2,  pp.  215-222.  Baltimore,  feb.  1919. 

In  1909  Karl  Thomas  attempted  to  compare  the  biological  values  of 
various  protein  foods  by  a  comparison  of  the  minimum  quantities  of  their 
food  nitrogen  which  suffice  to  maintain  equilibrium  in  the  adult  body. 
His  work  (Arch.  Physiol.,  1909,  p.  219)  has  resulted  in  a  good  deal  of  discus- 
sion but  few  confirming  experiments.  American  authors  (Rose  and  Cooper 
McCollum,  Simmonds  and  Parsons)  have  criticised  the*  brevity  of  his 
nitrogen  balance  periods  as  well  as  the  arbitrary  formulae  used  by  him 
in  the  calculation  of  the  pzrcentage  efficiencies*  reported.  These  for- 
mulae are: 

Urine  of  N-  free  diet  +  balance  

=  biological  value 

N   absorbed 

Urine    of  N-  free  diet  +  fecal  N  +  balance 
N  ingested 


=  biological  value 


As  final  result,  the  average  is  taken  of  the  two  values  so  obtained. 

The  wiiters  estimate  that  the  Thomas  method  may  be  accepted  as  indi- 
cating to  some  degree  the  relative  protein  values  of  those  foods,  taking 
into  account,  however,  the  fact  pointed  ont  by  McCollum,  Simmonds  and 
Parsons  that  the  nitrogen  metabolism  in  the  adult  body  may  differ  in  some 
respects  from  that  observed  during  the  growth  of  the  young,  or  during  the 
process  of  lactation. 

The  subject  experimented  on  was  a  healthy  young  woman  and  partly 
the  Steck  and  partly  the  Thomas  methods  were  used.  A  double  series  of 
experiments  was  carried  out  on  the  metabolism  of  nitrogen  from  wheat 
gluten  and  almond  meal  (the  latter  prepared  by  chopping  blanched  almonds 
very  fine,  sifting  them,  and  washing  five  or  six  times  with  ether).  The 
experimental  period  lasted  about  6  months  ;  the  results  are  shown  in  detailed 
tables,  and  summarised  as  follows  :  — 

The  "  biological  values  "  of  wheat  gluten  and  almond  meal,  determined 
by  the  usual  minimum  nitrogen  feeding  method  and  calculated  according 
to  the  formulas  proposed  by  Thomas,  are  found  to  average  70.5  and  94.0. 
This  figure  fcr  wheat  gluten  is  nearly  twice  that  found  by  Thomas,  using 
wheat  flour. 

When  as  much  as  0.102  gm.  of  gluten  per  kg.  of  body  weight  was  fed, 
a  positive  nitrogen  balance  was  obtained,  but  when  the  intake  fell  to 
0.07  gm.  per  kg.  the  positive  balance  was  not  maintained,  and  at  0.068  gm. 
per  kg.  became  negative. 

A  satisfactory  positive  nitrogen  balance  was  not  obtained  with  the 
largest  amount  of  almond  meal  used,  0.071  gm.  per  kg.  of  body  weight. 

The  charactei  of  the  basal  low  protein  d1'et  used  affected  the  apparent 
availability  of  these  protein  foods,  as  expressed  in  terms  of  the  Thomas 
formulas  for  biological  values. 
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iofxi  -  The  Dietary  Properties  of  the  Pea.  —  Mc  Collum,  e.  v.,  Simmonds,  x.  and 

PARSOSN,   II.  T.    (John  Hopkins   University,  Baltimore),    in   The  Journal  of  Biological 
mis  try,  Vol.  XXXVII,  Xo.  z,  pp.  287-301,  8  charts,  bibliogr.  of  18  works.  Baltimore, 
February,  191 9. 

For  several  years  the  authors  have  been  engaged  in  the  study  of  the 
special  dietary  properties  of  human  foodstuffs,  with  a  view  to  discovering 
the  exact  nature  of  their  deficiencies  from  the  dietaiy  standpoint.  These stu- 
dies  have  now  included  all  the  more  important  cereal  grains,  wheat  germ, 
the  navy  beans  certain  leaves,  mixtures  of  cereal  grains  and  leguminous 

Is,  and  complex  mixtures  of  seeds  including  both  the  cereal  grains  and 
leguminous  seeds,  especially  the  pea  and  bean.  The  results  of  these 
studies  have  led  the  authors  to  formulate  anew  classification  of  the  food 
stuffs  based  on  their  biological  functions.  Among  the  vegetable  foods, 
those  which  are  functionally  storage  tissues,  such  as  seeds,  tubers,  certain 
roots,  and  to  some  extent  certain  modified  leaves,  e.  g.  the  thick  leaf  of 
the  cabbage,  show  decidedly  greater  dietary  deficiencies  than  do  those 
which  are  the  seat  of  great  metabolic  activity.  Examples  of  the  latter 
class  are  leaves  in  general,  but  more  especially  the  thin  leaves  which  are 
not  tilled  with  reserve  food  materials,  the  germ  of  the  seed,  and  probably 
also  those  parts  of  tubers  and  fleshy  roots  which  are  rich  in  cellular 
elements.  The  seed,  tuber  and  root  group  are  all  decidedly  deficient  in 
calcium,  sodium,  and  chlorine  among  the  inorganic  elements,  and  in 
the  quality  of  their  proteins,  and,  with  few  exceptions,  in  the  content 
ot  fat-solubJe  A.  The  leafy  portions  of  the  plants  approximate  complete 
foods,  and  in  some  plants  are  actually  complete  foods  which  suffice  to 
maintain  a  state  of  good  nutrition  in  animals  for  years. 

The  work  in  question  describes  work  on  the  dietary  properties  of  the 
common  pea,  which  supports  the  general  theory  that  vegetable  foods 
with  similar  functions  have  likewise  similar  dietary  properties.  It  also 
-1V'  ',,s  of  experiments  which  show  the  supplementary  relationships 

1  the  proteins  of  the  pea  and  casein,  gelatin,  zein,  and  lactalbumin 
Mv,1-V-      l[  is  of  interest  to  note  that,  while  both  casein   and  zein 
supplemenl  th  of  the  pea  proteins,  gelatin  and  lactalbumin 

From  the  failure  of  lactalbumin  to  supplement  the  proteins  of 
the  pea,  or  to  induce  grawth  when  fed  in  the  amounts  used  in  the  ex- 
periment   of  the  writers,  they  have  come  to  the  tentative  conclusion  that 

ilbumin  is  either  an  incomplete  protein  or  a  poorly  constituted  one.  If 
lactalbumin  wire  a  good  protein,  the  9  %  used  to  make  up  a  content  of 

..  "I  pea  protein  should  it- li  have  keen  sufficient  to  induce  good 
j;routh.  I,,  another  work,  the  writers  have  shown  that  8%  of  protein 
delved  from  the  mixture  of  proteins  contained  in  milk  is  sufficient  to  lead 
to  nearly  normal  growth,  and  9  %  of  a  protein  mixture,  two-thirds  of 
wnicnisdenved   from   rye  and   the   remainder  from  linseed  cake,  is  of 

SUC?  : !  quality  th.,1  With  this  amount   in  the  diet  young  rats  -row  at  the 

optimum  1. it.-  I.,  I,,])  adul1  size. 

No  growth  was  obtained  in  young  rats  with  diets  containing  c8  % 
"'  IactalDumin  as  the  sole  of  protein,  when  the  remainder  of  the 
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food  mixture  was  so  constituted  that  good  giowth  could  be  secured  when 
the  protein  (18  per  cent.)  of  the  diet  was  casein.  The  authors  were  forced 
to  the  conclusion  that  lactalbumin  is  a  poorly  constituted  or  an  incomplete 
protein,  and  that  the  excellent  results  of  Osborne  and  Mendel  were  due  to 
the  high  proportion  of  nitrogen  derived  from  "protein-free  milk"  which 
was  present  in  their  food  mixtures  and  served  to  supplement  the  lactalbumin 
with  respect  to  some  as  yet  undetermined  cleavage  product  which  is  essen- 
tial for  growth. 

Zein  is  lacking  in  glycocoll  and  tryptophane  and  contains  little,  if 
any,  lysine,  and  is  very  low  in  cystine,  if  indeed  this  amino-acid  is  present. 
Since  the  pioteins  of  the  pea  are  fairly  well  supplemented  by  zein,  it  fol- 
lows that  the  limiting  amino-acid  in  the  pea  is  neither  tryptophane,  lysine, 
nor  cystine.  Glycocoll  has  been  shown  by  McCollum  and  Hoageand  to 
be  ieadily  synthesised  by  the  mammalian  oiganism. 

1070  -The  Nutritive  Value  of  the  Banana (i).  — Sugiura,  k.,  and  Benedict, s.r.,  in  The 

Journal  of  Biological  Chemistry,  Vol.  XXXVI,  No.  1,  pp.  171 -189.  Baltimore,  Feb.,  1918. 

In  many  of  the  tropical  countries  the  banana  is  one  of  te  chief  foodstuffs 
in  the  diet  of  the  natives.  Thus,  Adams  states  that  in  the  States  of  Parana 
and  Santa  Catarina,  Brazil,  the  entire  population  subsists  exclusively  on 
bananas  as  a  food,  and  coffee  as  a  drink  ;  and  these  sections  are  famous  for 
the  strength  and  endurance  of  their  labouring  classes.  PrESCOTT  points 
out  that  the  combination  of  bananas  and  milk,  in  proper  proportion, 
would  constitute  a  good  aiet  for  man.  Myers  and  Rose  reported  that  the 
banana  appears  to  be  a  particularly  valuable  food  to  employ  in  dietetic 
treatment  in  mild  cases  of  nephritis  with  nitrogen  retention. 

The  present  work  is  a  study  of  the  nutritive  value  of  bananas  as  de- 
termined by  the  maintenance  and  growth  of  albino  rats  when  placed  upon  a 
diet  of  bananas,  or  bananas  together  with  certain  supplementary  substances. 

The  results  are  shown  in  a  number  of  tables  arjo  with  eleven  charts. 

Conclusions.  —  i)  The  banana  is  deficient  in  protein  and  water-so- 
luble accessory  as  a  foodstuff  for  the  growth  or  maintenance  of  albino  rats. 
2)  A  diet  of  bananas,  purified  casein,  and  yeast  or  carrot-extract 
is  sufficient  for  the  perfect  growth  and  reproduction  of  the  albino  rat.  Such 
a  diet  is  not,  howevei,  adequate  for  the  production  of  proper  milk  by  the 
mother. 

■  3)  Purified  casein  supplements  the  banana  other  than  by  the  simple 
addition  of  protein.  The  casein  ;n  the  ration  cannot  be  satisfactorily  re- 
placed by  washed  and  dialysed  beef. 

1071  -  The  Antiscorbutic  Property  of  Desiccated  and  Cooked  Vegetables  (2).—  Givens, 

M.  H.,  and  Cohen,  B.,  (Sheffield  Laboratory  of  Physiological  Chemistry  and  Department 
of  Public  Health  of  the  School  of  Medicine,  Yale  University,  New  Haven),  in  The  Jour- 
nal of  Biological  Chemistry,  Vol.  XXXVI,  No.  i,  pp.  127-145.  Baltimore,  Oct.,  1918. 
As  the  diied  vegetable  industry  has  extended  until  it  is  on  a  large  scale, 
it  is  very  important  to  ascertain  what  effect  this  treatment  has  from 

(1)  See  R.,  Nov.  1918,  No.  1198.  (Ed.) 

(2)  See  R.,  Jan.  1918,  No.  2  ;  Feb.  1918,  No.  125  ;  Dec.  1918,  No.  1322.  (Ed.) 


[1069-1071] 


1002  RT'RAL   HYGIENE 


the  hygienic  point  of  view  on  foods  so  treated.  The  writers-studied  the 
e  of  cabl  >age,  a  vegetable  to  which  antiscoibutic  properties  have  long  been 
attributed,  to  determine  whether  diying  at  low  temperatures  (38-52°C). 
high  temperatures  (65-780  C.)  or  cooking  followed  by  diying  at  high  tempe- 
ratures cestrcyed  these  properties.  In  addition,  they  studied  the  physio- 
logical value  of  potatoes  cooked  and  then  dried  at  a  high  temperature 

-(  °  C).  Guinea  pigs  weie  used  for  the  experiments. 

It  was  fc  und  that  a  small  daily  addition  of  rax&  cabbage  to  a  scurvy- 
producing  diet  was  found  to  prevent  scurvy  in  the  guinea  pig.  Cabbage 
dried  in  a  current  of  air  at  40-52°C.  retained  some  of  its  antiscorbutic  value  in 
that  it  would  considerably  delay  the  onset  of  scorbutic  symptoms,  thereby 
prolonging  life.  Furthermore,  it  could  be  employed  as  a  dietotherapeutic 
agent  if  the  signs  of  scurvy  were  recognised  early  enough.  The  course  of  the 
experiments  led  the  writers  to  believe  that  the  "  low  dried  "  cabbage  will 
prevent  scurvy  in  the  guinea  pig  and  initiate  recovery  from  scorbutic  symp- 
toms, provided  that  the  animal  will  consume  a  diet  supplement  of  1  gm. 
daily. 

Cabbage  heated  in  an  oven  for  two  hours  at  75-800  C,  then  dried  at 
65  70"  C.  for  several  days,  lost  its  antiscorbutic  power.  Cabbage  cooked 
for  30  minutes,  then  subjected  to  drying  for  2  days  at  65-700  C.  exhibited 
no  potency  as  an  atiscorbutic. 

Potatoes  cooked  and  dried  for  2  days  at  65-700  C,  in  the  amounts  used, 
possessed  no  antiscorbutic  value.  The  experiments  also  indicated  that 
ronghage  is  not  the  determining  factor  in  the  course  of  scurvy  in  guinea 
pi.^s.  They  also  confirmed  the  work  of  Cohen  and  Mendel  in  indicating 
that  the  antiscorbutic  property  is  not  identical  with  the  so-called  fat -and 
water-soluble  dietary  at  present  recognised. 

1072  -  The  Antiscorbutic  Factor  in  Lemon  Juice  (1).—  harden,  a., and zilva,  s.  e.,  in 
The  Biochemical  Journal,  Vol.  XII,  No.  3,  pp.  259-269,  5  diagr.  Cambridge,  Oct.,  1918. 
By  eliminating  the  free  citric  and  other  organic  acids  in  lemon  juice  by 
treatment  with  precipitated  carbonate  of  calcium,  addition  of  absolute  alco- 
hol, filtering  and  concentration,  an  antiscorbutically  active  residue  is  ob- 
tained. Comparative  experiments  by  the  writers  showed  that  the  best  part 
it  not  the  whole  of  the  antiscorbutic  content  of  the  lemon  juice  is  present  in 
this  traction.   .\!'t<r  keepingthe  lemon  juice  for  abont  a  fortnight  in  cold  stor- 
.  a  marked  loss  can  be  observed  in  its  potency  although  it  still  remains 
[airly  active.  By  evaporating  the  treated  lemon  juice  to  dryness  at  30-40°C 
in  acid  medium  an  active  drj  residue  is  obtained.  Subcutaneous  injections 
ot  very  potent  do  treated  lemon  juice  (equal  to  100  cc.  of  natural 

juice)  failed  to  arrest  the  progress  of  well-declared  scurvy  in  guinea  pigs.  J 
The  administration  (by  the  mouth)  of  very  concentrated  doses  of  treated 
Union  juice,  in  quantity  equal  to  900  [280  cc,  of  natural  juice,  during  4  or| 
5  days  and  previous  to  depriving  guinea  pigs  of  the  antiscorbutic  factor,  did 
not  pieveni  or  delay  the  onsel  of  scurvy-   The  very  high  curative  effect 

(1)  Bee/?.,  Jan,  1  ■<  ;  Feb.  1918,  No.  X25 ;  Dec.  19x8,  No.  1322.  (£4.) 
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of  the  treated  lemon  juice,  administered  by  the  mouth,  on  an  advanced 
stage  scorbutic  monkey  (Macacus  rhesus)  has  been  demonstrated.  Hence 
the  antiscorbutic  principle  of  lemon  juice  should  be  administered  by  the 
mouth  ;  it  has  a  high  curative  effect  but  is  of  little  value  as  a  preventive. 

1073  -  Wholesome  Drinks  Recommendable  for  Tropical  Countries.  — SeeNo.  1232  of  this 

Review. 

1074  -  The  Reform  of  the  Higher  Agricultural  Instruction  Institutes  and  of  the  Agri- 
cultural Experiment  Stations  in  Italy  (Atti  del  Comitato  Nazionale  Scientifico-tecnico 
per  lo  sviluppo  e  l'incremento  dell'industriaitaJiana).  —  L'Industria,  No.  21,  pp.  653- 
656.  Milan,  Nov.  15,  191 8. 

Report  of  the  Commission  nominated  by  the  Scientific  and  Technical 
Committee  for  the  encouragement  of  Italian  industries,  instructed  to  report 
on  the  state  of  the  Institutes  in  question  and  to  bring  forward  propositions 
relative  to  the  reform  of  the  higher  agricultural  instruction  Institutes  and 
of  the  agricultural  experiment  stations  in  Italy. 

I.  —  Higher  Schools  of  Agriculture  — ■  There  are  in  Italy  five 
higher  schools  of  agriculture,  of  which  three  are  under  the  control  of  the 
Ministry  of  Agriculture  (Milan,  Portici,  Perugia)  and  the  other  two  of  tb- 
Ministry  of  Public  Instruction  (Pisa  and  Bologna). 

The  fact  that  the  higher  schools  of  agriculture  are  not  all  under  the 
same  direction  gives  rise  to  several  inconveniences.  First,  the  two  groups 
of  schools  are  differently  organised,  not  merely  in  details  but  also  in  theis 
general  constitution.  The  instruction  given  is  not  in  all  respects  the  same, 
while  the  diplomas  granted  are  so.  This  difference  in  teaching,  as  well  as 
the  lack  of  parallelism  in  the  courses,  makes  the  passage  of  pupils  from  one 
school  to  another  difficult,  a  process  which  should  be  of  real  utility  on 
account  of  the  great  diversity  among  Italian  agricultural  conditions.  A 
fundamental  and  organic  law  is  needed  to  co-ordinate  instruction  in  agri- 
culture. 

Undei  present  conditions  the  following  reforms  are  considered  ne- 
cessary • 

Apprenticeship  on  farms.  —  It  is  thought  advisable  for  pupils  leaving 
the  schools  to  undergo  a  suitable  practical  course  before  taking  up  agricul- 
ture as  a  career.  At  present,  some  of  the  schools  have  no  farm  suitable 
for  this  purpose. 

The  students  at  the  Milan  school  at  present  gain  their  experience  at 
the  peripatetic  chairs  of  agriculture  ("  Cattedre  ambulanti  di  agricoltura  "). 
The  holders  of  these  professorships  cannot,  on  account  of  their  numerous 
activities,  follow  the  course  of  each  of  their  pupils,  as  would  be  desirable. 
It  is  therefore  necessary  for  each  school  to  have  a  farm  of  an  industrial 
character,  under  separate  management  and  financially  self-supporting. 

The  teaching  of  agricultural  industries  must  include  good  demonstra- 
tion, beginning  with  the  elaboration  of  agricultural  products  which  the 
school  farm  could  supply  for  such  purposes.  Likewise  a  trained  stall  is 
necessary  which  can  devote  its  whole  time  to  the  study  of  these  industries. 
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In  some  schools  this  teaching  is  carried  out  by  class  lecturers,  without  ex- 
perimental material 

Grants  for  museums  and  laboratories.  —  The  sums  granted  by  the  au- 
thorities to  the  laboratories  and  scientific  museums  are  not  only  too 
small  but  even  below  the  minimum  necessary.  In  certain  cases  the  amount 
con  nlv  a  few  hundred  francs  per  annum  !     The  scientific  apparatus 

Iso  too  scanty,  and  the  professors,  being  unable  to  meet  teaching  requi- 
rements  and  modern  experimental  necessities,  find  it  impossible  to  carry  out 
scientific  research. 

The  remarks  made  regarding  University  laboratories,  which  are  being 
now  provided  for,  at  least  in  part,  apply  equally  to  the  laboratories  in  the 
higher  schools  of  agriculture. 

Experimental  grounds,  cattle  sheds,  etc.  —  It  is  no  less  necessary  to  found 
near  the  farm,  but  independent  of  it,  and  also  in  other  places,  well-equipped 
experimental  grounds  to  put  into  practice  the  tests  required  for  more 
advanced  instruction  and  for  progress  in  agriculture.  The  fields  exist- 
in-  at  present  are  entirely  inadequate  to  meet  these  requirements,  both  on 
•  unit  of  their  limited  extent  and  on  account  of  the  limited  means  at  their 
disposal.  It  is  likewise  necessary  to  provide  experimental  stock  sheds  to 
allow  for  research,  under  conditions  similar  to  those  for  practical  work,  as 
well  as  places  for  rearing  silk-worms,  poidtry,  etc. 

Sta  -The  organisation  of  the  Milan  and  Portici  higher  schools  of 
agriculture  still  remains  as  it  was  at  their  foundation.  Thus  the  number  of 
professois  and  assistants  is  unchanged,  while  the  number  of  students  has 
doubled  and  the  length  of  the  course  has  been  increased  to  four  years. 

R  form  of  some  of  the  chairs.  —  Some  of  the  chairs  are  in  need  of  re- 
form, such  as  those  of  agricultural  mechanics  and  of  technology  of  agri- 
cultural chemical  industries  in  the  Milan  school,  the  latter  subject  having 
as  yet  no  professorship  attached  to  it. 

Regarding  i  gricultural  mechanics,  the  professor  must  be  in  a  position 
to  make  studies  and  trials  of  machinery,  but  for  this  purpose  he  must 
have  one  or  more  assistants  as  well  as  a  workshop  with  technical  spe- 
cial! 

[t  is  ae<  essary  also  to  improve  the  status  of  the  assistants  and  increase 
the  number  of  them,  now  quite  insufficient,  and  in  fairness  the  position  of 
tin  junior  technical  staff  should  be  defined  and  improved,  as  well  as  that 
of  the  administrative  and  working  staff,  all  of  which  up  to  1919  were  un- 
classified and  only  iii  that  year  entered  on  the  disablement  and  old-age 
insurance  scheme  (Cassa  per  l'inwdidita  e  la  vecchiaia). 

All  these  basic  defects  can  be  remedied  only  by  a  law  to  co-ordinate, 
modify  and  complete  th  ting  system.  In  passing  it  may  be  remarked 

that  a  1  law   and    regulation    has  already  been  provided    for   the 

higher  schools  of  commerce  which  were  instituted  a1  a  more  recent  date 
than  the  chools  of  i  riculture.  The  same  is  th,'  case  for  the  Florence  royal 
in  -titnte  of  advanced  foresl  ry. 

The  annexed   table  shows  the   various  items  of  expenditure,  and  the 

amount  cooad<  red  neo       ry  to  estimate  in  this  connection: 
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Cost  of  equipment  :  — 

Farm  (not  including  the  land)  of  100  to  200  hectares  for  two  schools  .    .    .    . 
Experiment  ground  (for  4  teaching  chairs)  of  12  hectares,  for  two  schools  .    . 

Experiment  stock-shed  at  100  000  lire  ;  for  2  schools :    .    .    . 

Silkworm  nursery,  places  for  poultry  rearing,  etc.,  100  000  lire ;  for  2  schools  . 
Extension  and  organising  of  chairs  of  agric.  mechanics  and  agric.  chemi- 
cal industries 

Total  cost  of  equipment   .    .    . 

Increase  in  annual  running  expenses  :  — 

Experiment  ground  :  30  000  lire  :  for  2  schools 

Experiment  stock-sheds,  silk-worm  rearing,  etc.,  20  000  lire ;  for  2  schools   . 
General  grant  for  collections  and  laboratories,  10  000  lire  ;  for  3  schools  .    . 

Library,  10  000  lire  ;  for  3  schools 

8  professorships  (increase  from  4  500  to  7  000  lire)  ;  for  3  schools   .    .    .    . 

Assistants  for  3  schools 

Farm  managers,  for  2   schools 

Direction  and  technical  staff  and  servants,  for  2  schools 

Total  increase  in  expenses    .    .    . 

Royal  Higher      School   of  Agriculture  Milan 

»  »  »         »  »  Portici 

»  »         Institutes  »  Perugia 

Total  annual  running  expenses   .    .    . 


600  000 

lire 

200  000 

»  • 

200  00O 

» 

200  OOO 

» 

200  OOO 

» 

I  400  OOO 

lire 

60  000 

lire 

40  OOO 

» 

300  000 

» 

30  OOO 

» 

60  OOO 

» 

45  000 

» 

14000 

» 

90  000 

» 

639  000 

lire 

239  401 

lire 

234695 

» 

165  204 

» 

639  300 

lire 

II.  Agricultural  Experiment  Stations.  —  In  Italy  the  first  agri- 
cultural experiment  stations  were  founded  in  1870-1871-1872.  Some  of 
them  were  of  the  general  research  type,  others  (Padua,  Iyodi,  etc.)  specia- 
lised. Later  on,  other  stations  were  founded  and  some  were  discontinued. 
Their  programmes  were  good,  but  for  want  of  sufficient  support  they  found 
it  difficult  to  exist. 

The  agricultural  experiment  stations  must  be  rescued  from  the  al- 
most abandoned  state  into  which  they  have  fallen,  so  as  to  permit  the  car- 
rying out  of  the  programmes  for  which  they  were  founded.  As  it  was  a 
royal  decree  which  called  them  into  being,  like  the  higher  schools  of  agri- 
culture, therefore  a  law  is  needed  to  provide  for  their  systematic  reorganis- 
ation so  that  they  can  be  in  a  position  to  take  up  agricultural  experiment 
with  appropriate  and  sufficient  means.  The  means  at  present  available 
to  them  and  their  present  oiganisation  could  not  support  really  effective 
work. 

Since  being  first  founded,  the  agricultural  expeiiment  stations  have 
been  charged  with  the  service  of  analysing  agricultural  materials  for  pub- 
lic and  private  institutions.  As  the  number  of  analyses  went  on  increasing 
enormously,  this  led  to  the  abandoning  almost  entirely  of  experimental 
work.  The  work  of  analysis,  as  well  as  the  survey  and  enforcing  of  State 
laws  (with  regard  to  oils,  wine,  butter,  cheese,  fertilisers,  etc.)  must  not  be 
allowed  to  supplant  and  crush  out  experimental  woik,  as  often  happens. 
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The  analytical  department  should  be  apart,  from  the  others,  or  handed  over 
to  a  special  institute  organised  by  the  government  with  suitable  means  and 

.'  iff- 

The  discontinuance  and  the  transformation  of  some  agiicultural  ex- 
periment stations  into  badly  equipped  laboratories  of  agricultural  chemis- 
try (Udine,  Forli,  Palermo)  is  in  reality  a  step  backwards.  These  labo- 
ratories being  unable  to  be  of  real  utility  in  scientific  research,  should  be 
done  away  with,  or  should  be  returned  to  the  old  form,  with  the  real  func- 
tions  of  agricultural  stations. 

Of  late  yeais,  new  stations  have  been  created  which  meet  piesent  re- 
quirements rather  bettei,  such  as  the  seed-growing  station  at  Rieti,  the 
beet-growing  station  at  Rovigo,  the  citrus-growing  station  at  Acireale, 
the  rice-growing  station  at  Vercelli  and  the  agricultural  bacteriology  sta- 
tion at  Crema.  . 

It  should  not  be  forgotten,  also,  that  the  regulations  in  force  for  Italian 
agricultural  stations  vary  from  one  institute  to  another.  Some  stations 
founded  by  consortia  of  several  institutions  with  the  help  of  the  Ministry, 
enjoy  a  certain  amount  of  autonomy,  which  is  not  always  of  advantage  to 
the  purposes  for  which  the  stations  were  founded. 

The  conditions  for  the  staff  of  stations,  who  are  in  charge  of  fine  work, 
ought  to  be  improved,  if  it  is  to  become  possible  to  recruit  them  and  to  re- 
tain them  for  any  length  of  time. 

All  the  agricultural  experiment  stations  should,  in  addition,  have  ade- 
quate grants  to  buy  laboratory  supplies  if  they  aretodo  useful  work,  whereas 
at  present  they  get  only  trifling  sums  (sometimes  insufficient,  or  almost 
so,  to  pay  the  salaries  of  the  staff),  and  they  should  also  have  a  farm  or 
experimental  grounds  adapted  to  the  necessary  investigations.  Again, 
the  stations  which  are  of  a  specialised  type  should  be  provided  with  the 
ins  necessary  to  practice  the  industries  which  constitute  their  programme 
of  work.  Likewise,  the  stations  for  cheese- making,  wine  research,  etc., 
ought  to  own  special  holdings,  machinery  for  the  treatment  of  milk,  cellars 
for  wine  making,  etc.  and  under  conditions  similar  to  those  obtaining  in 
private  industries. 

Needisfell  also  f  01  some  new  special  stations,  which  would  be.  of  great 
interest  now,  as,  for  example,  an  agricultural-mechanics  station. 

There  are  regions  which  have  no  agricultural  experiment  institution, 
such  as  Sardinia  and  the  whole  of  ."south  Italy,  where  there  is  only  one  sta- 
tion of  a  special  nature, itself  in  process  of  reorganisation  (Acireale).  Hence 
the  existing  institutes  should  be  distributed  in  a  suitable  fashion,  so  that 
1  conditions  may  be  studied  on  the  spot. 

During  th  on  [914  [5,  the  sum  of  328  910  lire  was  spent  in  Italy 

i"!  1  -■  agricultural  experiment  and  special  stations,  or  an  average  of  .;i  000 
lire  pel  station  In  addition,  the  Ministry  contributed  a  total  grant  of 
1  ('»  100  lit-  to  24  independent  experimental  institutions  annexed  to  schools 
and  to  various  other  bodies.  I  [ence,  in  [914-15,  the  sum  of  500000  lire  was 
-pent  in  Italy  on  agricultural  experimentation. 

In  ordei  t<>  satisfy  the  urgent  requirements  shown  in  the  domain  of 
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Italian  agricultural  experiment,  a  complex  collaboration  would  seem  to  be 
necessary.  It  is  for  the  Government  to  take  the  opportune  legislative  steps 
and  to  make  grants,  supplemented  by  contributions  from  local  bodies  and 
agricultural  societies.  The  help  also  of  manufacturers  who  are  engaged  in 
working  up  the  raw  material  of  agriculture,  and  of  all  those  who  have  a 
direct  interest  in  agricultural  production  or  progress,  is*  necessary.  The  pos- 
sibility of  direct  help  from  farmers,  especialty  great  landowners,  should 
not  be  overlooked  either. 

The  financial  statement  which  follows,  based  on  the  preceding  remarks, 
includes  the  reorganisation  of  extant  experiment  institutions  and  the 
foundation  of  5  new  agricultural  stations  for  which  the  need  is  much  felt. 

(A)  Reorganisation  oe  existing  institutes. 

(1)  Royal  agricultural  experiment  stations,  of  general  character 
(Turin,  Asti,  Iyodi,  Padua,  Rovigo,  Modena,  Florence,  Rome  [2],  Rieti, 
Ascoli   Piceno,  Acireale). 

(2)  Various  agricultural  experiment  institutes  (Agricultural  chem- 
istry laboratory  and  experiment  station  of  the  Royal  Higher  School  of 
Agriculture  Milan  —  Rice-growing  station  of  Vercelli  —  Agricultural 
chemistry  laboratory  of  Udine  —  Agricultural  chemistry  laboratory  of 
Forli  —  Agricultural  bacteriology  experiment  station  of  Crema). 

(B)  Proposed  new  experiment  institutes. 

2  for  South  Italy,  1  for  Sicily,  1  for  Sardinia,  and  1  Institute  of  agricul- 
tural mechanics.     In  all,  5  institutes. 

Cost  of  equipment  (buildings  excluded)  : 

Equipment  of  experiment  grounds  or  industrial  plant,  etc. :  22    institutes   at  lire 

50  000  lire  each 1  100  000 

Extra  grants  to  existing  institutes  for  increase  and  improvement  of  scientific 

and  other  equipment:  17  institutes  at  20000  lire 340000 

Scientific  and  other  material  for  equipping  5  new  institutes,  at  100  000  lire  each  500  000 

Total  cost   of  equipment    ...         1  940  000 

Increase  in  annual  running  costs. 

For  the  12  institutes  enumerated  in  (1)  above  at  60  000  each 720000 

For  the  5  institutes  (with  smaller  grants  at  present)    enumerated    in  (2)  above, 

at    100  000  lire    each 450  000 

Annual  cost  of  5  newly  established  stations,  at  100  000  each 500000 

Total  increase  per  annum    ...         1  670000 

Annual  expenses  (session  1914-15J. 

lire 
For  agricultural   experiment   stations   and   institutes 529000 
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1075  -  Creation  of  a  Forestry  School  at  Madagascar  and  Exploitation  of  the  Forests  by 
the  Public  Administrator  —  Bulletin  de  V Office  colomal,Yeax  XII,No.  137, pp.  350-351- 
Paris-Melun,  May,  mi   • 

By  the  decree  of  March  14,  1919,  the  Governor  General  of  Madagascar 
up  a  native  school  of  forestry  at  Analamazaotra,  near  Perinet,  on  the 
railway  from  Tananarive  to  Taraatave. 

As  stated  in  the  preface  which  precedes  the  decree,  the  intention  is 
to  safeguard  the  island  forest,  which  was  threatened  by  the  depredations 
committeed  by  the  natives  on  their  own  account  or  on  behalf  of  certain 
European  exploiters.  The  native  pupils  will  learn  at  this  school  conditions 
of  management,  working  and  renewing  of  the  forest.  To  make  the  teaching 
of  practical  value,  a  forest  reserve  of  over  100  000  hectares  is  attached  to 
the  school.  This  area  will  also  enable  the  colony  to  supply  firewood  for 
the  railway  from  Tananarive  to  the  east  coast  and  industrial  timber  for  the 
other  public  services. 

The  European  and  native  staff  of  directors  and  overseers  will  share  in 
the  profits  of  the  undertaking,  as  well  as  specially  deserving  workmen  who 
have  worked  steadily.  The  share  of  the  staff  is  fixed  at  10  %  of  the  profits 
realised  by  the  colony  on  the  undertaking. 

Several  forest 'sections  have  been  made  into  reserves  and  will  be 
developed  under  the  public  administration. 

As  cutting  goes  on,  regeneration  of  the  forest  will  be  undertaken. 

The  opening  work  on  the  Analamazaotra  scheme  was  begun  in  the 
presence  of  M.  Fauciiere,  Inspector  General  of  the  Agricultural  and  Forest 
Departments. 

1076  -  A  Timber  Institute  for  the  British  Empire.  —  unwin,  a.  h.  (Late  Nigerian  For- 
est Service),  in  United  Empire,  Vol.  IX  (New  Series),  No.  16,  pp.  285-287.  Lmi- 
don,  i<)i8. 

ior  to  the  War,  the  chief  West  African  timbers  which  found  a  ready 
market  in  England  were  obtained  from  the  following  species  of  trees  :  — 
Mahogany  and  various  Khaya  and  Entandrophragma  species  ;   cedar  maho- 

y  and  cedar  [Guarea  sp.)  ;  African  walnut   [Lovoa  Klaineana)  ;  ebony 

ospyros sp.);  iroko  (( '  /ilorophora  excelsa).  Other  species  reported  on  favour- 
ably  wi  ironwood  {Lop/iira  procera)  ;  oak   (Ostryoderris)  ;  mahogany 

(Afzelia  africana  and  other  species)  ;  satin  wood  {Afromorsia  laxi flora  and 
Zantoxylon  mucrophyUum)  ;  red  oak  (Berlinia  sp.) ;  mahogany  (Riciuo- 
dendron  africanum)  ;  cedar  mahogamy   (Carapa  sp.).  In  the  West  African 

sts,  however,  tin  re  are  several  hundred  different  species  and  genera   of 

bei  trees. 

'  »n  the  other  hand,  although  the  Germans  started  several  years  later 
in  testing  similar  timbers  obtained  from  the  Cameroon  and  Gaboon,  they 
had  su<  ceeded,  prior  to  the  out-break  of  the  War,  in  finding  a  good  market 
in  Germany  no1  only  for  ordinary  African  mahogany ,  but  also  for  the  heav- 
iervarii  ;  well  as  for  other  promising  hardwoods,  such  as  paddlewood 

[I  varia  B  i  enii)  and,  most  important  of  all,  several  kinds  of  soft  woods, 
such  as  cotton  tree  [Eriodendron  orientate). 

At  the  present  (1918),  of  course,  all  imports  into  England  are  stopped, 
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and  thus  the  timber  export  trade  from  British  West  Africa  is  more  or  less 
at  a  standstill.  However,  that  need  not  preclude  from  considering  what 
type  of  business  organisation  of  institute  is  necessary  in  order  to  promote 
the  most  rapid,  efficient,  and  full  use  of  all  the  available  timbers  in  British 
West  Africa  for  the  British  market. 

Already  in  England  there  is  the  Imperial  Institute,  created  especially 
for  examining  and  reporting  on  the  suitability  and  value  of  colonial  pro- 
ducts generally.  While  using  the  facilities  thus  offered  to  the  fullest  ex- 
tent, it  seems  most  necessary  to  form  a  Bureau  or  Institute  subsidiary  or 
allied  to  the  Imperial  Institute,  charged  primarily  with  the  function  of 
enlarging,  developing,  and  finding  new  markets  in  Great  Britain  for  West 
African  timbers  after  they  have  been  technically  examined  as  to  their 
value. 

Te  main  functions  for  this  Institute  would  be  :  — 

1)  The  receiving  of  timber  sample?,  first,  perhaps,  from  British  West  Africa,  but 
later  on  from  all  other  British  Colonies,  through  the  good  offices  of  the  Colonial  Office  and 
Colonial  timber  merchants,  and  lastly  from  the  rest  of  the  world. 

2)  Obtaining  research  reports  as  to  the  latest  methods  of  timber  investigation  from 
the  Department  of  Scientific  and  Industrial  Research. 

3)  Obtaining  technical  reports  as  to  qualities,  etc.,  from  the  Imperial  Institute  or 
other  sources. 

4)  Obtaining  lists  of  any  new  timber-using  trades  or  industries  from  the  Commercial 
Intelligence  Branch  of  the  Board  of  Trade. 

5)  Circularising  members  of  the  Timber  Trades  Federation  as  to  new  timber  and 
obtaining  from  them  names  of  new  members. 

6)  Notifying  the  Worshipful  Company  of  Carpenters  of  all  new  timbers,  and  gett- 
ing papers  read  before  them  011  these  subjects. 

7)  Obtaining  reports  as  to  values  from  brokers  and  merchants,  after  those  mentioned 
in    (3)  have  been  submitted  to  them. 

8)  Circularising  all  timber  merchants  and  users,  as  to  new  timbers  received  and  likely 
to  be  of  use  to  them. 

9)  Notifying  the  Wood-workers  Society  or  other  trade  unions  of  wood-workers,  such 

as  the  Amalgamated  Society  of  Joiners  and  Carpenters,  of  any  new  timbers  introduced,  invit-  . 

ing  their  cooperation  in  their  extended  use  in  the  suggested  industries. 

10)  Putting  colonial  exporters  or  importers  of  timber  in  touch  with  home  brokers, 
merchants  and  users  of  new  colonial  timbers.  . 

n)  Stimulating,  both  by  pamphlet  writing  and  advertisement  in  the  Press,  the  use 
of  new  colonial  timbers. 

j 2)  Forming  an  impartial,  business-like  scientific  platform  for  the  consideration 
of  all  matters  connected  with  wood. 

CROPS  AND  CULTIVATION. 
1077  -  Effects  of  Climatic  Conditions  on  Wheat  Development  at  Tapada  da  A  juda,  Por-      agricultu: 

tugal.  —  Figtjkiredo,  F.  F.  A.,  in  Jornal  de  Sciencias  matematicas ,  jisicas  e  naturals,        meteoroi.< 
Vol.  II,  No.  5,  pp.  29-32,  2  plates.  Iyisbon,  January,  1910. 

Results  of  a  series  of  parallel  experiments  on  wheat  development  and  , 

climatic  conditions  made  with  the  view  of  determining  in  what  manner,  and 
to  what  extent,  these  conditions  influence  the  growth  of  the  seed  and  the 
quantity  and  quality  of  the  crop. 
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For  this  purpose,  two  sowings  were  made  during  the  agricultural 
year  1916-1917,  one  (A)  on  November  1,  the  other  .(B)  on  January  8; 
owing  to  the  different  dates  of  these  sowings,  the  growth,  stages  of  the  plants 
coincided  with  different  dates  and  different  conditions  of  weather,  thus  mak- 
ing it  easv  to  discover  any  possible  bio-meteorological  correlations. 

In  the  ease  of  both  of  the  above-mentioned  crops,  the  following  stages 
wen-  taken  into  account:  sowing,  germination,  tillering,  ear-formation. 
ripening,  harvesting,  observations  being  made  at  the  same  time  upon  the 
temperature  of  the  air,  the  number  of  hours  of  sunshine,  the  amount  of  the 
rainfall,  and  the  dampness  of  the  soil  at  a  depth  of  30  cm. 

It  is  shown  by  the  data  collected,  that  the  action  of  ram,  especially  of 
that  falling  between  the  tilleiing  stage  and  ear-formation,  is  the  dominant 
factor.  Its  action,  contrary  to  what  occurs  in  other  countries,  is  negative; 
the  Less  rain,  the  larger  the  crops.  Excessive  humidity  at  the  tillering 
stages  completely  saturates  the  ground  producing  the  rotting  of  the  old 
roots,  which  prevents  the  growth  of  young  roots  exactly  at  the  time  when 
the  plant  has  the  greatest  need  of  a  well-developed  root  system  in  order 
to  cope  with  rapid  and  extensive  growth.  Hence  the  inverse  relation  be- 
tween rainfall  and  grain  yield. 

Table  I.  —  Data  obtained  for  year  1916-1917. 


Yield 

Weight  1  if  1  litre  of  wheat 

Prom  sowing  to  germination.  .    . 

5l      «      germination  In  tillering    .   . 

»      tillering  to  ear-formation  .   . 

5  ,     "      ear-formation  to  harvest    . 

/ 
«  Totals 


Sowing  A 

Sowing  B 

3.9  times  the  seed  corn 
0.75  kg. 

90.6 

90.2 

574-8 

83.2 

r  3. 3times  the  seed  com 
0.80  kg. 

127.2 
74-3 

70.3 
71.6 

838.8 


343.9 


By  adding  to  the  data  of  1916-1917  those  referring  to  the  3  preceding 
irs,a  total  of  8  experiments  is  obtained,  of  which  the  results  fall  under 
two  heads  :  1)  scanty  yield  ;  2)  heavy  yield. 
Table  II  gives  the  average  data  of  the  2  lots. 

Table  II   —  Average  Data  for  the  2  lots. 


Veld      

Wc  !.■[  ..f  i  litre  ol  ( '>m 

1  1  minati  m  .  . 
ci  »  germination  till  tillering  .  . 
•5  1      .      tillering  til  eat  formation . 

5  \     •      ear  1  •  >  1  in, iii' 'ii  t iii  harve  1 

<*  \  Totuh 


Scanty  Yield 

Heavy  Yield 

7.5  times  the -col  corn 
O.781  kg. 
60.7 

159-7 

532-4 
76.4 

1 3 . 7  times  the  seed  a  .rn 
0.80  kg. 

843 
183.4 
325.0 

68.5 

h:».-: 
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These  data  confirm  what  was  said  respecting  the  year  1916-1917,  and 
also  prove  that  at  Tapada  de  Adjuda  (Portugal),  there  is  an  inverse  rela- 
tion between  the  yield  of  grain  and  the  rainfall  at  the  tillering  period. 

1078  -  The  Effect  of  Climatic  Conditions  on  the  Vegetative  Growth  and  Seed  Produc- 
tion of  Rice  in  the  Philippines.  —  de  peralta  y  leano,  p.,  in  the  Phmppin- 

Agriculturist,  Vol.  VII,  No.  6,  p.  159-183.  Los  Bafios,  January,  1919. 

The  results  of  parallel  experiments  planned  to. bring  out  the  correla- 
tions between  the  development  of  rice  (Inintiw  variety)  and  climatic  condi- 
tions. The  work  was  done  by  the  author,  at  the  Agricultural  College  of 
I^os  Banos  (Philippines).  In  the  biometric  tables,  the  following  details  are 
taken  into  account :  length  of  vegetative  period;  growth  in  leaf  area; 
height  of  stalks ;  time  of  ripening ;  yield  of  grain.  The  weather  records 
included  the  air  temperature  in  degrees  C. ;  rainfall  in  cc. ;  evaporation 
in  cc. ;  insolation  in  cc.  The  evaporation  was  measured  with  a  Livingston 
atmometer  with  porous  cups. 

The  data  thus  obtained  are  collected  in  tables  and  also  plotted  as  graphs. 

Growth  in  Leaf  Area.  ■ —  We  find  from  examining  the  diagrams  giving 
the  amount  of  insolation  and  evaporation,  that  the  leaf  product  increases 
with  the  increase  in  insolation  and  evaporation.  Thus,  in  lot  I,  the  leaf 
area  is  5072.6  sq.  cm.  and  the  evaporation  4016.7  cc.  ;  in  lot  II,  the  leaf  area 
is  2589.5  sq.  cm.  and  the  evaporation  3161.9  cc. ;  in  lot  III,  the  leaf  area  is 
2111.8  sq.  cm.  and  the  evaporation  2785.6  cc,  and  so  on.  The  effect  of  tem- 
perature is  much  less  noticeable  than  that  of  evaporation,  but  during  the 
cooler  periods  the  leaf-product  is  less  than  during  periods  of  ordinary  tem- 
perature. 

Straw.  —  In  the  case  of  the  straw,  as  in  that  of  the  leaves,  the  highest 
yield  is  obtained  when  evaporation  is  greatest.  The  corresponding  values 
were  :  in  lot  1,  straw  5223.3  gm.  total  evaporation  4016  cc,  and  in  lot  8, 
straw  1305.9  gm.,  total  evaporation  1799.2  cc. 

Grain.  —  The  grain  yield  rises  with  the  increase  in  evaporation.  The  total 
evaporation  was  2161.9  cc,  and  1799.2  cc.  when  the  yields  were  74.4 
cavaries  (i)  and  9.2  cavanes  respectively. 

On  the  other  hand,  there  appeared  to  be  no  connection  between  rainfall 
and  grain  yield. 

Conclusion:  —  Evaporation  would  appear  to  be  the  factor  chiefly  af- 
fecting the  growth  and  yield  of  the  Inintiw  variety  of  rice. 

1079  -  The  Effect  of  Climatic  Conditions  on  the  Formation  of  Cyanogenetic  Glucosides 

in  Sorghum.  —  See  No.  1 104  of  this  Review. 

1080  -  The  Effect  of  Winds  on  Tobacco  Plants  in  Java.  —  See  No.  1 126  of  this  Review. 

1081  -  Effect  of  Rainfall  Upon  the  Development  of  Annual  Rings  of  Wood.  —  azzi,  g. 
Bollettino  bimsnsuale  delta  Societd  meteor ologica  italiana,  Year  191 7,  Nos.  10-11-12,  pp.  1-7. 
Turin,   191 9. 

The  results  of  a  series  of  experiments  made  by  the  writer  at  the  Botanic- 
al Institute  of  the  Royal  University  of  Rome,  for  the  purpose  of  discovering 


(1)   1   caoane  =  75.065   litres.     [Ed.) 
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whether  any  correlation  exists  between  the  rainfall  and  the  development  of 
annual  rings  in  the  wood  of  the  vine  (Vitis  vinifera),  the  mulberry  (Monis 
alba),  and  the  oak  [Quercus  sp.) 

The  thickness  of  the  rings  was  measured  with  an  ordinary  micrometer 
„eye-piece,  and  for  each  ring,  the  average  of  10  estimates  made  in  10  differ- 
ent radial  directions  was  taken. 

The  meteorological  data  as  well  as  drawings  of  the  sections  examined 
were  obtained  from  the  Modena  meteorological  year  book. 

In  order  to  calculate  the  possible  correlation  exactly,  Yule's  formula 
was  used,  the  biometric  data,  and  the  meteorological  data  being  taken  as 
factors.  The  formula  is  as  follows  :  - — 

Hcpcs 

r  (co-effcient  of  correlation)  =     _,_     _         _     _  .  or 

}'Lo/>2    x   2<TS2 

cp  =  the  deviation  from  the  average  decennial  April- July  rainfall  at 
.Modena  (luring  the  period  1905-1914. 

as  —  the  deviation  from  the  average  thickness  of  the  rings  during  the 
same  period. 

In  applying  this  formula,  the  values  obtained  for  r  were  those  included 
between  -f-  1  (perfect  positive  correlation)  and- — 1  (perfect  negative  cor- 
relation) :  figures  above  +  0.5  and  —  0.5  thus  denote  a  high  degree  of  cor- 
relation. 

The  appended  Table  gives  the  data  for  the  vine. 

Thickness  of  Annual  Rings  in  the  Vine  and  the  total  April-July  Rainfall 

for  the  Decennial  Period  1905-1914 
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Column  VI      :  Deviation  from  average  thickness  ==    o    s. 
»         VII    :  Square  of  this  difference  =  o  s2. 

»         VIII  :  The  values  given  in  this  column  are  obtained  by  multiplying  the  2  deviation 
figures,   a  s    X    Op. 

Let  us  now  apply  the  formula.  The  algebraic  sum  of  the  products  of 
the  differences  (Hopes)  equals  15  998.  The  product  of  the  sums  of  the  squares 
of  the  differences  (Hop2  X  Hos2)  equals  520  987  262  (=  68  569  X  7  598) : 
extracting  the  square  root,  we  obtain  22  825. 

Dividing  15  998  by  22  825,  we  obtain  for  r  the  value  of  -\-  0.70,  which 
shows  a  very  high  degree  of  correlation.  The  maximum  value  of  r  cor- 
responds to  the  April- July  rainfall ;  for  the  longer,  or  shorter,  rainy  periods 
r  diminishes. 

In  the  case  of  the  mulberry,  the  maximum  value  of  r'  (4-  0.70)  cor- 
responds to  the  period  of  the  4  months  May- August  :  on  the  other  hand,  in 
that  of  the  oak,  r  =  -\-  0.4  corresponds  to  the  three  months  May-July, 
rhe  more  developed  the  foliage,  the  more  efficacious  is  the  action  of  the  rain, 
and  if  the  different  growth  periods  of  the  trees  in  question  occur  at  differ- 
nt  times,  the  periods  during  which  r  attains  its  maximum  value  are  natur- 
ally also  different. 

In  his  general  conclusions,  the  author,  after  having  insisted  upon  the  im- 
Dortance  of  the  positive  results  obtained,  predicts  the  possibility  of  dis- 
:overing,  by  means  of  further  experiments,  the  bio-metereological  laws, 
vhich  would  perhaps  allow  us  to  find  in  sections  of  very  old  trees,  and  also  in 
ossil  tree  trunks,  approximately  accurate  records  of  the  weather  conditions 
n  far-off  times,  and  in  countries  concerning  which  no  meteorological  data 
xist. 


082  -  Protection  against  Hail.—  Labergerie,  in  Revue  de  Viticulture,  Year  XXVI,  Vol.  LI, 

No.  1308,  pp.  53-57-  Paris,  July  24,  1919. 

In  this  article,  the  authorr  gives  a  summary  of  facts  relating  to  the 
torms  that  have  occurred  during  the  last  few  years  in  different  parts  of  the 
:ountry,  and  the  damage  they  have  caused.  He  treats  successively  of  the 
fleet  of  hail-rods  (niagaras  elect  riq  lies),  and  anti-hail  cannons,  bombs  and 
ockets.  He  concludes  from  the  results  of  the  experiments  carried  out, 
hat  there  is  no  practical  manner  of  controlling  hail,  and  states'  that  the 
;reat  expense  which  has  been  incurred  in  the  attempt  to  devise  apparatus 
or  this  purpose,  has  produced  no  adequate  results ;  hence,  all  further 
fforts  in  this  direction  are  useless. 

083  -  The  Lateritic  Soils  of  British  India.  —  Clouston,  d.  and  padmakabha  aiyer,  a.  r., 

in  The  A  agricultural  Journal  0/  India,  Special  Indian  Science  Congress  Number,  1 91 8,  pp.  89-91 . 
7  figs.  Pusa. 

In  the  Central  Provinces  of  British  India,  there  are  vast  areas  of 
ateritic  soil,  of  which  the  greater  part  is  uncultivated,  because  no  crops 
an  be  successfully  grown  there,  unless  the  methods  adopted  answer  to 
he  requirements  of  this  special  type  of  soil.     Here   and   there  "  kodo  " 


(1)  See.  R.,  December,  191 8,  No.  1362.   {Ed.) 
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spalum  scrobiculatum),  a  forage  plant  of  little  value,  is,  however,  cul- 
tivated. The  -round  fetches  from  3  to  3.8  rupees  per  acre.  The  lateritic 
soil  contains  69  "  .  of  gravel  and  stones,  and  31  %  of  fine  material,  as 
against  4  %  and  96%  of  gravel  and  fine  material  respectively  for  black 
cotton  soil. 

In  comparison  with  soils  containing  much  fine  material,  lateritic 
soils  are  poorer  in  nitrogen,  phosphoric  acid  and  lime.  Although  they 
have  long  lemained  uncropped,  they  are  well  supplied  with  micro-organ- 
ising their  ammonifying  power  is  good,  and  their  nitrifying  capacity  fair- 
ly good,  but  it  is  inferior  to  that  of  the  black  soils  of  the  cotton  planta- 
tions. As  lateritic  soils  arc  well-aerated  and  porous,  it  is  only  necessary 
to  irrigate  and  manure  them  sufficiently,  in  order  to  obtain  splendid  crops. 
This  has  been  satisfactorily  proved  at  the  Government  Farm  at  Chandkhuri 
(United  Provinces),  which  is  situated  on  lateritic  soil,  and  where  40  tons 

tripped  sugar-cane,  2  400  lb.  ground-nuts,  and  180  lb.  uuginned  cot- 
ton have  been  obtained  per  acre. 

India  possesses  many  millions  of  acres  of  waste  land  of  lateritic  soil, 
which  by  means  of  irrigation,  might  become  garden  land  of  the  best  quality. 

1084  -  The  Effect  of  Organic  Matter  on  Soil  Reaction.  —  Stephenson,  r.E.  (Iowa  A.gricul- 
tural  Experimental  .Station),  in  Soil  Science,  Vol.  VI,  No.  6,  pp  413-439,  bibliography  of 
_:_•  publications.  Baltimore,  i<u8. 

The  object  of  this  work  was  to  study  the  effect  of  decomposing  or- 
ganic matter  upon  the  production  of  acids  or  bases  in  the  soil.  Very  little 
has  hitherto  been  done  in  this  direction,  hence  th<  cial  importance  of 

tin-  presenl  investigations.  Pots  containing  two  soils  were  used  in  thesq 
experiments,  one  a  dark  soil  fairly  rich  in  organic  matter,  the  othei  a  sandy 
loam  poor  in  organic  matter.  To  these  soils  were  added  albumin,  casein, 
starch,  dextrose,  lucerne  and, ammonium  sulphate.  In  one  series  of  pots, 
the  soil  was  limed,  on  the  other  it  was  not.  Optimum  moisture  conditions 
were  provided  as  nearly  as  possible  by  daily  watering,  but  no  plants  were 
iwn  in  the  po1 

Results.  -      None  of  the  organic  substances  added  increased  the  lime 
uirerrfents  of  the  soil  ;  the  highly  nitrogenous  materials  had   rather  the 
effed  of  decreasing  the  acidity.  The  carbohydrate  material/  had   a  small  r 
and  inconstant  effect  upon  the  soil  reaction,  whereas-  ammonium  sulphate 

istently  caused  a  marked  increase  in  the  lime  requirement  of  both  soils. 
The  nitrogenous  organic  materials,  which  tended  to  protect  the  carbonated 
oi  the    oil  a1  fir  1.  later  on,  used  up  the  limestone.     Ammonification  was 
on  the  unlimi         •     of  both  series ;  the  -andv  loams  were  acid  soils. 
A  difference  in  th  Flora  may  possibly  explain  1  his  increased  ammoni- 

fication. Both  the  casein  and  Mood  ammonified  more  rapidly  than  the 
dried  Mood.  Ammonia  did  not  accumulate  in  the  presence  of  either  car- 
bohydrates or  lneiine. 

Finally,  in  th.-  presence  <\  carbohydrates  and  of  lucerne,  no   nitrates 
>und  until  the  end  oi  the  15th.  week  ;  this  vva    probably  due  to  their 
been  consumed  bj    the  organisms  of  the   soil. 

lns.1-1084] 


SOIL  PHYSICS,    CHEMISTRY   AND   MICROBIOLOGY  IO75 


$ 

The  two  soils  used  in  the  experiment  showed  marked  differences  in 
their  behaviour  under  the  different  treatments.  The  more  acid  soil  was 
the  more  active,  probably  because  of  a  greater  content  of  organic  matter 
and  a  more  abundant  microbic  flora.  This  shows  that  measurable  acidity 
is  not  an  index  of  toxicity.  The  permanent  effects  of  acidity  are  attribu- 
table solely  to  the  liberation  of  mineral  acids,  but  the  basicity  resulting 
from  the  breaking  down  of  protein  is  of  a  more  lasting  character  than  any 
acidity  that  may  result.  -This  is  due  to  the  fact  that  the  organic  acids  are 
either  volatile,  or  are  oxidised  to  carbon  dioxide  which  is  volatile,  whereas 
nitrogenous  bases  are  continously  active,  and  are  held  by  the  soil  until 
they  are  nitrified. 

Conclusion.  —  It  may  be  stated  that,  in  general,  the  organic  matter 
in  the  soil  seems  to  act  the  part  of  a  base  rather  than  that  of  an  acid,  at 
least  to  the  extent  that  a  given  acidity  is  less  detrimental  in  the  presence 
of  an  adequate  supply  of  organic  materials. 

1085  -  The  Relation  of  the  Lime  Requirements  of  Soils  to  their  Retention  of  Ammonia. 

—  Howard,  L- P-  (Rhode  Island  Experiment  Station),  in  Soil  Science,  Vol.  VI,   No.  6, 
pp.  405-411,  bibliography  of  3  publications.  Baltimore,  191 8. 

The  author  suggests  the  following  new  method  for  determining  the 
lime  requirement  of  a  soil :  25  gm.  of  soil  in  an  evaporating  dish  are  treated 
with  50  cc.  of  N/5  ammonia,  the  mixture  being  stirred  occasionally  during  a 
period  of  one  hour.  Then  the  solution  is  evaporated  to  dryness  on  a  water- 
bath,  and  the  soil  is  crushed  with  a  pestle,  and  allowed  to  remain  on  the 
water-bath  for  1  y2  hours.  After  this,  the  soil  is  washed  into  a  Kjeldahl 
flask  with  100  cc.  of  ammonia-free  water,  5  to  10  gm.  of  sodium  carbonate 
is  added,  and  the  ammonia  is  determined  by  the  aeration  method.  Blank 
determinations  should  be  made  with  each  soil.  The  results  thus  obtained 
are  sufficiently  independent  of  the  concentration  of  ammonia  added,  the 
time  of  contact,  and  the  temperature  during  evaporation.  The  lime  require- 
ment, as  calculated  by  the  writer,  was  about  25  per  cent,  lower  than  that 
indicated  by  the  classical  Veitch  method. 

Sodium,  ammonium  and  potassium  are  absorbed  from  solutions  of 
'theii  hydroxides  and  carbonates  by  the  soil,  and  are  retained  in  practically 
equal  amounts.  The  writer  believes  that  the  ammonia  retained  is  held 
chemically  by  a  neutralisation  of  free  acids,  acid  organic  compounds,  or 
acid  salts,  while  physical  absorption  is  largely  prevented.  The  lime  re- 
quirement based  upon  the  ammonia  retention  agrees,  in  general,  with  field 
observations,  for  the  soils  that  were  proved  by  this  method  to  need  lime 
most  were  those  that  were  actually  most  deficient  in  this  substance. 

1086  -  The  Harmful  Action  of  the  Salts  of  Sodium  and  Potassium  upon  Soil  Struc- 
ture. —  Hager,  G.  (Mitteilung  der  Lanv.  Versuehsstation  Kempcnkhein) ,  in  Journal 
fiir  Landwirtsckaft,  Vol.  LXV1,  Part.  4,  pp.  241-286,  1  fig.  Berlin,  1918  (1910). 

Although  many  experiments  have  been  made  in  order  to  determine  the 
effect  of  different  fertilisers  in  increasing  the  yield  of  various  agricultural 
crops,  little,  or  no,  attention  has  been  paid  to  the  action  of  salts  upon  the 
physical  properties  of  the  soil.    This  is,  however,  a  very  important  matter  ; 
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crude  potassium  salts,  for  instance,  have  a  very  injurious  action  upon  com- 
pact soils. 

A  Large  series  of  experiments  was  carried  out  by  the  writer,  who  let 
saline  solutions  flow  through  soils,  possessing  the  property  of  transposing 
bases.  The  saline  solution  was  then  washed  out  of  the  soil,  and  the  physi- 
cal changes  it  had  produced  in  the  latter  were  noted. 

It  was  found  that  the  power  the  soil  has  of  transposing  bases  de- 
pends  upon  the  presence  of  weak  acids.  The  compounds  of  the  latter 
undergo  hydrolysis,  which  frees  the  combined  bases  If  the  base  is  bi- 
valent, the  action  upon  the  soil  is  a  favourable  one,  but  if  it  is  monovalent, 
its  effect,  on  the  contrary,  is  injurious.  The  hydrolysis  of  the  compounds 
of  weak  acids  is  prevented  by  the  presence  of  dissociated  salts  having  the 
same  cation,  and  yet,  when  alkaline  salts  are  present  in  the  soil  solution, 
there  is  no  liberation  of  alkaline  hydroxides,  and  consequently,  no  dete- 
rioration of  the  soil. 

This  explains  why  the  soil  of  land  inundated  by  the  sea  does  not  sut- 
ler, until  the  sodium  chloride  is  washed  out,  when  the  hydrolysis  of  the 
soil  zeolites  begins,  and  alkaline  hydroxides  commence  to  make  their  ap- 
pearance in  the  soil  solution  The  latter  substances  give  rise  to  the  forma- 
tion of  a  thick  mud,  the  soil  particles  making  a  compact  mass  instead 
of  a  granular  aggregation,  as  they  do  when  associated  with  calcium  com-' 
pounds.  As  regards  their  action  in  this  respect,  sodium  salts  are  even 
more  harmful  than  those  of  potassium.  The  action  of  the  salts  of 
sodium,  as  well  as  that  exercised  by  the  alkaline  hydrate  onall  the  soil  cons- 
tituents, humus  and  clay  alike,  is  the  more  injurious,  because  it  causes 
a  great  disintegration  .of  the  humus,  which  has  considerable  protective 
properties. 

Can  the  Probable  Fertility  of  a  Soil  be  Predicted  from  Biological  Data?—  Bdr- 
P  s.  (Experiment Station  <>i  Hawaiian  Sugar  Planters'  Association,  Honolulu),  in 
ce  Vol.  VI,  No.  6,  pp.  W9-462.  bibliography  of  .  ,  publications.  Baltimore,  1918. 
Experiments  carried  out  with  0  Hawaiian  soils  with  a  view  to  the  cor- 
relation of  their  fertility,  or  rather,  their  crop-producing  powers  from  the. 
following  microbiological  data:  ammonification,  nitrification,  and  organic 
nitrogen   fixation.     These  data  were  checked  by  comparative  tests. 

Ammonification   tests  arc   not  suitable   for  differentiating    Between 
""    fertilities  of  .       ,;p  although  they  will  often  show  differences 

between  very  poo,  and  very  good  soils.     In  the  same  way,  the  crop-pro- 
ducing powei  --1  a  soil  ui  no  wise  depends  upon  its  capacity  of  dissolving 
imc   nitrogen. 

,"  ,Il(-  other  hand,  nitrification  (soil  culture  method)  is  by  far  the  most 
te  biological  tesl  for  estimating  soils  fertility.     It  must  not  be  I 
en,  however,  thai  though  nitrification  tests  maybeameans  of  differ- 
entiating between  g !  and  poor  soils,  they  do  nol  show  the  causes  of  the 

differences  noted,  nor  the  way  in  which  the  condition  of  the  infertile  soil 
can  be  improved.  Only  chemical, physical  and  physiological  experiments 
can  is  this  information. 
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A  remarkable  correlation  was  found  between  the  amounts  of  nitrogen 
fixed  in  mannite  solution  cultures  and  the  known  fertilities  of  the  soils 
studied  These  data  afford  a  means  of  estimating  the  fertility  of  a  soil 
from  the  standpoint  of  its  power  of  nitrification  ;  naturally,  the  fixation 
of  the  nitrogen  depends  largely  upon  the  presence  of  species  of  Azotobacter. 

1088  -  The  Agricultural  and  Forestry  Problem  of  the  Steppes  of  Tripolitania.   — 

Borzi,  A.,  in  Bollcttino  di  Studi  ed  iniormazioni  del  R.    Giardino  Coloniale  di  Palermo, 
Vol.  V,  Parts  1-2,  pp.  76-87.  Palermo,  1919. 

The  Libyan  steppe  is  characterised  by  extreme  aridity,  the  frequence 
and  violence  of  the  winds,  and  the  scarcity  of  fertilising  substances  in 
the  soil.  In  o"rder  to  turn  it  to  account,  it  would  therefore  be  necessary  to 
grow  crops  that  could  adapt  themselves  to  the  conditions  obtaining  there, 
and  which,  at  the  same  time,  permit  of  intensive  cultivation.  Some  of  the 
succulent  plants  fulfil  both  these  requirements  ;  amongst  them  are  :  the 
Barbery  fig,  agaves,  Fourcraea,  etc.,  which  supply  fruit,  textile  fibres, 
fodder,  and  raw  materials  for  the  manufacture  of  cellulose. 

The  plantations  of  Agave  sisalana  on  the  railway  embankments 
'.rave  been  entirely  successful.  The  following  woody  plants,  or  shrubs 
even  the  latter  are  of  value,  in  a  country  so  poor  in  wood),  may  be  men- 
ioned  :  1)  native  species :  —  Zizyphus  Lotus,  Rhamnus  oleoides,  Lybium  euro- 
baeum,  Juniperus  macrocarpa,  J.  phoenicea,  Tamarix  articidata,  Capparis 
•>odada,  etc. ;  2)  species  to  be  introduced  and  capable  of  acclimatisation :  — - 
he  different  species  of  Tamarix,  Rhus  pendula,  Ephedra  sp.,  some  species 
)f  Elaeagnus,  Schinus  molle,  gum  and  tannin  acacias,  and  a  few  others. 
?or  binding  the  soil  the  following  plants  may  be  used  :  several  Graminae, 
Irenista  (which  also  enriches  the  ground),  lucerne  and  esparto  grass  (the 
atter  supplies  a  textile  material),  etc. 

>8o  -  The  Infiltration  of  Water  in  Agricultural  Soils.  —  hugues,  c.,  in  n  VilUggio, 

April  26,  1 91 9,  reprinted  in  II  Giomale  di  Risicoltura,  Year-IX,  No.  5,  pp.  74-78.  Vercelli, 
May  31,  1919. 

The  experiments  made  by  Muntz  on  the  relation  between  the  volume 
>f  irrigation  water,  and  the  infiltration  capacity  of  the  soil  have  proved  that 
he  unit  volume  of  1  litre,  or  1.20  litres  per  second  and  per  hectare,  hitherto 
ccepted  by  hydrologists,  must  vary  according  to  the  precise  determination 
f  the  infiltration  capacity  of  each  irrigated  soil,  which  fact  will  permit  of 
reater  economy  in  the  use  of  water  in  irrigation. 

The  rapidity  with  which  water  penetrates  and  descends  in  agricul- 
ural  soils,  is  of  paramount  practical  importance,  both  to  ordinary  and  irri- 
ated  crops,  though  perhaps  the  latter  are  the  more  affected  by  it.  It  is 
ideed  not  sufncient  to  use  the  necessary  amount  of  water,  it  is  also  requi- 
tte  that  a  large  enough  quantity  of  water  succeeds  in  passing  through 
he  soil,  and  in  reaching  the  required  depth  at  the  right  time.  This  sub- 
arranean  supply  is  not  only  required  by  the  roots,  which  absorb  it,  and  thus 
rovide  the  water  used  in  transpiration  by  the  aerial  organs  of  plants,  but 
:  also  serves  as  a  reserve  in  the  deeper  strata  to  replace  the  water  that 
vaporates  from  the  superficial  layers. 
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Cultivation  operations  (hoeing,  scarifying,  weeding,  etc.)  are  not  only 
performed  in  order  to  reduce  the  capillarity  of  the  soil,  and  thereby  lessen 
the  ascent  of  the  water  from  the  lower  to  the  higher  layers  of  the  soil,  but 
often  wit!:  another  and  no  less  important  aim,  namely  to  facilitate  the  de- 
scent of  the  rain,  or  the  irrigation  water,  to  the  roots,  or  to  the  water- 
reserves  in  the  subsoil. 

By  "  infiltration  of  water  into  the  ground  "  is  meant  the  more  or  less 
variable  capacity  of  soils  for  allowing  water  to  percolate  more  or  less  rapid- 
ly down  from  the  surface  to  the  more  deeply-seated  layers.  In  order  to 
determine  this  property,  laboratory  research  apparatus  has  been  devised, 
which  hitherto,  however,  have  not  given  absolutely  certain  results  that  admit 
of  1  >eing  compared.  The  principle  upon  which  these  apparatus  are  construct- 
ed is  to  allow  water  to  descend  automatically  from  a  Mariotte  flask  into 
a  tube  filled  with  the  soil  to  be  tested.  This  water  then  flows  through  a 
small  tube,  which  passes  through  the  hermetically-closed  lower  opening  of 
t  he  cube,  into  another  Mariotte  flask.  The  rapidity  with  which  the  water 
descends  through  a  given  distance  of  the  column  of  soil  in  a  tube  of 
known  diameter  is  measured.  All  the  experimental  conditions,  such  as  the 
previous  treatment  of  the  soil  sample,  the  amount  of  soil  in  the  tube,  etc., I 
are  maintained  constant  throughout. 

The  comparative  examination,  made  by  the  help  of  this  apparatus, 
of  different  samples  of  soil,  shows  at  once  that  the  smaller  the  volume  of 
the  soil  particles,  and  consequently  that  of  the  capillary  pore  space,  the  I 
more  slowly  does  the  water  pursue  its  downward  course.     This  depends  asl 
much  upon  the  greater  amount  of  capillary  attraction  acting  in  the  opposite  I 
direction  to  the  force  of  gravity,  as  upon  surface  tension  which  causes  the  ' 
formation  of  a  water  film  around  the  soil  particles.     On  the  other  hand,  it  | 
is    natural,    that    the   degree   of   compactness  of    the  soil   in    the   tube 
influences  the  results  of  the  test,  and  therefore  should  be  constant  for  each- 
series  of  experiments. 

In    the   case   of    a    clay    soil   with  42.83  %   of   pore  space,   all    the 
other  conditions  of  the  experiment  being  constant,  it  took  113  hours  and 
42  minutes  for  the  water  to  reach  the  lower  opening  of  the  tube,  wherea 
the  water  percolated  through  a  sample  of  alluvial  soil  with  57.36  %  inter-1 
stices  in  96  hours  and  18  minutes. 

I!  should,  however,  be  noted  that  as  long  as  the  soil  in  the  tube   is 
ered  with  water,  the  infiltration  is  invariable  for  all  the  different  soil 
samples  ;  variations  only  occur  when  all  the  layer  of  water  has  disappeared, 
and  .u<-  'hie  to  tin-  descent  of  the  water  by  absorption. 

This  facto  pecial  importance  in  the  case  of  irrigation  by  means  ofj 

a  sheet  of  flowing  water  that  covers  the  ground,  such  as  is  used  in  the  "  mar 
1  ite  ",  or  where  the  water  is  1  ep1  at  a  given  depth,  as  in  rice  fields,  etc. 

A  i  has  already  been  said,  however,  iii  addition  to  the  factor  of  the  vol- 
ume ot  the  im  is  also  the  surface  tension  of  the  particles  which 
invests  the  lattei  with  a  film  of  water.     Here,  another  element  comes  irij 
which  depends  upon  the  physical  and  chemical  properties  of  the  soil  unde 
imination. 
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In  the  case  of  two  sandy  soils,  one  containing  35.59  %  of  pore  space,  and 
the  other  37.10  %  the  time  required  for  infiltration  was,  respectively, 
158  hrs.  and  20  min.,  and  80  hrs.  and  48  min.  In  sandy  soils,  +he  above 
mentioned  inverse  proportion  between  the  small  size  of  the  interstices  and 
the  speed  of  the  descent  of  the  water  is  also  noted. 

Comparative  experiments  made  respectively  with  pure  water,  an 
aqueous  1  %  solution  of  sodium  carbonate  and  a  25  %  solution  of  sodium 
carbonate  are  interesting  from  a  practical  point  of  view.  The  pure  water 
took  39  hours  and  18  minutes  to  reach  the  bottom  of  the  tube;  whereas  the 
1  %  and  the  25  %  solutions  of  sodium  carbonate  only  required  32  hrs.  and 
45  min.,  and  28  hrs.  respectively. 

It  must  therefore  be  concluded  that  the  rapidity  of  the  descent  in  the 
soil  increases  with  the  concentration  of  the  solution  employed.  This  fact 
is  of  special  interest  as  regards  the  diffusion  of  the  top-dressings  used  on  land 
which  has  been  sown,  and  the  rapidity  of  the  descent  of  water-soluble  fer- 
tilisers in  general  in  manured  fields. 

Gasparin  stated  that  fairly  heavy  rain  falling  upon  a  dry,  calcareous 
clay  loam  bare  of  vegetation,  penetrates  in  24  hours  to  an  average  depth 
of  6  times  the  mm.  of  rain-water  that  has  fallen. 

In  1883,  from  October  5  to  November  5,  the  rain-gage  of  the  Agri- 
cultural Institute  and  Experiment  Station  of  Istria,  at  Gorizia,  of  which  the 
writer  was  then  Director,  only  registered  8.3  mm.  of  rain  on  October  22. 
After  some  drops  of  rain  had  fallen  on  the  morning  of  November  5,  an 
initial  heavy  fall  of  23.5  mm.  occurred,  accompanied  by  the  ostro-scirocco 
wind.  After  24  hours,  the  investigations  made  by  the  writer,  with  the  help 
of  soil-borings,  yielded  the  results  given  in  the  following  table :  — 

Penetration  of  rain  into  "  terra  rossa"  rich  in  oxides  of  iron  and  manganese. 


Penetration  of  rain  downwards 

as  a  function 
in  mm.                     of  the  amount 
of  rain  fallen 

Unploughed  Land :  — 

35° 

355 

280 

360-400 

300 

380 

350 
290 

330 

170 
470 
250 
230 
210 

14.8  times 
15. 1      » 

1 1.9  » 
13.3-20  » 

12.7  times 
16. 1      » 

14.8  » 
12.3     » 
14.0     » 

7.2  times 

20.0      )) 

10.6      » 

9.7      » 

8.9      » 

Ploughed  Land :  — 

Ploughed  to  depth  of  27  cm.  and  subsoiled  in  August. 
Ploughed  to  depth  of  27  em.    in    August    without 

Weed  extirpator  used  hi  August 

Cropped  Land :  — 
Field  of  Lolium  ilalicum    , 
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The  coefficient  given  by  Gasparin  is  not  correct  for  the  siderolitic 
of  I  stria,  for  which  the  right  figures  are  from  8.5  to  20  times  the 
depth  of  water  fallen.  The  cracks  in  uncultivated  ground  facilitate  the  pas- 
sage of  water,  whereas  a  grassy  or  dusty  surface  retards  its  penetration. 
Very  violent  rain  beating  heavily  upon  the  soil,  renders  the  upper  layer 
impervious.  Generally,  an  initial  gentle  rain  of  18  mm.  is  sufficient  to  visi- 
bly refresh  and  permanently  benefit  the  parched  vegetation  the  sideroli- 
tic terre  rosse  of  the  west  coast  of  Istria.  Heavier  rain  of  shorter  duration, 
with  a  minimum  fall  of  20  to  23  mm.  in  2  or  3  hours,  is  sufficient  to  render 
the  terre  rosse  'impermeable  and  temporarily  fill  all  the  depressions  with 
water.  The  heaviest  rainfalls  measured  by  the  writer  in  24  hours  were  : 
72.6  mm.  on  July  2,  1885  ;  72  mm.  on  May  14,  1887  ;  59  mm.  on  June  17, 
1884.  In  India,  and  Central  America,  sometimes  a  single  shower  affords 
40  mm.  of  water,  and  as  much  as  500  mm.  may  fall  in  24  hours  of   rain. 

1090       Irrigation  in  Paru.  —    The  Times    I  ^plement,  Year  XIV,  Xo.  530, 

]>.  FyOndon,  '" 

In  view  of  the  materially  improved  financial  condition  of  Peru,  the 
authorities,  both  federal  and  municipal,  find  themselves  in  a  position  to 
carry  into  effect  some  of  the  several  engineering  undertakings  that  have 
long  been  under  consideration.  Among  these  is  an  irrigation  and  colo- 
nisation   scheme,    and   in   connection  special  irrigation    laws    have  been 

til. 

Though  the  hydrographic  systems  of  Peru  do  not  —  by  reason  of  their 
uncertainty  —  lend  themselves  particularly  favourably  to  great  schemes  of 
irrigation,  there  are  few  countries  of  South  America  more  richly  endowed 
with  rivers.  Some  of  them  have  their  source  in  the  streams  upon  the  west 
of  the  Western  Cordilleras,  crossing  transversely  the  strip  of  land  between 
that  Cordillera  and  the  Pacific  and  emptying  themselves  into  that  ocean. 
Little  or  no  attempt  has  been  made  to  harness  the  numerous  waterfalls 
that  are  encountered  in  various  parts  of  the  country,  a  fact  that  is  largely 
explained  by  the  maj  irity  of  the  streams,  in  the  absence  of  any  artifi- 
cial restrainl  disappearing  owing  to  filtration,  or  running  only  during  the 
nm'  '"•   Others  dry  up  almost    completely   during  the  winter  or  are 

converted  into  brooks  the  water  in  which  is  supplied  solely  by  the  melting 
of  the  snows  accumulated  upon  the  summits  of  the  Cordilleras.  There 
is  110  doubt,  however,  that  modern  engineering  could  effect  a  great  change 
111  the  adaptability  of  some  of  these  Peruvian  rivers;  as  has  been  done  in 
similai  other  parts  of  the  American  continent.     The  vast   river 

tern  of  the  Am  ong  others,  has  yet  to  be  exploited   from   this 

point  of  vi<  g 

Such  irrigation  as  has  hitherto  been  taken  in  hand  has  been  confined 
almost  entirely  to  the  purposes  of  agriculture  ;  in  this  there  is  nothing  new, 
since  the  Incas  have  left  evidence  of  a  wide  system  of  irrigation-canals  de- 
ed foi  agricultural  pur]  lie  ruins  of  which  show  thai  the  original 
work  of  construction  was  of  a  solid  character.     In  normal  years,  there  are 

DaDty  •''   ]l  n.  in.  of  water  flowing  in  the   coastal  ri- 
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vers.  This  quantity,  if  the  stream  flow  were  properly  regulated,  would  be 
sufficient  to  irrigate  15  000  square  miles,  or  60  cer  cent  of  the  total  esti- 
mated area  of  the  coastal  pampas  and  valleys.  But  it  must  not  be  assumed 
that  this  percentage  of  the  total  area  is  suitable  for  cultivation.  Owing 
to  the  relation  of  the  flood  season  to  the  period  of  growth  of  the  most  valuable 
crops,  the  utilisation  of  all  the  stream  flow  would  require  the  storage  of, 
probably,  more  than  15  000  000  000  cu.  m.,  and  it  is  quite  possible  that  not 
more  than  3  000  000  000  cu.  111.  could  be  stored  owing  to  the  conditions  re- 
ferred to. 

The  projects  of  the  Peruvian  Government  comprise  perennial,  spring 
and  summer  irrigation,  those  likely  to  be  first  constructed  being  for  spring 
or  perennial  irrigation.  Among  other  proposals  placed  before  the  authori- 
ties is  the  scheme  for  the  reconstruction  of  an  old  system  which  at  present 
provides  only  summer  irrigation,  but  which  upon  reconstruction  could  be 
made  to  furnish  water  to  spring  crops.  This  project  is  probably  in  many  res- 
pects one  of  the  most  complex  to  be  found  in  the  Republic,  requiring,  in 
addition  to  the  reconstruction  of  many  miles  of  existing  canal,  the  diversion 
of  two  rivers  and  the  construction  of  a  tunnel  2  y2  miles  long  through 
the  continental  divide.  The  irrigation  of  62  000  acres  would  be  made  possi- 
ble by  this  project,  and  the  entire  cost  is  estimated  at  one  and  a  half  times 
the  annual  value  of  the  cotton  crop  that  could  be  grown  upon  the  area  bene- 
fited. Another  project  under  investigation  calls  for  the  creation  of  a  new 
and  independent  system  where  the  main  canal  lies  for  some  distance  upon 
difficult  ground,  but  where  no  pumping,  storage,  or  diversion  of  other  streams 
is  requisite.  Here  the  estimated  cost  for  the  irrigation  of  17  000  acres  is 
58  per  cent,  of  the  annual  value  of  crops  (cotton)  to  be  grown  upon  the  land 
benefited. 

According  to  the  Irrigation  I^aws  all  irrigation  projects  have  to  be  sub- 
mitted to  the  approval  of  the  "  Direccion  de  Aguas  y  Agricultura  ",  and  it  is 
deemed  indispensable  that  the  distribution  of  the  water  be  presided  over 
by  competent  and  impartial  authorities.  The  introduction  of  the  Irrigation 
Code  in  1902  was  expected  to  effect  a  radical  and  immediate  improvement 
in  the  irrigation  of  the  country,  but  for  a  number  of  years  after  its  enact- 
ment things  went  from  bad  to  worse,  few  paying  any  heed  to  the  provisions 
of  the  new  Code  and  water  being  used,  or  wasted,  wherever  it  was  found. 
In  the  majority  of  cases  the  offenders  were  too  far  away  from  the  centre  of 
Government  to  enable  the  latter  to  exercise  its  authority.  A  decided  im- 
provement has  come  about  of  late,  but  it  would  be  untrue  to  say  that  abuses 
have  ceased  entirely. 

The  greatest  improvement  has  taken  place  in  the  province  of  karriba- 
yeque,  where  systematic  gauging  of  the  rivers  has  been  carried  out.  The 
districts  of  Chiclayo,  Mochumi,  Tucume,  and  Illimo  have  been  mapped, 
and  a  detailed  plan  has  been  made  which  shows,  in  minute  detail,  the  irri- 
gated area,  the  distribution  of  the  water,  and  the  ownership  of  the  land. 
The  irrigation  work  for  the  distribution  of  the  water  of  the  Lambayeque 
river  over  the  important  districts  of  Taymi  (Furrenafe) ,  Eten ,  and 
Chiclayo  has  been  started,  thus  putting  an  end  to  the  many   troublesome 

[1990] 


1082 


IRRIGATION 


TILLAGE   AND    METHODS iOF   CULTIVATION 


quarrels  among  farmers  with  regard  to  the  proper  distribution  of  the  water. 
The  betterment  of  the  distribution  system  has  also  been  sought  by  the  erec- 
tion of  an  aqueduct  at  Jayanca,  and  the  establishment  of  masonry  intakes 
and  of  apparatus  for  measurement  of  the  water  in  the  main  and  branch 
canals.  Careful  studies  have  further  been  made  for  future  irrigation  in  the 
Chicama  valley,  while  the  Corps  of  Mining  Engineers  has  been  entrusted 
with  fresh  tasks  in  the  closer  study  of  coast  irrigation,  such  study  having 
demonstrated  anew  the  magnitude  of  the  engineering  work  to  be  under- 
taken.Of  other  projects  which  are  practically  determined  upon  in  addition  to 
that  in  the  valley  of  Chicama  (embracing  the  utilisation  of  the  water  resour- 
ces of  that  rich  and  important  region),  is  some  similar  work  in  the  valley 
of  Canete,  demonstrating  the  practicability,  from  a  physical  and  economi- 
cal point  of  view,  of  the  irrigation  of  the  pampas;  while  definite  studies  have 
been  made  for  irrigating  the  valley  of  Tumbes,  the  valleys  of  Chira  and  Piura, 
and  the  coastal  regions  of  Pativilca,  Huaco,  Supe,  and  Islay  ;  and  also  for 
augmenting  the  water  of  the  Moche  river  for  the  betterment  of  irrigation 
conditions  in  the  Santa  Catalina  valley. 

In  order  to  make  the  fullest  use  of  the  natural  waterfalls  and  water- 
powers  which  are  capable  of  artificial  development,  the  Peruvian  Govern- 
ment lias  nominated  several  technical  commissions  and  appointed  the  State 
engineers  to  examine  and  measure  existing  waterfalls  and  streams  with  a 
view  to  their  immediate  or  future  exploitation. 


1091  -The  Lasting  Banefits  Of  Soil  Blasting.  —  Scientific  American,  Vol.  CXIX, No.  13, 
pp.    !53    New-York,  September  28,  1918. 

Back  among  the  hills  of  Georgia  an  interesting  experiment  in  sub- 
soil blasting  has  been  in  progress  for  the  past  four  years.  The  soil  in  this 
district  is  of  a  rich  upland  grade,  and  the  subsoil  is  red  and  very  hard. 
In  1914,  two  acres  were  measured  off.  One  was  left  for  a  check  acre, 
the  other  was  subsoiled  with  dynamite.  Charges  wreere  exploded  with 
blasting  cap  and  fuse  every  15  feet,. 30  inches  deep.  This  thoroughly 
shattered  the  hard,  red  clay,  making  cobweb  fissures  in  all  directions  and 
thus  permitting  more  water  to  enter  than  had  before  been  possible. 
The  roots  also  benefited  by  the  breaking  up  of  the  subsoil,  new 
avenues  being  opened  up  for  them  to  go  out  in  search  of  plant  food. 

Both  acres  were  planted  with  cotton  in  10,14.     Both  received  the  same 

cultivation  and  care,  through  the  subsoiled  one  got  a  little  more  fertiliser 

than  the  other.      The    difference  in  this  respect    was    not  nearly  enough, 

however,  to  account  for  the  discrepancy  between  the  yield  of  1804  pounds 

eed  cotton  lor  the  blasted  acre  and  912  pounds  for  the  unblasted  plot. 

Maize  followed  in  i«ii>  This  year  both  plots  received  identical  treat- 
ment and  fertili  ation.  They  were  both  kept  well  worked  and  clean.  The 
J  ield  of  maize  in  the  husk  was  26]  |  pounds  for  the  blasted  acre,  iS.pi  pounds 
for  the  other.  ( >wing  to  the  wet  weather,  it  was  impossible  to  weigh  the 
[odder  ;  there  were,  however,  225  bundles  on  the  blasted  acre  against  115 
bundles  on  the  check  acre. 

In  [916,  the  plots  wereundei  cott<  q,  and  the  benefits  of  theblast- 
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ing  were  more  pronunced  than  ever.  From  the  very  start  of  the  growing 
season,  the  cotton  on  the  subsoiled  acre  outgrew  the  other,  and  by  mid- 
summer it  was  at  least  twice  as  high.  It  also  fruited  much  better  than 
that  on  the  unblasted  land,  and  when  the  yield  was  measured  it  was  found 
to  have  been  exactly  twice  as  productive  :  2000  pounds  against  1000. 
In  1917,  maize  was  once  more  planted  on  the  two  test  acres.  The  blas- 
ted acre  yielded  42  */2  bushels  of  maize  and  three  full  loads  of  fodder  ;  the 
unblasted  acre,  35  bushels  and  barely  2  ^/2  loads  of  fodder.  The  obvious 
conclusion  was,  therefore,  that  the  blasting  had  been  a  profitable  in- 
vestment. The  increased  yields  soon  took  up  the  initial  cost,  leaving  all 
subsequent  crop  increases  as  net  profit.  This  is  good  farming  as  well  as 
good  business.  m 

1092  -  The  Use  of  Sugar-Cane  Molasses  as  a  Fertiliser.— eindet  (introducing  the  work 

of  M.  de  Sornay),  in  Comptes  rendus  des  seances  de  VAcademie  a"1  Agriculture  de  France, 
Vol.  V,  No.  28,  pp.  737-738.  Paris,  July  30,  1919. 

M.  DE  Sornay,  the  Director  of  the  Agricultural  Research  Laboratory 
of  the  "  Colonial  Engrais  Chimiques"  at  Port  Louis  (Mauritius),  draws 
attention  to  the  importance  of  sugar-cane  molasses  as  a  fertiliser.  The 
market  value  of  this  substance  is  very  small,  and  the  results  obtained  with 
it  in  Mauritius  and  numerous  cane-growing  districts  leave  no  doubt  as  to 
its  efficacy  as  a  fertiliser.  It  is  used  after  having  been  thrown  on  the 
dung-heap  for  the  purpose  of  hastening  its  decomposition,  or  mixed  with 
sugar-refining  residue  and  ashes,  that  is  to  say,  in  the  form  of  an  actual 
compost  known  as  "saccharogene",  which  is  thrown  in  a  concentrated 
condition  into  the  trench  before  planting,  or  placed  at  the  base,  or  spread 
between  the  rows. 

According  to  the  experiments  mentioned  by  M.  de  Sornay  the  increase 
in  yield  thus  obtained  varies  from  5  to  10  %. 

M.  de  Sornay  has  investigated  the  reasons  for  the  increase  in  yield, 
small  through  it  is,  obtained  from  sugar-canes  that  have  been  manured  with 
molasses.  He  carried  out  most  careful  experiments  with  a  view  to  determin- 
ing whether  the  presence  of  sugar  was  favourable  to  microbial  action  in  the 
subsoil,  and  to  the  fixation  of  nitrogen,  and  how  far,  under  the  influence  of 
the  disappearing  sugar  the  elements  of  the  soil  became  disintegrated  and 
transformed  into  more  soluble  substances.  The  results  which  he  obtained 
were,  however,  not  sufficiently  conclusive  to  permit  of  his  attributing  the 
efficacy  of  cane-molasses  to  any  of  these  causes.  In  short,  its  utility  does 
not  seem  to  depend  upon  its  potash  content.  Although  M.  de  Sornay 
has  thus  been  unable  to  solve  in  a  satisfactory  manner  the  problem  he  set 
himself,  he  does  not  deny  the  efficacy  of  molasses  as  a  fertiliser. 

1093  -  Ammoniflcation  Of  Manure  in  the  Soil.  —Conn,  II.  G.  (Associate  Bacteriologist) 
and  Bright,  G.  W.  (Assistant  Bacteriologist,  New  York  State  Agricultural  Experiment 
Station),  in  Journal  of  Agricultural  Research,  Vol.  XVI,No.  12,  pp.  313-350.  Washington, 
March,  191 9. 

The  importance  of  the  ammonification  process  in  the  soil  has  long  been 
recognised,  although  there  has  been  a  tendency  on  the  part  of  investigators 
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to  regard  it  as  secondary  in  importance  to  nitrification  in  so  far  as  re- 
gards soil  fertility.  Gainey,  .however,  has  recently  claimed  that  the 
fertility  of  a  soil  is  limited  by  a  process  which  precedes  nitrification  — 
namely,   ammonification  —  rather  than   by  nitrification  itself. 

The  present  stud}'  was  untertaken  for  the  purpose  of  determining 
some  of  the  organisms  which  actually  cause  the  ammonification  of 
manure  in  soil  under  natural  conditions  ;  to  ascertain  the  extent  to  which 
they  can  carry  on  this  ammonification  ;  and  to  compare  them  with  other 
organisms  known  to  possess  the  power  of  ammonifying  laboratory  media. 
Thus,  in  one  soil,  after  manuring  it  was  found  that  non  spore-forming 
organisms  developed  most,  while  in  the  same  soil  before  manuring  spore 
forming  bacilli  were  abundant.  This  would  tend  to  show  that  non  spore  - 
forming  bacilli  rather  than  spore  formers  are  the  active  agents  in  ammoni- 
fication. 

Experiments  were  made  with  pure  cultures  of  two  organisms  isolated 
from  the  former  class,  Pseudomonas  fluorescens  (Fltigge)  Migula  and  Pseu- 
domonas  caudatus  (Wright),  Conn,  and  compared  with  an  organism  of  the 
other  class,  Bacillus  cereus  Frankland,  in  sterilised  manured  soil.  The 
results   obtained  confirm   the   above-mentioned   general   conclusions. 


&* 


I'M  -  The  Treatment  of  Dung  and  Excrement  in  Beccari  Zymothermic  Chambers. 

—  Sec  No.   i  j  jo  of  this   A' \ 

ii,  -  "Electro-Potash",  a  Swedish  Potassic  Fertiliser,  and  Its  Action  on  the  Soil. 

—  EHRENBERG,  P.,  NOLTE,  ().,  I  Iaslixger-Hahn,  E.,   ami  VAX  Zil,  J.  P.,  in   Journal  fur 
Landwrtschaft,  Vol.  I, XVI,  Part.  4,  pp.  2097240.     Berlin,  1918  (1919). 

'  Electro-potash  "  (i),  which  is  obtained  by  the  reduction  in  an  elec- 
tric furnaa  of  rocks  containing  potash,  is  a  slag  of  a  dark  colour,  which  is 
und  and  sifted  before  being  put  on  the  market.  The  sample  sent  to 
the  authors  for  examination  contained  11.27  %  or  potash  soluble  in  hydro- 
chloric acid.  "  Eleetro-potash  "  may  be  regarded  as  usually  containing 
11  ",,  of  potash  combined  with  silicic  acid  ;  q  j  ",,  of  this  is  soluble  in  jo  % 
hot  cil  id  in  1  hour,  whereas  2  %  hydrochloric  only   dissolves  6 

The  experiments  of  the  authors  were  carried  out  for  two  consecutive  years  ", 
>tash  '    being  compared  with  potassic  salts  and  with  manure 
containing  15  %  of  nitrogen.     These  fertilisers  were  applied  to  sandy  and 
cl  i>   loam   soils  in   pots. 

Winter  wheat  and  buckwheat  were  the  plants  used  in  the  experiments, 

ol  each  being  grown  each  time.      It   was   Unuul  that   the   yields 

obtained  with  "electro-potash"  were  very  low,  even  when  it  was  used 

thej  with  lin  %  of  the  potash  from  the  "  electro  potash  "    was 

ivered    in    the   crop,   whereas  70  %   of  the  potassium   sulphate   and 

"i'11'  Wi  The  results  were  practically  the  same  in  the  ease 

11   the  soils  employed  in  the  experiments.     The  writers*  however,  are 

'pinion  thai  it  ible  that  other  results  would  be  observed  in 

peaty  soils,  bu1  while  reserving  their  final  opinion  until  further  experiments 
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have  been  made,  they  are  inclined  to  think  that  "  electro-potash  "  cannot 
be  compared  with  ordinary  potassic  salts  as  a  fertiliser  even  for  peat  soils. 

1096  -  The  Utilisation  of  the  Energy  of  Waterfalls  for  the  Manufacture  of  Nitrogenous 

Fertilisers.  —  Levy-Salvador,  Paul  and  Cote,  E.  F.  in  La  Houille  Blanche,  Paris, 
September-October,  191 S.  Summarised  in  Annates  de  la  Science  agronomique,  Year  XXXVI, 
Nos  4-6,  pp.  220-221.  Paris,  April-June,  1919. 

M.  L/Evy-Salvador  recalls  te  fact  that  I  kilowatt-year  is  sufficient  to  fix 
450  kg.  of  nitrogen  as  cyanamide  and  only  from  120  to  130  kg.  as  nitric 
acid  (by  the  Birkeland  and  Eyde  process) . 

In  the  manufacture  of  nitrates,  which  was  studied  by  the  War  services, 
some  new  processes  were  used  that  are  still  kept  secret,  but  could  be  used 
commercially.  It  would  be  a  matter  of  interest  to  the  latter  to  follow 
the  application  of-  another  process  besides  the  one  carried  out  in  the 
Birkeland  and  EydE  furnace,  and  giving  a  larger  yield  than  this  method. 
M.  Levy  Salvador  mentions  that  a  factory  cannot  do  with  less  than 
10  000  kw.,  and  makes  the  very  suggestive  remark  that,  in  order  to  make, 
by  means  of  the  Birkeeand  and  Eyde  process,  improved  by  G.  Claude 
(superoxygenation  of  the  air)  200  000  tons  of  nitrate  of  lime,  an  amount  far 
below  the  average  quantity  imported  from  Chile  before  the  war,  it  would 
be  necessary  to  have  140  factories  each  of  10  000  kw. 

The  net  cost  of  a  kilogramme  of  nitrogen,  given  the  cost  of  hydro-elec- 
tric energy  in  France,  is  still  too  high  for  it  to  be  possible  for  artificial 
nitrates  to  compete  with  Chile  nitrates. 

M.  E.  F.  Cote  gives  in  the  same  number  of  La  Houille  Blanche  a  series 
of  figures  which  are  of  interest  in  this  connection. 

At  the  end  of  1918,  200  000  H.  P.  of  "  white  coal  "  will  be  used  in  the 
manufacture  of  calcium  carbide  and  cyanamide,  nitrate  of  lime  and  nitric 
acid.  This  energy  represents  an  annual  production  of  100  000  tons  of 
cyanamide. 

In  1913,  only  8  000  tons  were  made  in  France,  and  30  000  were  made  in 
Germany,  which  country  will  raise  its  output  this  year  to  400  000  tons. 

On  the  other  hand,  the  HabEr  process,  which  has  bee  1  carried  to  great 
pref ection  in  Germany,  has  probably  produced  500  000  tons  of  ammonium 
sulphate  in  1918,  instead  of  30000  tons,  as  in  191 3.  In  1913,  France 
only  used  30  000  tons  of  Chilean  nitrate,  that  is  to  say,  7  to  8  kg.  per  hectare, 
as  against  15  and  18  used  respectively  by  England  and  Germany. 

Before  the  war,  Germany  used  to  take  annually  300  000  tons  of 
nitrate  of  sodium. 

1097  -  Cyanamide  in  France.  —  Bulletin  de  V Association  Italo-Francaise  <V  Expansion  Eco- 
nomique,  Year  II,  No.  8.  pp.  14-20.  Paris,  February,  1919. 

Since  for  recovering  nitric  acid,  one  ton  of  cyanamide  of  calcium  is 
practically  equivalent  to  one  ton  of  nitrate  of  sodium,  the  manufacture  of 
cyanamide  has  been  greatly  increased  in  Europe  during  the  war,  on  account 
of  the  difficulty  of  sea-transport  (especially  after  the  intensification  of 
submarine  warfare  on  the  part  of  the  Central  Empires) ,  which  greatly  dimin- 
ished the  amount  of  Chile  nitrate  imported. 
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In  France,  where  the  cyanamide  industry  is  of  comparatively  recent 
date,  and  where  thefactories  existing  before  the  wrar  could  not  have  produced 
more  than  from  25 000  to  30  000  tons,  the  programme  of  the  Minister  of 
Munitions  provided  for  the  establishment  of  new  factories  for  the  larger  and 
forced  output  of  300  000  tons,  which  corresponded  to  a  normal  production 
of  [501  m  0  01  200000  tons. 

At  the  present  time,  the  factories  are  finished,  or  nearly  completed,  and 
as  they  are  no  longer  needed  for  the  production  of  nitric  acid,  the  problem 
now  under  discussion  is  how  they  may  best  be  turned  to  account  for  the 
manufacture  of  cyanamide  on  a  large  scale,  with  the  object  of  employing 
it  as  a  fertiliser.  The  first  point  to  be  determined  is  what  proportion  the 
cyanamide  can  be  used,  compared  with  sodium  nitrate  and  associated  with 
sulphate  of  ammonia. 

In  order  to  calculate  the  possible,  or  probable,  consumption  of  cyana- 
mide as  a  fertiliser  in  France  we  must  answer  the  following  questions  :  — 

1)  What  was  the  pre-war  consumption  of  nitrogen  in  France? 

2)  What  should  the  present  consumption  of  nitrogen  be  in  France, 
in  order  to  insure  the  soil  being  adequately  fertilised  ? 

3)  <  >f  the  total  amount  of  nitrogen  required  for  the  latter  purpose 
how  much  could  well  be  obtained  from  cyanamide  ? 

4)  What  is  the  net  cost  of  cyanamide,  since  this  factor,  taken  into 
account  with  the  preceding  one,  shows  howr  far  the  new  factories  can  be 

tisfactorily  utilised? 

The  nitrogen  consumption  in  France  was  : 

45000  tons  of  nitrogen  as  15.6  %  Chile  nitrate,  representing  288  461  tons  of  nitrate  ; 
100  tons  of  nitrogen  as  20    ',,  sulphate   of  ammonia  (5000  of  which  were  imported) 

representing  100  000  tons  of  sulphate  of  ammonia; 
00  1  ms  of  nitrogen  derived  from    different   sources,   of  which  1200  were   nitrogen 
from  16    .,  cyanamide,  which  corresponds  to  7500  tons  of  cyanamide.    The  rest 
nitrogen  from  guano,  various  kinds  of  by-products,  etc. 

I  ins. 

Before  the  war,  the  average  wheat  production  per  hectare  in  France  was 

14  quintals,  when  it  was  more  than  20  quintals  in  Germany  and  Belgium,  in 

the  ease  of  soils  which  were  manifestly  poorer  than  those  of  France.     The 

on  tor  this  is  to  be  found  in  the  amount  of  nitrogen  used  par  hectare, 

j.  in  Prance,  and  24  kg.  in  the  other  two  countries. 

Properly  speaking,  the  nitrogen  consumption  in  France  ought    to  be 

trebled.     On  this  point,  all  competent  authorities  agree.     It  is  absolutely 

iv  thai  the  amount  should  be  doubled,  and  to  do  this  would  require 

1  [o  000  tons  oi  nitrogen,  instead  of  the  70  000  tons  used  previous  to  the  war. 

With  a  pr<  per  system,  it  is  possible    (following  the  example   set   by 

Germany),  to  use  in  equal  amounts  nitrates  and  ammoniacal  fertilisers 

including  cyanamide. 

Therefore,  the  consumption  should  be  as  follows;        70000  tons  of 

CM  te nitrogen,  which  represents  448 717  tons  of  nitrate,  and  70000 

nitrogen  derived   from   ammoniacal  products.     Since  gas  works, 
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coke  ovens,  guano,  and  various  by-products  supplied  20000  tons  of  nitro- 
gen before  the  war  (subtracting  5  000  tons  obtained  from  imported  ammo- 
nium sulphate),  and  since  after  the  re-construction  of  the  factories  in  the 
North,  the  new  coke  ovens  will  increase  thi^  amount  by  10  000  tons  at  most, 
at  least  40  000  tons  of  nitrogen  must  be  obtained  from  the  cyanamide  facto 
ries ;  thi  amount  corresponds  to  an  annual  output  of  from  200  000  to 
220  000  tons. 

From  these  figures  it  is  seen,  that  even  counting  the  annual  imports  of 
Chile  nitrate,  which  amount  to  from  228  000  to  448  000  tons,  there  is  still 
need  of  the  200  000  tons  of  cyanamide  that  represented  the  normal  peace- 
time output  of  the  factories  which  have  been  installed  at  the  instigation  of 
the  Munitions  ministry. 

The  net  cost  of  crude  cyanamide  can  be  calculated  according  to  the 
following  formula  :  — ■ 

80  fr.  +  3  500  K  +  0.75  r  +  0.02  e  +  »S. 

were  K  is  the  cost  of  the  kw.  hour,  v  that  of  a  ton  of  coal,  e  the  cost  of  a 
ton  of  electrode  and  S  that  of  the  sacks.  The  sum  thus  obtained  does  not 
include  the  expense  incurred  in  making  the  crude  cyanamide  suitable  for 
use  as  a  fertiliser,  which  may  be  roughly  reckoned  at  30  fr.  per  ton. 

On  the  basis  of  from  300  to  301  francs,  a  price  to  which  we  may  soon 
hope  to  see  the  price  of  a  ton  of  carbide  fall,  the  cost  per  kg.  of  the  nitrogen 
in  the  cyanamide  may  be  estimated  at  from  1.70  fr.  to  1.80  fr.  This  cost  must 
fall  again  in  four  years'  time  (owing  to  the  price  of  carbide  and  the  suppres- 
sion of  manufacturing  licenses)  to  from  about  1.05  fr.  to  1.35  fr  ;  the  corres- 
ponding cost  of  a  ton  of  cyanamide  is,  in  francs,  340-360  and  210-270. 
The  net  cost  per  kg.  of  nitrate  of  sodium  nitrogen  which,  in  1911,  was  only 
I.17  fr.,  rose  shortly  before  the  war  to  1.66  fr.,  and  owing  to  the  present 
general  rise  in  prices,  there  is  little  hope  of  its  being  reduced,  especially  since 
there  will  be  no  reduction  in  the  export  duty  of  0.40  fr.  per  kg.  of  nitrogen 
imposed  by  the  Chilean  Government.  It  will  certainly  not  be  possible  to 
abolish  this  tax,  since  the  whole  fiscal  system  of  Chile  rests  upon  it ;  the 
utmost  that  can  be  hoped  for  is  that  it  might  be  reduced  as  a  temporary 
measure  of  commercial  warfare.  In  that  case,  the  cost  per  kg.  of  the  nitrate 
nitrogen  would  never  fall  below  1.46  fr. 

In  short,  while  at  the  present  moment,  it  must  be  admitted  that  the  kg. 
of  cyanamide  nitrogen  costs  0.24  fr.-0.34  Ir-  more  than  the  kg.  of  nitrate 
nitrogen,  in  the  future,  on  the  other  hand,  it  will  cost  0.11  to  0.31  less.  For 
this  reason,  in  the  interests  of  the  future  of  agriculture  in  France,  cyanamide 
production  should  still  be  protected,  in  some  manner,  from  the  severe  com- 
petition of  sodium  nitrate. 

In  addition  to  the  interest  there  is  in  keeping  the  cyanamide 
factories  running  which  were  established  during  the  war,  such  a  protect- 
ive measure  would  prevent  the  hydro-electric  industry  being  too  hard  hit. 
This  latter  industry,  according  to  the  suggested  programme,  would  annually 
use  about  800  000  000  kw-hours,  corresponding  to  a  constant  force  of  over 
135  000  H.  P.  at  an  annual  cost  of  15  to  20  million  fr.     Against  this  pro- 

[1097] 


MANURES   AXD   MANURING 


gramme  may  be  urged  the  enormous  disproportion  existing  between  the 
amount  of  cyanamide  used  in  France  before  the  war  (reckoned  by  some  at 
7500  tons,  and  by  others  at  only  4000)  and  the  consumption  of  200000  tons 
in  the  future,  which  is  comtemplated  by  the  said  programme.  In  addition 
to  fiscal  protective  measures,  a  number  of  direct  measures  would  need  to 
be  taken  at  the  same  time,  with  a  view  to  educating  the  agriculturists,  and 
improving  cyanamide,  further,  as  this  product  is  comparatively  litlle  known; 
it  would  also  be  necessary  to  institute  active  propaganda  supported  by  trials 
and  practical  experiments. 

1098  -  Decomposition  of  Cyanamide  and  Dicyanodiamide  in  the  Soil.  —  cowie,  g.  a. 

(Rothamsted  Experimental  Station,  Harpenden) ,  in  Journal  of  Agricultural  Science,  Vol.  IX, 
Part  2,  pp.  1 13-136,  5  fig.,  bibliography  of  26  publications.  London,  April,  1919. 

These  investigations  were  undertaken  with  the  aim  of  studying  the 
decomposition  of  cyanamide  and  dicyanodiamide  in  the  soil,  and  their 
specific  action  on  plant  growth  (1).  The  close  chemical  relationship  of 
these  two  substances  necessitated  a  comparison  of  their  respective 
behaviour  in  the  soil.  Dicyanodiamide  is  a  polymer  of  cyanamide,  from 
which  it  is  derived  by  the  action  of  acids  and  alkalis,  the  rate  of  the  change 
being  greatly  increased  by  raising  the  temperature.  The  process  does  not 
appear  to  be  reversible. 

Field  experiments  made  with  barley,  and  parallel  tests  carried  out 
in  the  laboratory  and  in  the  pot-culture  house  with  mustard,  barley  and 
rye,  as  well  as  experiments  on  soil  bacteria,  showed  that  cyanamide  increa- 

plant  growth,  and  readily  decomposes  with  the  formation  of  ammonia 
which,  in  its  turn,  is  nitrified.  The  nitrification  of  c)-anamide  is  slower 
than  that  of  ammonium  sulphate  on  account  of  the  time  required  for  1 
primary  decomposition  of  cyanamide  into  ammonia.  Dicyanodiamide,  ] 
on  the  other  hand,  has  given  no  evidence  of  nitrification  in  the  soil,  and 
though  in  small  amounts  it  causes  plants  no  appreciable  injury,  in  larger 
quantities  it  is  actually  toxic  to  them. 

When  dicyanodiamide  is  mixed  with  cyanamide,  it  does  not  prevent  j 
the  formation  of  ammonia  from  the  latter, though  it  almost  entirely  inhib- 
its its  nitrification.     Thus,  on  using  3  parts  of  cyanamide   and  1  part  of  ] 
diacyanodiamide,  22  per  cent,  of  the  nitrogen  was  nitrified:  with  1  part  of 

inamide  and  3  parts  dicyanodiamide,  only  5  per  cent,  was  nitrified ;  in 
these  cases  however;  the  plants  used  the  nitrogen  that  had  not  been  nitrified. 
1  dicyanodiamide  only  hinders  the  animonilication  of  protein  substances, 
wh<  '  almost  stops  the  nitrification  of  ^ammonium  sulphate.    It  exerts 

little  influence  upon  Hie  number  of  soil  bacteria  developing  on  gelatine  plates, 
<>r  upon  the  rati-  and  extent  of  the  decomposition  of  dried  blood.     It  ap- 

irs    that    dicyanodiamide  is  toxic  to  nitrifying  organisms,  but  does 
n<>t  affect  bo  drastically  the  other  organisms  of  the  soil,  especially  those 
rned   in   the  decomposition   of  protein. 
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1099  -  The  Addition  of  Fluorides  to  Fertilisers.  —  See  No.  mo  of  this  Review. 

1 100  -  Classification  of  the  Chestnut  Trees  of  Italy.  —  See  No.  1 157  of  this  Review. 


1101  -  Apparatus  for  Growing  Higher  Plants  in  Soils  Free  from  Micro-organisms.— 

Fred,  E.  B.  (University  of  Wisconsin,  Madison,  United  States),  in  The  Journal  of  General 
Physiology.  Vol.  I,  No.  6.  pp.  623-629,  3  rigs.  Baltimore,  July,  191 9. 

In  agricultural  experiments,  it  is  often  desirable  to  grow  plants  in 
the  absence  of  micro-organisms,  in  order  to  be  able  to  determine  the  physi- 
ological effect  of  the  latter.  The  procedure  is  comparatively  simple  if 
small  plants  or  seedlings  are  used,,  but  when  it  is  necessary  to  grow  large 
plants  and  to  carry  these  to  maturity,  it  is  often  very  dificult  to  prevent 
contamination.  , 

Several  forms  of  apparatus  have  been  devised  and  described  as  stiitable 
for  the  purpose,  but  they  were  all  costly  and  complicated. 

The  apparatus  invented  by  the  writer  is  relatively  simple  and  consists 
of  three  parts  :  1)  a  metal  pot ;  2)  a  large  Pyrex  glass  cylinder  :  3)  a  large 
beaker. 

The  metal  pot  of  galvanised  iron  (of  which  the  size  is  determined  by 
the  size  of  the  plants  to  be  grown),  has  a  neck  on  the  side,  and  a  shoulder 
at  the  top,  to  support  the  glass  cylinder.  The  neck  serves  as  an  opening 
through  which  to  plant,  water,  and  aerate.  The  watering  is  effected  by 
means  of  sterilised  pipettes.  The  neck  is  plugged  with  cotton-wool,  and 
one  end  of  the  cylinder  is  protected  with  layers  of  cotton-wool,  the  other 
being  completely  covered  by  the  beaker.  In  order  to  give  better  aeration, 
a  thick  layer  of  cotton-wool  is  placed  between  the  cylinder  and  the  beaker, 
and  then  the  latter  is  held  in  place  by  wire  supports  fastened  to  the  metal 
pot. 

The  maximum  cost  of  this  apparatus  is  about  three  dollars  and  it  is 
simple  and  easy  to  sterilise.  At  the  final  sterilisation  of  the  soil,  the  glass 
beaker  and  cylinder  are  included.  Excellent  results  have  been  obtained 
with  the  apparatus  ;  if  it  is  sterilised,  and  sufficient  care  is  taken  in  water- 
ing, plants  may  be  grown  in  it  for  several  months  without  danger  of  contam- 
ination. 
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1 1 02  -  The  Ash  Of  some  Roots  and  Tubers.  —  Leroux,  L.  and  D.,  in  Annates  de  Chimie 
Anlytique,  Series  2,  Vol.  I,  No.  7,  pp.  207-209,  2  tables.  Paris,  July,  1919. 
The  work  hitherto  done  in  determining  the  composition  of  the  ash 
of  roots  and  tubers  has  been  confined  to  a  very  small  number  of  plants. 
For  this  reason,  it  seemed  worth  while  to  the  writers  to  publish  the  results 
of  their  analyses,  which  refer  to  plants  differing  in  some  cases  very  widely 
from  one  another.  The  following  is  the  proportion  of  the  total  ash  per 
100  parts  of  air-dried  matter  in  some  of  the  plants  examined  :  Potato 
4.05;  comfrey  (Symphytum  officinale)  9.06;  dahlia  5.10;  burdock  (Lappa 
Major)  12.25;  field  thistle  11.45;  gentian  3.65;  carrot  6.25;  turnip  7.15; 
water-lily  3.65;  nettle  7.83;  male  fern  (Nephrodium  Filix-mas)  4.83. 
Without  any  desiccation,  1  kg.  of  potatoes  yielded    14.77  ^m-  asn  ;  T  kg- 
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of  dahlia  tubers  13.441  gm.  ;  1  kg.  of  carrots  9,17  gm.  ;  and  1  kg.  of  turnips 
6.41 '4  gm.  These  figures  differ  considerably  from  those  quoted  above, 
owing  to  the  large  amount  of  water  in  the  roots  and  tubers  analysed. 

The  writers  also  give  the  percentage  composition  of  the  ash  obtained 
from  the  same  roots  and  tubers.  These  data  show  that :  —  there  is  a  larger 
quantity  of  sulphur  in  the  roots  of  the  thistle  and  turnip  than  in  those  of 
any  of  the  other  roots  examined  ;  the  highest  phosphorus  content  is  found 
in  the  water-lily,  carrot,  and  potato  ;  lime  is  most  abundant  in  the  gentian 

the  dahlia  ;  magnesia  in  the  root  of  the  male-fern  and  the  gentian  ;  and 
that  the  roots  of  the  male-fern,  gentian,  and  nettle  contain  the  largest 
percentage  of  iron. 

1 103  -  Distribution  of  the  Nitrogen  in  some  Seeds  and  of  the  Nucleic  Acid  in  Brewers' 
Yeast  as  determined  by  the  Van  Slyke  Method.  —  See  No.  n8o  in  this  Revieu . 

1 104  -  Notes  on  the  Hydrocyanic  Acid  Content  of  Andropogon Sorghum.— 

MANMATHANATH  '-hose    (Sabour  Agricultural  College),    in  The   Agricultural  Jouni 
India,   Vol.   XVI.  X'o.   i,  pp.  107-115,  7  tables.     Calcutta,  January,  1919. 

It  has  long  been  known  that  a  cyanogenetic  glucoside,  called  dhurrin, 
is  present  in  sorghum  at  certain  stages  of  its  growth.  This  glucoside  is 
not  poisonous  by  itself,  but  it  breaks  up  in  contact  with  an  enzyme  that 
is  present  in  plant  tissues,  into  several  compounds,  one  of  which  is  hydro- 
cyanic acid,  to  which  must  be  attributed  the  not  infrequent  cases  of  cattle 
poi1- 1  I  >\  s<  >rghum.  The  author  made  a  trial  to  find  out  the  effects  of  dif- 

ferent times  of  planting,  and  also  of  water-logging  on  the  formation  of  the 
cyai  tic  glucoside  in  sorghum.     The   results  of  experiments  carried 

out  on  different  plots  showed  that  the  time  of  planting  by  itself  has  little, 
01  no,  connection  with  the  formation  of  the  glucoside,  but  on  the  other  hand 
a  crop  planted  late  has  a  much  better  chance  of  producing  smaller  quantities- 
he  poison,  on  account  of  the  abundant  moisture  present  which  hinders 
it-  formation.  Therefore,  although  the  date  of  sowing  has  no  direct  effect 
upon  the  development  of  the  glucoside,  nevertheless,  as  the  presence  of 
the  latter  depend-  upon  the  dryness  of  the  soil,  it  also  depends  indirectly 
upon  the  time  of  -owing,  according  as  to  whether  this  falls  in  a  dry  period, 
or  in  a  wet  one  when  the  plants  are  exposed  to  more  or  less  heavy  rain. 

H<  mi   it  would  appear  that  the  weather  is  mainly  responsible  for  the 

development  of  tin  poisonous  element  in  sorghum.  The  soil  is  only  of  minor 

importance,  although  some  writers  have  found  that  the  addition  of  nitro- 

•    on-  fertilisers  to  poor  soils  causes,  a  very  slight  increase  in  the  amount 

<>t  thi-  cj  anogenetic  glucoside. 

Th,  Localisation  of  the  Alkaloid  Present  in  Isopyrum  tha/ictroides.  — 
Wn  nptes  rendus  de  V  Acadimie  des  Sciences,  Vol.  168,  No.  6,  pp.  $26-317. 

Pari  ,  Pebruar 

The  writer  ha-  studied,  from  the  microchemical  point  of  view,  iso- 
pvrm,  tin  oid  discovered  in  Isopyrum  thalictroides  I,.,  am1   isolated 

from  tin  lattc-r  bj  IIarstkn;  fie  also  gives  some  information  regarding  its 
in  the  pli 
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Isopyrum  is  a  spring  plant  whose  aerial  organs  appear  after  the  flower- 
ing season,  whereas  the  underground  perennial  portions  continue  growing 
throughout  the  year.  The  alkaloid  is  principally  to  be  found  in  the 
subterranean  organs,  the  rhizomes  and  roots,  though  it  occurs  in  smaller 
quantities  in  the  aerial  ones,  being  chiefly  present  in  the  epidermis  and  the 
peripheral  layers.  There  seems  to  be  none  in  the  flower. 

1 106  -  Anatomical  Modifications  of  Roots  Due  to  Mechanical  Action.  —  bonnier,  g., 

in  Comptes  rendus  des  Seances  de  I'Academie  des  Sciences,  Vol.  CLXIX,  No.  4,  pp.  195- 
197.     Paris,  July  28,  1919,, 

In  a  preceding  paper,  the  writer  described  the  first  experimental  results 
obtained  from  subjecting  the  stalks  and  roots  of  various  plants  to  ex- 
ternal pressure. 

His  present  work  was  undertaken,  partly  with  a  view  to  the  experi- 
mental reproduction  of  certain  dissymmetrical  structures  observed  in 
plants  growing  in  stony  soils,  or  in  the  crevices  of  rocks,  and  partly  for  the 
purpose  of  determining  the  factors  which  act  upon  roots  and  stems  that 
grow  in  various  media  (air,  soil,  water),  and  therefore  present  the  remark- 
able anatomical    differences  to    which    attention    has  been    drawn    by 

CONSTANTIN    (i). 

The  writer  has  been  able  to  discover  that  compression,  though  it  pro- 
duces Very  important  local  modifications,  does  not  affect  the  general  de- 
velopment of  the  plant,  which  flowers  and  bears  fruit  normally. 

From  the  sum  total  of  the  results  obtained,  the  writer  draws  the  fol- 
lowing conclusions  :  — 

Certain  tissues  vary  according  to  the  mechanical  action  of  the  envi- 
ronment (the  nature  of  the  medium,  external  compression)  :  these  may 
be  called  "  adaptive  tissues  ".  Such  are  either  protective  tissues  like  the 
epidermis,  or  also  reserve  tissues  like  the  pith. 

The  other  tissues,  which  may  be  called  "the  functional  tissues,"  con- 
tinue developing  almost  normally  in  every  case.  The  wood  vessels  may 
be  less  numerous  or  narrower  than  those  of  the  control  specimens,  but  they 
nevertheless  are  present,  and  are  only  modified  as  a  whole.  The  same  may 
by  said  for  the  phloem  ;  the  internal  phloem  is  present,  even  when  the 
pith,  which  it  usually  surrounds,  has  disappeared. 

In  short,  it  is  possible  to  reproduce  experimentally  not  only  teh 
dissysymmetrical  structures  that  aie  found  in  nature,  but  also  the  ana- 
tomical modifications  resulting  in  certain  cases  from  the  effect  of  envi- 
ronment. 

The  principle  explaining  these  phenomena  might  perhaps  be  disco- 
vered by  further  experiments  carried  out  on  the  similar  lines. 


(1)  J.  Constantin  :  Influence  du  milieu  sur  la  racine  {Annates  des  Sciences  naturelles, 
Seventh  Series,  Vol.  I,  1885).  Etude  comparee  des  tiges  aoriennes  et  souterraints  des  Dico- 
tyledones  (Annales  des  Siences   nuturcUcs,  Sixth  Series,   Vol.   XVI,   1SS3).     (/■ 
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1 107  -  The  Absorption  of  Mineral  Salts  by  the  Apex  of  the  Root.—  CoupiN,H.,inCo«i/>- 
tes  rendus  de  VAcad&mie  Jcs  Sciences,  Vol.  169,  No.  .5,  pp.  242-245.    Paris,  August  4,  1919. 

After  having  found  that  the  root  tip  absorbs  some  of  the  water  in  which 
it  is  immersed,  the  author  tried  to  discover  whether  the  mineral  salts 
dissolved  in  the  water  can  also  penetrate  into  the  plant  through  the  root 
tip,  and  whether  this  endosmosis  by  itself  is  sufficient  to  ensure  the  nutri- 
tion of  the  organism.  In  these  experiments,  as  in  the  preceding  ones  (1), 
the  germinating  seeds  were  kept  for  some  days  in  a  humid  and  aerated 
atmosphere.  Only  the  apex  of  the  root  was  immersed  in  the  liquid.  In 
the  cast.-  of  each  variety  of  plant  the  roots  of  some  individuals  were  placed 
in  redistilled  water,  and  those  of  others  in  Knop's  solution. 

Every  24  hours,  the  germinating  seeds  were  raised,  so  that  only  the 
tip  of  the  root  was  immersed.  The  results  obtained  with  a  large  number 
>f  species  were  precisely  identical,  therefore  the  author  contents  himself 
with  mentioning  3  examples  :  (grey  peas,  Ricinus  sanguineus  and  white  lu- 
pin). Of  these  he  gives  the  root  length,  the  number  of  rootlets,  the 
length  of  the  stalk,  or  stem,  and  then  describes  the  appearance  of  the 
leaves,  both  in  the  case  of  the  plant  grown  in  redistilled  water,  and  in  that 
of  the  plant  in  Knop's  solution.  The  data  in  the  latter  case  were  noted  at 
regular  intervals  of  24  hours. 

The  sum  of  these  data,  which  aie  the  result  of  morphological  examfna- 
1  alone,  proves,  without  it  being  necessary  to  determine  the  dry  weight 
of  the  plants,  that  each  individual  of  which  the  root-tip  was  immersed  in 
Knop's  solution  had  developed  considerably  more  than  the  control  plants 
growing  with  the  apex  of  the  root  in  re-distilled  water.  This  difference  is 
due  to  the  fact  that,  in  the  first  case,  the  nutrient  salts  penetrate  into  the 
root,  thus  permitting  the  plant  to  grow  more  than  one  which  had  at  its 
disposal  only  its  albumen  or  the  reserve  substances  present  in  its  coty- 
dons.  Hence,  we  may  conclude  that  the  root  apex  is  capable  of  absorbing 
mineral  salts,  and  that  the  latter  are  largely  utilised  by  the  plant. 

u    >  -  The  Etching  of  Marble  by  Roots  in  the  Presence  and  Absence  of  Bacteria.  — 

1  Haas,  a.  r.  C.  (University  of  Wisconsin,  Madison),  in  The  Journal  of 

iolo  v.  Vol.  I,  X.).  6,  pp.  5    Bgs.,  bibliography  of   n  publications. 

til  ore,   July  1919. 

The  root-,  of  p'ants  in  the  presence  of  bacteria   have  the  power  to 

dissolve  the  minerals  present  in  the  soil,  and  thereby  increase  the  available 

plant  food.     The   means  by  which  this  action  takes  place  is  a  matter  of 

considerable  importance. 

It  has  long  been  known  that  the   acid  excretion  from  roots  can  etch 

marble.     In  order  to  determine  whether  the  presence  of  bacteria  intensi- 

the  process,  the  writers  carried  ou1  several  experiments   with  Canada 

field  ome  of  which  were  bacteriarfree,   while  the  others  were  inocu- 

•l  with  bacfc  ria.     Fred's  apparatus (2)  was  used,  as  it  allows  of  higher 


1.) 

1  thi-   Revieu 
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plants  being  grown  for  a  long  time  free  from  any  microorganisms.  The 
seeds  in  each  vessel  were  placed  directly  over  small  polished  marble  slabs, 
in  such  a  manner  that  it  was  possible  for  the  roots,  as  they  grew  down- 
wards, to  come  into  intimate  contact  with  the  polished  surface  of  the  marble. 
When  the  seeds  had  grown  for  seven  days,  several  of  the  tubes  were  ino- 
culated, and  in  order  to  avoid  increased  growth  due  to  the  presence  of  ni- 
trifiying  bacteria,  the  latter  were  purposely  omitted  from  the  mixture  of 
pure  cultures  of  bacteria  with  which  the  soil  was  inoculated  instead  of  with 
soil  extract.  The  following  bacteria  were  used:  Azotobacter,  Bacillus  aero- 
genes,  B.  coli,  B.  ccmmunior  "  C  ",  B.  communis  "  B  ",  B.  Harilebii,  B.  ava- 
niensis,  B.'*  mesentericus ,  B.  fluorescens  liquefaciens,  B.  fluorescens  non- 
liquefaciens,  B.  pyocyaneus,  B.  proteus,  B.  prodigiosus,  B.  tumescens, 
B.  subtilis,  Cladothrix  dichotoma  and  CI.  odori/era. 

To  each  of  the  uninoculated  tubes  5  cc.  of  sterile  water  was  added,  in 
order  to  keep  the  moisture  content  the  same  in  each  tube.  Twenty-five  days 
after  the  seeds  had  been  placed  in  the  tubes  the  latter  were  opened,  and  the 
slabs  were  carefully  washed  and  examined.  It  was  found  that,  in  every 
case,  the  marble  slabs  which  had  the  greatest  degree  of  etching  were  those 
taken  from  the  inoculated  tubes,  hence  it  may  be  concluded  that  the 
presence  of  the  bacteria  had  intensified  the  action  of  the  roots. 

It  seems  probable  that  the  greater  etching  power  of  the  roots  in  presence 
of  soil  bacteria  can  be  attributed  to  the  normal  carbon  dioxide  excretion 
of  the  living  root  cells,  together  with  the  carbonic  and  other  acids  set  free 
from  dead  or  dying  root  cells  whose  decomposition  is  accelerated  by  the 
presence  of  the  bacteria.  While  the  results  indicate  that  the  dissolving 
power  of  roots  is  in  part  due  to  the  action  of  the  bacteria,  it  must  be 
admitted  that  there  are  many  factors  involved.  For  example,  the  food  supply 
of  a  plant  must  be  different  in  the  presence  of  bacteria  from  that  of  a 
plant  in  soil  free  from  bacteria. 

1 109  -  The  Origin  Of  Succulence  in  Plants.—  Revue' Genet  ale  des  Sciences,  Year  NXX, 
No.  11,  pp.  332-333-     Paris,  June  15,  191 9. 

There  are  two  types  of  succulent,  or  fleshy,  plants,  those  growing  in 
arid  regions,  as  the  cacti  and  those  found  near  the  sea  ;  the  latter  are  also 
called  halophytes.  Almost  all  succulent  plants  are  characterised  by  the 
marked  acidity  of  their  tissues,  and  as  many  of  them  grow  in  places  where 
the  soil  contains  a  large  quantity  of  salts,  their  physical  peculiarities  have 
hitherto  been  regarded  as  owing  to  the  large  accumulation  of  water  or 
cell  sap,  due  to  osmotic  action. 

Richard's  discovery,  however,  that  both  thin-leaved  and  thick-leaved 
individuals  exist  among  the  Castilleja  erigeron  plants  living  on  the 
coast  of  California,  and  the  fact  that  these  leaf  characters  are  connected 
with  the  plants'  water  supply,  have  provided  MacDougal  with  the  basis 
of  a  more  reasonable  explanation  of  succulence. 

Plant  protoplasm  chiefly  consists  of  pentosans,  (for  example,  mucila- 
ges), mixed  with  a  smaller  proportion  of  protein  derivatives  and  salts.  As 
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succulence  involves  an  increase  in  water  storage,  it  is  necessary  to  consider, 
in  the  first  place,  the  water  content  of  the  cell. 

A  series  of  analyses  cf  the  carbohydrates  of  desert  plants  has  shown 
that  when  cells  containing  polysaccharides  undergo  a  diminution  of  their 
water  content,  these  sugars  are  reduced  to  pentosans.  The  imbibition 
capacity  of  polysaccharides  is  slight,  but  it  is  considerably  increased  when 
they  are  changed  into  pentosans.  Dryness,  by  causing  great  loss  of 
water,  produces  a  change  in  the  cell,  which  permits  of  its  retaining  much 
more  water.  Further,  this  storage  capacity  acquired  by  the  cell  mass  is 
permanent,  for  the   transformation  of  polysaccharides  into  pentosans  is 

not  reversible. 

Finally,  it  has  been  found  that  the  acidity  of  Castillcia  plants  with 
thin  leaves  is  nearly  double  that  of  those  with  thick  leaves,  which  suggests 
the  idea  that  succulence  can  develop  in  plants  with  high  acidity,  or  rather 
in  those  of  a  type  of  metabolism  producing  great  acidity. 

r  1 1  o  -  The  Action  of  Fluorides  on  Plants.  —  gautier,  a.  and  Clausmann,  p.,  iu  Comptes 
rendus  de  VAcademie  des  Sciences,  Vol.  169,  No.  3,  pp.  115-122.  Paris,  July  21,  1919. 
The  preliminary  cultural  experiments  made  by  the  writer  in  pots,  and 
on  entirely  artificial  media  (1)  with  or  without  the  addition  of  fluorine,  did 
not  sufficiently  show  the  effect  of  fluorine  upon  plant  growth.  He  therefore 
resolved  to  make  some  field  experiments. 

The  soil  of  the  field  selected  for  this  purpose  was  sandy  clay,  with 
scarcely  any  lime  and  containing  in  its  natural  condition  88  mgm.  of  fluorine 
per  kg  ;  to  all  the  lots  treated  with  fluoride,  55.8  mgm.  of  amorphous  calcium 
fluoride  was  applied  per  sq.  m.  to  a  depth  of  0.25  m.,  which  corresponds  to 
i""  mgm.  of  fluorine  per  kg.  of  soil.  The  field  had  lain  fallow  for  2  years, 
ami  its  surface  had  been  divided  into  18  pairs  of  equal  plots,  separated  from 
h  other  by  a  space  of  0.90  m.  One  plot  in  each  pair  was  treated  with 
fluoride  and  the  other  one  was  not.  As  the  addition  of  calcium  fluoride 
n>  <  essarily  introduces  a  small  quantity  of  lime,  care  was  taken  to  add  to 
each  <>f  the  control  plots,  the  equivalent  amount  of  powdered  chalk. 

In  1  heir  experiments,  the  writers  used  the  most  commonly  grown  plants; 
wheat,  oats,  carrot,  potato,  beet,  haricot  beans,  cabbages,  poppy,  peas, 
barley,  etc.  Bach  of  the  plants  was  respectively  grown  in  the  plot  to  which 
the  fluoride  had  been  added,  and  in  the  control  plot.  The  writers  give  the 
comparative  (qualitive  and  quantitative)  results  obtained,  which  maybe 
summarised  as  follows:  — 

Wheat:  increase  in  total  crop  13  %;  increase  in  grain  yield  18  %  — 

Oats  .'  increase  in  crop   12  ",,  ;  increase  in  grain  yield  5.2  %  —  Carrots  : 

m  in  plots  with  added  fluoride  17.0",,     -  Potatoes:  slight  superiority  the 

firsl  year,  thin   in  second  year  gain  of  58.7  %  —  Beets  :  deficit   in  plots 

with  added  fluoride  Peas  \  sHght  superiority  of  plots  treated  with  fluor- 
ide =)~  "  more  the  first  year,  and  \  ■  ,  the  second  -  Haricot  beans  : 
nodiflerence       I  no  difference  in  crop  the  first  year ;  apparently 

See  i< .  luiv  s.    ■ 
[IIM- 
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the  fluoride  had  not  a  good  effect  —  Poppy :  gain  of  14  %  in  the  plot  treated 
with  fluoride. 

Thus,  other  conditions  being  equal,  the  addition  of  fluorides,  especially 
of  amorphous  powdered  calcium  fluoride,  to  arable  soil  has  a  beneficial  effect 
upon  wheat,  oats,  carrots,  peas,  poppies,  and  potatoes.  The  writer  mentions 
that  crystallised  calcium  fluoride,  or  natural  fluophosphates  are  not  equally 
efficacious.  Rye,  barley,  buckwheat,  haricot  beans,  and  mustard  are  un- 
affected, or  but  little  affected,  by  this  fertiliser.  Beet,  turnips,  and 
onions  are  injured  by  fluorides.  All  these  plants  were  grown  in  the  open 
on  poor  soil  to  which  no  fertiliser  had  been  added  except  0.200  gm.  of 
amorphous  calcium  fluoride  per  kg.  of  soil. 

Given  the  slight  solubility  of  calcium  fluoride,  the  amount  could  easily 
have  been  doubled,  or  trebled,  and  more  decisive  results  might  have  thus 
been  obtained.  Perhaps  plants  with  a  higher  fluorine  content  than  usual 
could  have  been  produced. 

As  fluorine  always  accompanies  phosphorus  in  the  tissues,  being  assimi- 
lated and  eliminated  with  it,  and  as  it  seems  to  insure  the  fixation  of  this 
element  which  itself  has  a  great  effect  in  stimulating  the  reproduction  of 
tissues,  a  considerable  increase  in  the  vitality  and  fertility  of  agricultural 
crops  is  naturally  to  be  expected  from  the  combined  use  of  fluorides  and 
phosphates. 

As  regards  the  utilisation  of  fluorine  in  dietetics,  it  must  be  remembered 
that  the  human  organism  eliminates  it  by  means  of  epidermal  excretions 
(fluorides  and  fluophosphates).  In  these  forms,  it  cannot  be  directly  assi- 
milated by  the  animal  organism,  which  depends  chiefly  upon  plant  food  for 
its  supply  of  available  fluorine. 

in  1  -  The  Effect  of  Aluminium   Ions  upon  the  Germination  and  Growth  of  Plants. 

—  Stoklasa,  Julius,  in  collaboration  with  Sebor,  J.,  Zdobnicky,  W.,  Tymich,  F.,  Ho- 
rak,  O.,  Nemec,  A,  and  Cvvach,  J.  (Upper  Technical  School  of  Prague),  in  Biochemische 
Zeitschrift,  Vol.  91,  Parts  3  and  4,  pp.  137-223,  15  figs.,  11.  Tables.  Berlin,  October,  191S. 

The  metals  belonging  to  the  aluminium  group  which  occur  most 
commonly  in  the  plant  organism  are  iron,  aluminiun  and  manganese. 
Aluminium  is  found  above  all  in  hydrophytes  and  hygrophilous  plants ; 
it  is  present,  however,  also  in  mesophilous  plants  ;  xerophytes,  as  a  rule, 
contain  much  smaller  quantities  of  this  substance  (1). 

Manganese  appears  to  be  pre^nt  throughont  the  plant  organism  in 
more  or  less  variable  amounts.  It  should  also  be  mentioned  that  the  iron 
and  manganese  are  chiefly  localised  m  the  epigeal  portions  of  the  plant, 
whereas  the  aluminium  accumulates  principally  in  the  roots,  rhizomes,  tu- 
bers and  bulbs. 

The  author  and  his  collaborators,  continuing  their  study  of  tlie  physio- 
logical part  played  by  aluminium  in  the  plant  organism,  describe  the  expe- 
riments they  carried  out  for  the  purpose  of  determining  the  effect  exerted 
by  the  ions  of  manganese  and  iron  upon  plant  germination  and  growth, 
and  the  influence  of  the  electrical  conductivity  upon  both  these  processes. 


(1)  See  R.,  December,   rgi8,  No.   1339.  (Ed.) 

[Ill  0-1  lit] 
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The  effect  of  aluminium.  —  A  concentration  of  aluminium  of  from 
0.0001  to  0.0002  of  the  atomic  weight,  in  the  form  of  chloride,  not  only  had 
a  favourable  effect  upon  the  germination  of  the  seeds  treated,  as  was  shown 
by  com] taring  them  with  the  control  seeds  (for  which  only  distilled  water 
used),  but  also  considerably  increased  the  total  yield  of  the  plants  sub- 
jected to  the  experiment  (Hordeum  distichum,  Triticnm  vulgare,  Pisum 
sativum  and  Lcpidium  sativum). 

If    the    concentration    is    increased    (successively  to  0.0005,   0.001, 
0.002,  0.005  and  0.01  of  the  atomic  weight),   a  gradual    retardation    of 
germination,  which  becomes  more  and  more  accentuated,  is  observed,  while 
the  decrease  in  the  tota1  yield  of  the  plant  becomes  steadily  more  notice- 
He,  the  toxic  action  of  the  aluminium  ions  revealing  itself  with  increasing 
listinctnesf,  as  the  solution  becomes  more  concentrated. 

The  effect  of  manganese.  —  A  concentration  of  manganese  of  from 
O.OOOI  to  0.0005  of  the  atomic  weight,  in  the  form  of  chloride,  greatly 
promotes  germination  and  the  germination  faculty  and  increases  the  to- 
tal yield  of  the  plant.  A  concentration  of  0.002  has  an  unfavourable  effect, 
ind  a  still  more  concentrated  solution  (0x05  to  0.01)  has  a  distinctly  toxic 
action. 

The  effects  of  aluminium  chloride  and  manganese  chloride  when 
used  together.  —  These  effects  show  the  mutual  antagonism  of  the  alumin- 
ium ions  and  the  manganese  ions.  The  action  of  a  concentration  of  man- 
ganese of  0.005  of  the  atomic  weight  is  counterbalanced  by  a  0.0001  con- 
entration  of  aluminium,  and  in  this  case,  an  increase  in  the  yield  of  the 
plant  is  noticeable.  A  0.002  concentration  of  aluminium  does  not  act  as 
an  antidote  to  the  same  concentration  of  manganese  (Hordeum  distichum, 
Triticum  vulgare,  Pisum  sativum).  A  highly  concentrated  solution  of  man- 
ganese combined  with  a  highly  concentrated  solution  of  aluminium  has  a 
toxic  effect  that  greatly  hinders  the  development  of  the  plant. 

The  action  of  the  aluminium  ion  on  plant  growth. — Xerop/iytes.  —  A 

•  1  -elation  of  aluminium,  in  the  form  of  the  sulphate,  used  per  litre  of 

tin-  culture   solution,  has  a  toxic   action  manifesting  itself  after   14  days 

by  tin   arrested  development  of  the  plants;  the  same  result  is  produced 

1  0.002  solution  at  the  end  of  24  days,  although  the  plants  do  not  die. 

\  0  hiiion  kills  the  plants  in  18  days. 

Hydrophytes  and  hygrophilous  plMfils.  —  Concentrations  of  0.0005 
tnd  0.00075  of  aluminium  have  a  very  favourable  action  upon  the  develop- 
menl  oJ  hydrophytes  and  hygrophilous  plants;  a  0.001  concentration 
i-  also  \t-rv  beneficial  to  tin-  growth  of  Car  ex  riparia,  C.  sylvatica,  1 

•,  Ranunculus  iluitans,  Galeofsis  versicolor  and  Caltha  palustris.  Even 
in  tlu-  case  of  aluminium  concentrations  rising  from  0.002  to  0.006, these 
plants  showed  no  ill  effects  after  4$  days.  Stronger  solutions  (0.0075 
slightly  injurious  action  on  the  development  of  Ranun- 
culus arv  msis,  Caltha  palustris,  Symphytum  officinale,  Pulmonaria  offici- 
nalis, Rumex  AcetoseUa,  Ranunuclus  iluitans  and  Geranium  pratense. 
the    genus  .  •■    a    special   power    of    resisting    the 

•       aluminium  ions;  they   can   even   withstand   a    0.02   con- 
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centration,    and  only  die  when  the  concentration   reaches  0.05  (after    10 
or  20  days) 

Meso-philous  plants.  —  A  0.00075  concentration  of  aluminium  exercises 
a  deleterious  effect  upon  the  plants  of  this  group.  The  action  of  a  0  .  00075 
concentration  of  iron  is  also  injurious,  but  when  the  solution  consists  of 
a  mixture  of  ik>n  and  aluminium  of  this  concentration,  the  antagonism 
of  the  two  ions  is  proved  by  the  favourable  effect  upon  the  development 
of  plants.  The  antagonism  existing  between  iron  and  aluminium  is  still 
more  marked  when  a  very  strong  solution  of  the  former  (0.002  for  instance), 
is  used  at  the  same  time  as  a  weaker  solution  of  the  latter  (0.0005).  This 
fact,  which  is  analogous  to  that  cited  above  in  connection  with  the  alumin- 
ium ion  and  the  manganese  ion,  shows  that  the  aluminium  ion  has  con- 
siderable power  as  an  antidote  in  the  metabolism  of  the  plant  organism. 
The  antagonism  exerted  by  aluminium  decreases  with  the  increase  of  its 
concentration,  and  ceases  at  a  concentration  of  0.0015.  This  power  exert- 
ed by  the  aluminium  ion  over  the  ferrous,  ferric  and  manganese  ions  is  not 
reciprocal. 

In  comparing  the  relative  toxic  effect  of  the  three  substances,  alumi- 
nium, iron  and  manganese,  we  find :  1)  unfavourable  action  retarding  the 
development  at  a  concentration  of  0.005  f°r  iron,  aluminium  and  man- 
ganese in  the  form  of  sulphates  ;  2)  death  of  the  plants  at  a  concentra- 
tion of  0.01  in  the  case  of  aluminium,  0.006  in  that  of  iron,  and  0.008  in 
the  case  of  manganese. 

The  electrical  conductivity  of  cultuve  solutions  in  relation  to  the  pro- 
cesses of  germination  and  development  of  plants.  —  The  writers  have 
determined  the  electric  conductivity  of  the  solutions  used  (chlo- 
ride of  aluminium,  chloride  of  manganese,  sulphate  of  aluminium,  sul- 
phate of  manganese,  and  a  mixture  of  these  different  solutions).  The 
results  thus  obtained  were  compared  with  the  effects  upon  the  germination 
and  growth  of  the  seeds  and  plants  experimented  upon.  The  compara- 
tive examination  of  the  amount  of  physiological  influence  exerted  by  the 
ions  and  the  extent  of  the  dissociation  of  the  salts,  revealed  the  existence 
of  a  parallelism  between  these  two  factors. 

It  was  also  observed,  that  the  seedlings  of  mesophilous  plants 
are,  as  a  rule,  more  susceptible  to  the  action  of  aluminium  ions  than 
to  that  of  manganese  ions,  and  that  the  adult  plant  is  less  suscep- 
tible to  aluminium  ions  than  to  ferrous,  ferric,  or  manganese  ions.  This 
phenomenon  is  explained  by  the  fact  that  in  the  case  of  the  adult  plant, 
the  aluminium  is  chiefly  localised  in  the  root  system,  whereas  the  iron  and 
manganese  form  part  of  the  chlorophyll.  In  the  root  system  of  the 
higher  plants,  the  exchange  of  the  ions  reaches  its  greatest  importance. 
In  the  seedlings,  the  aluminium  is  distributed  throughout  the  organism 
thus  giving  rise  to   toxic  effects. 

Apart  from  dissociation,  hydrolysis  (which  becomes  intensified  as  the 
aluminium  solution  becomes  more  diluite  and  hence  with  the  increased 
concentration  of  the  hydrogen  ions)  also  appears  to  have  a  very  toxic 
action  upon  germination. 

[mi] 
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1 112  -  On  the  Assimilation  of  the  Dicyanodiamide  Derived  from  Calcium  Cyan- 
amide  (1).  —  Moller,  L-  (University  of  Breslau),  in  Biochemische Zcitschrift,  Vol.  88,  Pt. 
1-3,    pp.  95-96.  4  tables,  bibliography  of  22   publications.  Berlin,  June,  191S. 

Calcium  cyananride,  when  used  as  a  fertiliser,  must  undergo  certain 
transformations  in  the  soil  before  it  is  capable  of  assimilation  by  plants. 
Experts,  however,  do  not  agree  as  to  the  nature  of  these  changes.  Some 
are  of  opinion  that  the  cyanamide  derived  from  a  fertiliser  cannot  be 
directly  assimilated,  but  otheis  (Ulpiani,  Perotti)  consider  that  the 
polymer  of  this  cyanamide,  that  is  to  say,  dicyanodiamide,  is  an  excellent 
source  of  nitrogen  for  the  use  of  plants.  With  a  view  to  testing  the  value 
of  this  opinion,  the  writer  cultivated  various  micro-organisms  on  mineral 
media,  giving  them  dicyanodiamide  as  their  only  source  of  nitrogen, 
with  the  result  that  the  growth  of  the  plants  was  much  reduced,  and  in 
-»me  cases,  almost  arrested.  The  micro-organisms  appeared  unable  to 
transform  into  albumen  the  nitrogen  from  the  dic3ranodiamide,  for  after 
having  been  grown  for  a  short  time  on  a  mineral  medium  +  dicyanodi- 
amide they  had  a  large  nitrogen  content  amounting  even  to  60  %  of  their 
dry  weight.  Only  a  small  portion  of  this  nitrogen  was,  however,  present 
in  the  form  of  protein.  As  in  the  case  of  the  higher  plants,  the  dicyano- 
diamide had  accumulated  unaltered  in  the  cells.  These  same  cultures 
on  mineral  media  grew  very  well  when  the  dicyanodiamide  was  replaced 
by  sulphate  of  ammonia,  or  if  these  two  nitrogenous  compounds  were  added 
at  the  same  time. 

1113  -  The  Pre-Determinant  Influence  of  the  Physiological  Condition  of  the  Seed  upon 
the  Course  of  the  Subsequent  Growth  and  Yield  of  the  Plant.—  1.  kidd,  f.  and  west, 

C,  Influence  of  the  Degree  of  Maturity  of  the  Seed  at  the  Time  of  Harvesting,    A 

Biolo  y.  Vol.  V,  Nos.  3  and  4  pp.  157-170,  10  tables,  bibliography  of  25  pu- 
blications. —  II.  IDEM,  Influence  of  Condition  of  Environnement  during  Germination 
Upon  the  Yield.  Ibid.,  pp.  220-251,  12  tallies,  bibliography  of  44  publications.  London, 

I.  —  Aftei  having  studied  the  effect  of  soaking  seeds  in  water  (2),  and  the 
influence  exerted  by  the  parent  plant  (3)  upon  the  course  of  the  subsequent 
growth  and  yield  of  the  offspring,  the  authors  continue  their  study  of  the 
predeterminant  influence  of  the  seed  upon  the  plant. 

In  the  article  summarised,  they  treat  of  the  effect  which  the  greater,  or 

maturitj  of  the  seed  at  the  time  of  harvesting  exerts  upon  its  germin- 

ative   energy    >>r   potentiality.     A  very  complete  review  is  given  of  the 

publications  dealing  with  the  subject,  and  of  the  different  results  obtained 

1»\    othex  investigators.     A  consideration  of  these  data    makes  it  clear 

tion  as  to  whether  differences  in  the  resulting  plant  are  pre- 

determined  by  the  use  of  seeds  differing  in  degrees  of  ripeness  cannot 

irded  as  satisfactorily    inswered  in  the  case  of  any  single  species. 

This  is  due  to  the  fad  thai  all  the  recorded  comparisons  between  plants 

mi  from  immature  seeds,  and  plants  grown  from  mature  seeds,  appear 

also  No 

■    1  141.  — (3)  See  R.,  February,  t919.N0.  177.  I 
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to  have  been  complicated  by  some  period  of  storage.  Immature  seeds 
are  less  tolerant  of  storage  in  the  dry  condition  than  mature  seeds,  so  that 
in  the  case  of  the  comparison?  that  have  been  made,  the  total  yields  from 
immature  seeds  are  usually  less  than  those  from  mature  seeds,  owing  to 
the  fact  that  a  smaller  percentage  of  the  former  germinate.  When,  in  such 
experiments,  comparisons  are  made  between  yield  per  plant,  however, 
the  difference  in  favour  of  the  plants  from  mature  seeds  tends  to  disappear, 
or  even  to  be  reversed.  This  result  may  be  significant,  but  it  must  be 
remembered  that  while  the  yield  per  plant  in  the  case  of  the  mature  seeds 
represents  an  average  based  on  the  total  number  (which  includes  both 
vigorous  and  weak  plants),  the  yield  per  plant,  in  the  case  of  the  immature 
seeds,  on  the  other  hand,  probably  represents  an  average  based  on  the 
more  vigorous  individuals  only,  the  others  having  perished  during  storage 
in  the  seed  -  tage. 

From  the  practical  point  of  view,  seed  harvested  at  a  stage  somewhat 
previous  to  maturity  may,  under  certain  conditions,  give  a  better  yield 
than  seed  allowed  to  become  dead-ripe  upon  the  parent  plant,  but  seeing 
that  immature  seed  does  not  withstand  storage  well,  its  use  is  not  to  be 
recommended. 

II.  —  In  this  article,  the  writers  treat  of  the  effect  of  conditions  during 
germination  and  in  early  seedling  stage  xtpon  subsequent  growth  and  final 
yield.  These  conditions  were  modified  artificially  by  :  i)  the  total,  or 
partial,  removal  of  the  cotyledons,  endosperm,  etc.,  2)  soaking  the  seeds 
in  water,  or  impregnating  them  nutrient  salts;  3)  inoculating  the  seeds 
with  enzymes. 

It  may  be  stated  that  the  conditions  operating  during  germination 
and  the  early  life-cycle  of  the  plant  are  of  the  utmost  importance,  especially 
in  the  case  of  annuals  and  biennials,  i.  e.,  in  the  case  of  the  majority  of 
economic  crops.  These  conditions  exercise  a  pre-determining  influence 
upon  subsequent  growth,  and  directly  affect  the  yield.  In  many  cases, 
the  value  of  the  effects  obtained  is,  from  the  economic  point  of  view,  out 
of  all  proportion  to  the  cost  of  the  treatments  used. 

It  is  recognised  that  some  sort  of  correlation  exists  between  the  vi- 
gour of  the  seedling  and  that  of  the  adult  plant,  but  this  vigour  may  be 
due  either  to  hereditary  or  to  environmental  factors  that  have  operated 
previous  to,  or  during,  germination  and  which,  as  we  have  seen,  greatly 
affect  the  subsequent  development  of  the  plant.  It  is,  therefore,  necessary 
to  determine  by  the  help  of  experimental  work,  whether  a  law  can  be  pro- 
pounded to  the  effect  that  increased  vigour  of  seedling  development 
due  to  environmental  conditions  as  distinct  from  hereditary  causes  is 
correlated  with  increased  vigour  of  growth  throughout  the  life  of  the  plant. 

1 1 14  -  The  Calvino  Method  of  Increasing  Leaf  Development  in  Some  Kitchen- 
Garden  Plants. —  Reyes  A.  L-,  in  Revista  de  Agricultura,  Cotnercio  y  Trabajo  (1) ,  Year  2 , 
Vol.  II,  No.  6,  p.  286,  3  figs.     Havana,  June,   1919, 

Prof.  Mario  Calvino,  the  Director  of  the  Agricultural  Station  at  San- 


(1)   See  also  :  Revista  dz  Agricultuia,  Comercio  y  Trobajo,  Year  1.  Vol.  1.  No.  10,  pp.  5°5- 
510.     Havana,  October,   191 8. 
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tiago  de  la  Vegas,  Cuba,  advises  as  a  practical  method  to  be  adopted  in 
intensive  kitchen-gardening,  the  perforation  of  the  primary  root  in  a  ho- 
rizontal direction.  In  this  manner,  greater  foliar  development  is  obtained 
in  plants  which,  like  chicory,  lettuce,  parsely,  etc.,  are  grown  for  the  sake 
of  their  leaves.  The  writer  tried  this  method  upon  parsley  at  the  above- 
mentioned  Station.  The  plants  used  for  the  experiment  attained  a  diam- 
eter of  No  cm.,  and  a  height  of  4  cm.,  the  measurements  of  the  control 
individuals  being  respectively  55  and  30  cm. 

1 1 15  -  Intra-organic  Injections  for  the  Purpose  of  Increasing  the  Yield  of  Plants:  Ex- 
periments in  Mexico  and  Cuba.—  Calvino,  M.  (Director  of  the  Agricultural  Station 
at  Santiago  de  las  Vegas,  Cuba),  hi  Revista  de  Agricultura,  Comercio  y  Trabajo,  Year  2, 
Vol.  II,  No.  6,  pp.  287-291,  6  figs.     Havana,  June  1919. 

Although  the  Russian  botanists  were  the  first  to  study  the  effect  of 
injections  upon  plants,  the  credit  of  applying  this  treatment  to  a  definite 
agricultural  purpose  belongs  to  Prof.  Petit,  of  Paris.  When  the  writer 
v  as  Director  of  the  Central  Agricultural  Station  of  Mexico,  he  carried  out, 
in  1912,  a  series  of  experiments  with  a  view  to  determining  the  practical 
value  of  these  injections.  An  old  pear  tree,  which  was  covered  with  blos- 
->>m  every  year,  but  never  bore  fruit  was  subjected  to  the  following  treat- 
ment: at  a  little  distance  above  the  level  of  the  ground,  a  hole  extending 
as  far  as  the  fibro- vascular  bundles  was  bored  in  the  trunk.  Into  tins 
hole  was  inserted  a  small  glass  tube  communicating  by  means  of  rubber- 
tubing  with  a  vessel  (placed  1.5  m.  above  the  ground)  containing  a  nu- 
trient solution  composed  of-  water  18  litres  -f  sulphate  of  iron  19  gm.  — 
nitrate  of  sodium  10  gm.  The  tree  absorbed  the  solution  in  about  3  days. 
The  following  month,  the  leaves  were  larger  and  brighter  in  colour  than 
those  of  the  control  trees  (two  old  pear  trees  which,  like  the  first  one, 
flowered  freely,  but  produced  no  fruit),  numerous  fruits  set  and  developed 
well,  whereas  the  control  trees  bore  no  pears. 

In    I'd.',  the  writer  made  another  experiment  on  a  sterile  pear  tree. 

He  used  the  following  solution  :  water  20  litres  -f-  superphosphate  5  gm. 

-  sulphate  of  potassium  5gm.  +  nitrate  of  sodium  5  gm.  -f  sulphate  of  iron 

in.     The  pear  trie  absorbed  more  than  50  litres  of  this  solution  just 

fore  the  moment  of  flowering.     It  was  well-covered  with  blossom  and 

re  fruit.     A  lilac -rafted  on  a  privet  was  treated  in  the   same   manner, 

d  produced  a  larger  number  of  liner  flowers. 

The  writer  continued  hi-  work  at  the  Agricultural  Station  oi  Santiago 

de  las  \  1         where  he  experimented  upon  caryas. 

Tin-  operation  method  opens  up  new  fields  of  work:  — the  injection  of 

isinto plants  suffering  from  bacterial  diseas<  ■  :  the  injection  of  vegetable 

substai  imphoi  to  induce  vigorous  growth;   the   injection   of 

olution  of  the  produd   lor  which  the  plant  is  cultivated    (for  instance 

ne),  in  order  to  induce  the  "  hal.it  A  the 
substano  ml  thus  obtain  more  productive  varieties,  etc 

nil    His 
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cii6  -  The  Number  and  Behaviour  of  the  Chromosomes  in  the  Hybrids  Wheat  X  plant 

Wheat  and  Wheat  X  Rye ;  Experiments  Made  in  Japan.  -  hitoshi,  kihara,  in         breeding 

the  Botanical  Magazine,  Vol.  XXXIII,  No.  386,  pp.  17-38,  21  figs.,  bibliography   of  48 
publications.  Tokio,  February,  191 9. 

In  studying  problems  dealing  with  the  inheritance  of  characters,  it 
is  necessary  not  only  to  consider  them  from  the  purely  genetic  standpoint, 
but  also  to  take  into  account  the  cytological  phenomena  which  lie  at  the 
base  of  heredity  and  perhaps  can  explain  the  transmission  of  qualities, 
rn  accordance  with  this  principle,  finding  that  the  cytology  of  wheat,  rye 
and  their  hybrids  was  still  imperfectly  known,  the  writer  cariied  out  a 
eries  of  experiments  on  the  number  and  behaviour  of  the  chromosomes  (1), 
in  the  heterotype  and  homotype  divisions  of  the  pollen  mother-cells,  and 
the  embryon  sac,  in  the  wheat  X  wheat  hybrids  (crosses  being  effected  bet- 
ween different  species)  and  wheat  X  rye.  At  the  same  time,  he  determined 
the  number  of  chromosomes  in  the  somatic  cells,  using  for  the  purpose 
the  root-tips  of  seedlings  of  the  F,   1  generation 

I.  —  Hybrids  wheat  x  wheat. 

In  his  experiments,  the  writer  employed  the  seeds  of  the  hybrids 
obtained  in  1917  by  Sakamura,  viz., 

Triticum  durum    $    =   T.  vulgare  ^ 

Triticum  turgidum    5    =   T.  compaction  (5 

Triticum  polonicum    $    =   T.  Spelta    ■§ 

In  the  series  T.  durum,  T.  turgidum  and  T.  polonium,  the  number 
of  chromosomes  was  28.  In  the  series  T.  vulgare,  T.  compactum  and  T. 
spelta  there  were  42  chromosomes. 

The  number  of  chromosomes  in  the  somatic  cells  of  the  hybrids  of  the  Fx 
generation,  —  The  number  was  decided  by  counting  the  chromosomes  in 
:he  equatorial  plate  of  the  cells  of  the  root  tips.  The  writer  always  found 
35  chromosomes,  14  being  derived  from  the  female  parent,  and  21  from 
the  male.     The  nuclear  divisions  always  took  place  in  a  normal  manner. 

Allotypic  division  of  the  nucleus  for  the  formation    of   the   reproductive 
ells.  —  This  consists  in  two  successive  processes :  —  A)  the  heterotype  or 
reduction  process;  B)  the  homotype  division. 

A)  Heterotypic  divison  in  the  pollen  mother-cells.  —  First  phase :  in 
the  resting  stage,  the  nucleus  forms  a  very  fine  network  of  filaments  which, 
it  the  end  of  the  reduction  process,  contracts  into  a  tight  ball,  leaving  free 
i  considerable  portion  of  the  nuclear  cavity  (first  contraction,  or  synapsis). 
2nd.  phase  :  dispireme.  —  The  filaments  of  the  ball  unroll,  forming 
nore  or  less  complicated  loops  and  completely  fill  up  the  nuclear  cavity. 

3rd.  phase :  diakinesis.  —  The  filaments  again  contract,  become 
thicker,  and  segment  into  distinct  units,  the  chromosomes',  which  reunite 
n  the  equatorial  plane  of  the  cell  to  form  the  equatorial  plate. 

As  a  general  rule,  the  chromosomes  becoming  individualised  during 
liakinesis  correspond  in  reality  to  a  double  chromosome  (gemini)    of  the 


(1)  With  regard  to  the  chromosomes  in  the  different  varieties  of  wheat,  see  the  previous 
xperiments  of  Sakamura  as  described  in  R.,  Feb.,  1919,  No.  180.  (Ed.) 
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somatic  cells,  so  that  in  the  equatorial  plate,  during  the  reduction  process  J 
the  number  of  bivalent  chromosomes  should  be  equal  to  half  the  number 
found  in  the  somatic  cells. 

In  the  cases  investigated  by  them,  Sakamura  and  the  writer  counted 
23  chromosomes  in  the  equatorial  plate,  hence  we  must  conclude  that 
while  14  maternal  chromosomes  (diploid  =  28)  and  14  paternal  chromoJ 
somes  (diploid  =  42)  united  two  and  two  to  form  bivalent  chromosomes, 
the  7  other  paternal  chromosomes  remained  isolated  and,  consequently, 
univalent  ;  indeed,  14  bivalent  chromosomes  +  7  univalent  chromosomes 
equal  21  chromosomes. 

4th.  phase :  metakinesis.  —  The  14  bivalent  chromosomes  divide  into, 
their  elements,  which  respectively  travel  to  the  two  poles  of  the  cell.  The 
7  univalent  chromosomes  then  arrange  themselves  on  the  equatorial  plane 
and  divide  longitudinally,  the  two  halves  migrating  respectively  to  the  two 
poles,  where  they  totally  or  partially  fuse  with  the  ball  of  14  chromosomes] 
which  they  find  at  either  pole. 

B)  Homotypic  division  of  pollen  mother-cells.  —  In  each  of  the  twJ 
cells  formed  by  the  heterotypic  division  of  pollen  mother-cells,  a  series 
of  divisions  (known  as  homotypic  divisions)  take  place  which  ends  in  the 
formation  of  4  cells,  each  containing  half  the  number  of  chromosomes 
found  in  the  somatic  cells. 

The  14  bivalent  chromosomes  resume  their  individuality  at  the  mo- 
ment of  diakinesis  ;  they  split  longitudinally,  and  the  two  halves  travel 
respectively  in  a  perfectly  normal  manner  to  the  two  poles  of  the  spindle.) 
(  Mi  the  other  hand,  the  univalent  chromosomes  do  not  split  longitudinally 
(this  scission  having  taken  place  during  the  previous  heterotypic  division) 
but  divide  themselves  into  two  groups  of  3  or  4  elements,  which  although 
belated,  3 e1  travel  to  the  poles  of  the  spindle  and  there  fuse  with  the  other 
chromosomes.  Some  of  the  univalent  chromosomes  never  reach  the  pole 
bni  stop  to  form  a  dark  globular  body,  the  chromatin  nucleolus.  The 
behaviour  of  the  latter  and  t  he  part  it  plays  have  not  yel  been  determined 
by  the  author. 

By  means  of  the  two  successive  divisions,  the  one  heterotypic,  thd 
oth<  1  homotypic,  the  pollen  mothor-cell  is  now  divided  into  a;  microspores! 
in  which  the  number  of  chromosomes  is  not  always  exactly  equal  to  h  df 
the  number  of  chromosomes  present  in  the  somatic  cells. 

mber  of  chromosomes  in  the  somatic  cells  of  the  hybrids  of  the   F\ 

and  I  ,     nerations.  -     In  the  Fa  generation,  38  chromosomes  were  countej 

in  hybrids  Triticum  durum  x  T.  vulgar e  and  2  hybrids  T.  / 

nicum       1 .  1  omj>actum)  and  35  chromosomes  in  1  of  the  4  eases  examine 

.,  in  a  hybrid   /'.  turgidum   x    /.  compactum. 

In    tin     /  ,  it  ion,   in    the   5   cases   investigated,  -|  1  chromosome! 

were  alwaj     found. 

Thus,  tlic.c  is  a  considerable  increase  in  the  number  of  chromosomef 

from  one  gener  ition  to  another. 
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II.  —  Hybrids  Wheat  x   Rye. 

In  the  products  of  re-crossing,  wheat  x  (wheat  X  rye),  facts  similar 
to  the  proceeding  ones  were  noted :  the  number  of  the  chromosomes  in 
the  somatic  cells  tended  to  increase  from  one  generation  to  another,  so  as 
nearly  to  reach  the  diploid  number  found  in  the  parent  possessing  the  most 
chromosomes. 

In  fact,  for  3  successive  generations,  the  series  of  numbers  35-3S-x4 
was  found.     Now,  42  is  the  diploid  number  of  the  Spelta  type. 

However,  in  some  of  the  products  of  recrossing,  an  intermediate  num- 
ber (38)  was  found  ;  this  continued  without  alteration  in  the  successive 
generations. 

Conclusions. 

There  must  be  very  interesting  correlations  between  the  cytological 
processes  and  the  facts  of  heredity,  for  the  descendants  of  the  hybrids 
studied  showed  very  different  external  characters.  The  author  proposes 
to  study  these  correlations. 

After  the  progressive  increase  in  the  number  of  chromosomes  in  the 
somatic  cells  from  one  generation  to  another,  the  most  interesting  fact 
observed  by  the  author,  was  the  behaviour  of  the  univalent  paternal  chro- 
mosomes. These  chromosomes  underwent  equatorial  division  in  the  first 
period  (heterotypic),  and  reductive  division  only  in  the  second  period  (ho- 
motypic),  that  is  to  say,  they  behaved  in  the  opposite  manner  to  bivalent 
chromosomes. 

It  is  generally  admitted  that  hybrids  resulting  from  crosses  between 
plants  possessing  different  numbers  of  chromosomes  are  sterile.  In  the 
cases  studied  by  the  writer,  however,  the  sterility  was  only  partial,  and 
decreased  with  successive  generations,  in  which,  as  was  stated,  above,  the 
number  of  chromosomes  tends  to  increase. 

1 1 17  -  Fertile  Wheat-Rye  Hybrids  Produced  by  Crossing  Experiments  in  the  United 

States. — Eove,  II.  II.,  and  Craig,  W.  T.,   iu  The  Journal  of  Heredity,  Vol.  X,  No.  5, 

pp.  195-207,    Washington,    May,    1919. 

The  writers  have  made  a  number  of  crosses  between  wheat  and  rye. 
Most  of  the  resulting  F1  hybrids  proved  sterile,  though  in  many  of  their 
morphological  characters  they  were  intermediate  between  their  parents. 
Two  fertile  hybrids  wrere,  however,  produced,  and  the  results  obtained  from 
one  of  these  crosses  is  described  in  this  article.  The  variety  of  wheat 
known  as  Dawsons'  Golden  Chaff  was  crossed  with  common  rye,  and  from 
this  cross  one  plant  was  obtained.  This  Fx  plant  gave  every  indication 
of  being  a  wheat-rye  hybrid.  It  had  a  few  awns  developed,  particularly 
at  the  tip  of  the  head.  The  glumes  were  brown,  and  intermediate  in 
character  between  those  of  wheat  and  rye.  They  were  keeled  (rye  charac- 
ter) and  ciliate,  and  there  was  only  a  slight  pubescence  of  the  peduncle. 
This  hybrid  plant  was  not  completely  fertile,  but  one  seed  was  ob- 
tained from  it,  and  the  head  of  this  F2  individual  was  much  like  that  of 
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the  female  parent  in  Fx  but  more  awns  were  developed.  This  hybrid 
showed  its  rye  parentage  in  many  ways :  not  only  had  it  a  larger  number 
of  awns,  as  has  already  been  said,  but  the  glumes  were  more  sharply  keeled 
and  more  ciliate.  The  peduncle  was  not  pubescent  at  all.  From  this  F2 
individual,  only  one  well-developed  ripe  viable  seed  was  obtained.  The 
|  ilanl  resulting  from  this  single  seed  showed  fewer  of  the  rye  characters 
which  had  been  conspicuous  in  the  two  previous  generations,  in  fact,  it 
did  not  show  its  hybrid  nature  to  any  great  extent,  as  far  as  the  head 
characters  were  concerned. 

A  number  of  seeds  were  sown  from  this  plant,  and  an  F4  generation 
was  grown.  The  hybrids  thus  obtained  were  very  variable  as  regards  the 
awns  and  the  colour  of  the  chaff  and  kernel.  The  colour  seemed  to  fol- 
low a  simple  mendelian  ratio  of  3  :  I  similar  to  that  occuring  when  two 
varieties  of  wheat  (one  pigmented  and  the  other  unpigmented)  are  crossed. 

The  ears  were  all  more  like  wheat  than  rye,  though  in  some  respects 
they  indicated  their  hybrid  origin,  the  awns  being  considerably  developed, 
and  the  glumes  ciliated.  Many  of  these  plants  resembled  rye  in  the  col- 
our of  their  stems,  and  the  general  appearance  of  their  vegetative  organs. 
There  is  eonsiderable  variation  as  to  the  degree  of  sterility  in  these  hybrids, 
S(  mie  are  entirely  fertile  whereas  others  (for  instance  Nos.  43  and  47)  are 
nearly  sterile.  The  shape  of  the  kernels  also  varies  considerably. 
%  Some  of  the  families  of  the  F2  generation  have  been  carried  further, 
and  they  continue  to  produce  descendants  that  are  more  wheat-like  as 
far  as  their  ears  are  concerned,  while  the  rest  of  the  plant  shows  some 
resemblance  to  rye. 

Some  of  these  hybrids  are  now  being  tested  under  field  conditions  to 
determine  whether  they  have  inherited  any  of  the  winter  hardiness  of  rye. 
If  a  plant  could  be  obtained  which  combined  the  good  qualities  of  wheat 
with  tlic  winter  hardiness  of  rye,  it  would  be  possible  to  sow  later  than 
is  now  done,  and  to  grow  crops  in  areas  where  the  winters  are  too  severe 
for  wheat. 

1 1  is  -  Studies  and  Experiments  Relating  to  the  Analysis  of  the  Genetic  Factors  of 

Barley.—  Von  Obisch,  G.,  iu  Zeitschrift  Itir  Iniuktive  Abstammungs- und  Vererbungs- 

Ichrc,  Vol.  xvii,  Part  1-2,  pp.  120-152,  14  figs.,  and  Vol.  XX,  Part  2,  pp.  05-11;,   7  figp. 

I.tij.  i •■,   fanuary,  tgi 9. 

Tin   results  of  a  scries  of  experiments  in  crossing,  carried  out  with//<>r- 

deum  spontaneum,a.nd  different  varieties  of  cultivated  barley, with  the  object 

of  individualising  and  distinguishing  the  behaviour  of  the  relative  factors 

01  determinants  of  the  following  characters:    -    1)  brittleness  of  rachis ; 

dei     •     of  eai  numbei   of   rows   of  grains;    4)   length  of    awns; 

5)  hood  ;    (»)  length  of  stem  ;  7)  covering  of  grain  ;  8)  denticulation  of  the 

glumi  coloui  ol  glun  Hah ■>  tufl  .it  base  of  grain. 

Thi    work  ha    furni  bed  verj  interesting  data  respecting  the  attrac- 
tion and  repulsion  of  certain  factors,  which  change  the  numerical    ratios 
between  the  form     ol   th<    Ft  generation,  and  give   figures  that  are  very 
different  from  those  which  would  be  expe<  ted  according  to  the  law  of  the 
•  imbination  ol  1  : 
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In  addition  to  giving  the  data  he  collected  in  the  course  of  his  experi- 
ments, the  author  discusses  the  theories  and  work  of  previous  observers, 
and  appends  to  his  article  a  table  giving  the  gametic  formulae  of  the  10 
above-mentioned  characters  for  all  the  varieties  of  barley  examined. 

Brittleness  of  rachis. —  By  crossing  varieties  of  barley  with  a  strong 
rachis,  the  writer  obtained  in  1915,  some  individuals  with  an  extremely 
brittle  rachis.  In  the  F2  generation,  the  ratio  between  the  brittle  and  non- 
brittle  individuals  was  9  :  7.  It  was  therefore  a  question  of  two  factors  B  and 
R,  of  which  the  presence  (in  the  homozygous  condition,  or  the  heterozi- 
gous  condition)  is  indispensable  for  the  production  of  the  above  mentioned 
character. 

In  the  F3  generation  one  group  of  the  brittle-stemmed  individuals  of 
F2  transmitted  this  character  to  their  offspring  (gametic  formula  in  F2  '■ 
BB  RR),  while  the  descendants  of  a  second  group  were  divided  into  brittle 
and  non-brittle  plants,  in  the  ratio  of  3  :  1  (gametic  formula  in  F2  :  BB  Rr, 
or  Bb  RR)  and  of  a  third  group  in  the  ratio  9  :  7  (gametic  formula  in 
F2 :  Bb  Rr). 

The  analysis,  on  being  continued  in  as  far  as  F3,  confirmed  the  suggested 
scheme.  The  author  maintained  that  Hordeum  spontaneum,  considered  as 
the  ancestor  of  cultivated  barley,  would  contain  the  two.  factors,  B  and 
R  in  the  homozygous  condition,  BB  RR.  As  a  proof  of  the  truth  of  his 
statements  the  writer  gives  the  results  of  crossing  Hordeum  spontaneum, 
the  pure  lines  H6  and  H37,  and  a  non-brittle  plant  obtained  in  the  F3 
generation  of  H6  x  H37  and  known  by  the  number  0135. 

The  results  in  the  F2  are  as  follows  : — ■ 

1)  From  H.  spont.  X  H6  were  obtained  34  individuals,  25  with  a  brittle 

rachis,    and  9  with  a  resistant  one.     These  numbers  approach  the 
theoretical  ratio  2.94  :  1.06  and  make  Bb  RR  a  gametic  formula  of  H6. 

2)  From  H.  spoilt,  and  H37  were  obtained  49  brittle  and  13  resistant  indi- 

dividuals.     These  numbers  are  very    near  to  the  theoretical    ratio 
3.16  :  084  and  make  BB  Rr  a  gametic  formula  of  H37. 

3)  From  H.  spont.  X  0135  were  obtained  314  hybrids.     Of  these  234  had  a 

brittle  rachis  and  80  a  non-brittle  rachis  according  to  the  theoretical 
ratio  2.98  1.02.  This  would  make  BB  Rr  or  Bb  RR  a  gametic  formula  of 

0135- 

The  problem  is,  however,  not  so  simple  as  would  appear  from  the  figures 

quoted.  The  determination  of  "  brittleness  "  which  is  easy  in  Fv  becomes 
difficult  in  the  F2  and  following  generations,  owing  to  the  great  fluctuations 
of  this  character.  Between  the  two  extreme  forms,  there  is,  in  fact,  a  whole 
series  of  intermediate  ones,  which  render  the  work  of  sorting  and  classifica- 
tion a  very  difficult  task.  The  causes  of  this  variability  must  be  sought  in  : 
1)  the  density  of  the  ear ;  2)  the  action  of  external  factors. 

Effect  of  the  density  of  the  ear  upon  the  brittleness  of  the  rachis  —  The 
laws  of  mechanics  prove,  that  a  priori  a  thick  and  short  rachis  (other  condi- 
tions being  equal)  must  be  less  brittle  than  a  rachis  that  is  long  and  thin. 

In  1918,  in  three  plots  of  the  F3  generation  of  H31  x  27,  the  writer  ob- 
tained the  following  dissociation  values  : — 
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No.  03C1  — Taking  into  account  both  plants  with  a  loose  ear,  and  those 
with  a  compact  one,  the  ratio  between  the  brittle  and  non-brittle  plants 
is  34 :  37  (theoretically  it  should  be  32  :  24,  which  corresponds  to  9  :  7),  the 
non-brittle  individuals  being  in  excess.  On  the  other  hand,  if  only  the  loose- 
tared  plants  are  considered,  the  ratio  is  33  :  23,  with  an  excess  of  brittle 
individuals. 

No.  0362.  —  Facts  similar  to  those  observed  in  the  case  of  No.  0361. 
Taking  into  account  both  loose  ears  and  compact  ears,  the  ratio  is 
;8  :  [20  (instead  of  71 :  56),  with  a  larger  number  of  non-brittle  individuals. 
II,  mi  the  other  hand,  we  only  consider  the  loose  ears,  the  ratio  is  69  :  58, 
with  .1  slight  excess  of  the  brittle  individuals. 

No.  0363  —  Like  the  two  preceding  Nos. 

This  physiological  correlation  between  compactness  of  ear  and  brit- 
tle mess  of  rachis  which,  according  to  circumstances,  gives  an  excess  of 
brittle,  or  of  non-brittle,  plants,  complicates  the  work  of  sorting  and 
classification. 

The  Effects  of  external  agents  upon  the  brittleness  of  the  rachis.  —  In  a 
very  dry  environment,  the  character  of  brittleness  is  less  noticeable, 
whereas  in  the  presence  of  damp,  it  becomes  accentuated.  A  very  good 
example  of  this  occurred  in  1918.  In  the  locality  where  the  experiments 
were  carried  out,  the  weather  was  dry  (with  the  exception  of  several  storms) 
until  the  harvest.  In  the  experiment  field,  the  writer  observed  23  zones, 
forming  a  slight  depression,  where  the  rain  that  had  fallen  during  the  storms 
had  collected,  thus  increasing  the  humidit}^  of  the  soil.  In  these  two  zones, 
pints  Nos.  03394  and  03395,  the  percentage  of  ears  with  a  brittle  rachis  was 
higher  (from  0.43  to  0.45  %)  than  in  the  dry  plots  (0.24  to  0.37  %).  The 
unequal  distribution  of  the  rainwater  and  the  humidity  of  the  soil,  therefore, 
determines  the  important  fluctuations,  and  still  further  complicates  the 
work  of  classification. 

DENSITY  OP  THE  EARS.  —  In  estimating  the  density  of  the  ears,  the 
length  of  that  segment  was  measured  which  is  included  between  the  base  of 
the  joint  where  the  2nd.  grain  (from  the  bottom)  is  inserted,  and  the  upper 
extremity  of  the  joint  where  the  [1th.  grain  is  inserted.  For  the  12  lines  of 
barley  examined,  and  for  Hordeum  spontaneum,  values  were  obtained  ex- 
tending from  a  maximum  of  92  mm.  in  lln-  case  of  //.  spontaneum,  to  a  mi- 
nimum ot  33.30  nini,  in  the  line  II31,  all  the  intermediate  gradations 
being  present.  It  ran  easily  be  seen  how  such  a  large  number  of  different 
values  must  complicate  the  gametic  order,  and  the  importance  of  the 
nunibei  of  factors  playing  a  part  in  the  manifestation  of  the  phenome- 
non in  question. 

Prom  crossing  experiments,  the  presence  of  .;  Eactoys  would  seem  to 
have  been  established  :  L,  M,  N,  which  are  capable  of  influencing,  in 
different  degre<  s,  tin-  density  or  compactness  of  the  cay.  The  pure  line 
\s hich  wric  used  in  these  experiments  give  tin-  following  density  figures  and 
gam<  1  ii    t'ii mulae 
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1107 


Lines 


Density  in  mm.  Gametic    formulae 


H.  spontaneum 

^40 

I27 

16 

Sio 

I4. 

Ik 

I29 

*9 

Sao 

% 


92.00 


LL  MM  NN 


86.43 

86.00         < 

LL  MM  nn 

85.52 

78.86        / 

) 

78.19 

77.76        j 

LL  mm  NN 

7540 

1 

72.05 

/ 

66.63 
63.61 

LL  mm  nn 

5044 

11  MM  nn 

53-30 

11  mm  nn 

Character  of  ears 


loose 


I 


compact 


L  is  thus  the  most  important  factor  and,  whether .  alone,  or  in  the  pre- 
sence of  the  two  others,  it  determines  the  clear  division  of  the  plants  into 
classes,  those  with  loose  ears  (presence  of  L),  arid  those  with  compact  ears 
(absence  of  L). 

M  and  N  have  a  similar,  but  less  strong  effect  than  L. 

Number  of  rows.  —  So  far,  the  writer  has  been  able  to  distinguish 
factors  :  Z  and  W.  When  these  factors  occur  together,  we  get  two-rowed 
Darleys  (ZZ  WW  and  Zz  WW)  ;  in  the  absence  of  both  factors  (22  ww), 
3r  when  W  only  is  present  (22  WW  and  22  Ww),  the  number  of  rows  is 
ilways  6 ;  in  the  intermediate  cases,  the  number  of  rows  varies  from  2  to 
(ZZ  Ww  —  ZZ  ww  —  ZZ  Ww  —  Z2  ww). 

This  formula  with  the  two  factors  Z  and  W  is  certainly  not  the  complete 
md  exact  gametic  formula,  however,  as  may  be  deduced  from  the  fact 
that  on  the  one  hand,  types  "  with  a  number  of  rows  other  than  6  "  and  those 
'  with  a  number  of  rows  equal  to  6  "  always  occur  in  the  ratio  3:1,  whereas, 
m  the  other  hand,  it  is  very  difficult  to  determine  the  limits  and  ratios  of 
the  groups  in  which  the  number  of  rows  varies  between  2  and  2-6. 

Length  op  awns.  —  There  are  2  length  factors  :  A  and  V. 
\  =  factor  of  length  and  is  dominant,  even  in  the  heterozygous  condition 

(Aa  VV). 

B  =  factor  for  shortness  :  all  the  aa  VV  plants  have  short  awns. 
U  =  a  factor  which,  when  present  alone,  produces  a  short  awn  ;  on  the  other 

hand,  in  the  presence  of  A,  it  gives   rise  to  extreme  length,  just  as  if 

a  short  segment,  U,  were  joined  to  a  long  segment   A.    When  present 

together,  U  and  V  behave  like  the  factors  of  brittleness  B  and  R,   and 

give  awns  of  average  length  and  short  awns  in  the  ratio  9  :  7. 

The  length  of  awns  and  the  gametic  formulae  of  Hordeum  spontaneum, 
and  the  9  lines  examined,  are  given  in   the  following  table: — 
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Lines 


Length  of  awns 
in  cm. 


Gametic    formulae       Character  of  awns 


Hordeum  spontaneum . 

H4o 

H13 

Hg 

1[4 

HO 

HI0 

Hi, 

H34 

"37 


22 

15-6 
14-5 

u.87 
12.70 
12.49 
12.36 

11.00 

4-3 
2.5 


AA  VV  UU 


AA  VV  uu 


long 


AA  vv  U   U 


AA  vv  uu 

aa  vv  UU 
aa  VV  uu 


short 


Hood  (i).  —  From  the  ratio  awn  with  hood  :  awn  without  hood  —  9  :  7, 
it  appears  that  2  factors  must  influence  the  formation  of  the  hood,  and 
from  the  ratio  hood  -f-  long  awn  :  short  awn  12  :  4  it  results  that  one  of 
them  is  identified  by  the  determinant  A  (length  of  awn).  There  are  thus 
2  factors,  K  and  A.  In  the  crossing  experiments,  and  the  detailed  study  of 
the  transmission  of  this  character,  numerous  irregularities  are  observed 
which,  in  the  opinion  of  the  writer,  are  attributable  to  the  factor  of  length  of 
awn, whereas  the  factor  K  would  behave  perfectly  normally.  It  is  not  possible 
to  say  if  we  have  here  to  do  with  a  special  factor  distinct  from  A,  and  capable 
of  influencing  the  length  of  the  awn  or  of  modifications  to  which  A  may  be  ! 
subject  owing  to  unknown  causes.  In  any  case,  the  writer  distinguishes 
2  factors  for  length  :  A'  and  A.  There  are  2  distinct  cases. 
i)  The  two  factors  K  and  A'  are  necesary  for  the  formation  of  the  hood  : 


Long  awns  with  hood 
Long  awns  withhout  hood 
Short  awns  without   hood 


KK  A'  A' 

kk  A'  A' 

KK  a'  a'  or  kk  a'  a' 


2)  The  factor  K  may  suffice  for  the  formation  of  the  hood 


Short  awns  without  hood 
Long  awns  with  hood 
Short  awns  without  hood 


KK  AA  and  KK  aa 
kk  AA 
kk  aa 


In  the  first  case,  we  shall  have  in  Fa  the  ratio  9  :  7  ;  in  the  second,  the 
ratio  3  :  1  (awn  with  hood  :  awn  without  hood). 

Phenomena  oe  attraction  between  certain  factors.    -In  tfl 

course  of  his  researches,  the  writer  has  been  able  to  observe  and  stud)    1 
series  of  phenomena  which  throw  a  new  light  upon  the  interesting  problem 


(1)  The  glumes  are  detached  a1  the  base,  and  an  carried  upwards  to  I  Ik-  extremity  o( 
the  developing  awns.  The  awn  i  Huh  covered  by  a  species  of  hood.  This  phenomenon  is 
of  frequent  occurrence  In    omi     \  Latic  barleys    [Ed.) 
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of  the  attraction  of  factors  called  coupling  in  English  and  Koppelung  in 
German. 

L  =  factor  determining  the  character  "  thinness  of  ear  " 

A  =  factor  determining  "  elongated  awn  " 

From  H37  (II  A  A)  X  H10  (LL  aa)  was  obtained  in  the  Fx  generation 
the  hybrid  LI  Aa,  capable  of  forming  4  kinds  of  gametes  :  LA  —  La  —  a  L  — 
la  which  in  combination  should  give  in  F2 : 1)  individuals  with  thin  ears  and 
long  awns  —  II)  individuals  with  dense  ears  and  long  awns  —  III)  indi- 
viduals with  thin  ears  and  short  awns  —  IV)  individuals  with  dense  ears 
and  short  awns  - —  in  the  proportion  9:3:3:1. 

On  the  other  hand,  the  following  values  were  obtained  in  the  2  cases 
analysed  : — 

I  II  III  IV 

1,  Out  of  1600  individuals  of  Fz  generation    ....     1083         192         117         208 
2)  Out  of  2304  individuals  of  Fz  generation    ....     1585         251         142         325 

But  according  to  the  ratio  9:3  3:1,  the  figures  should  be  :• — 

1  II  III  IV 

1)  Out  of  1600  individuals  of  F2  generation   ....       900         300         300         100 

2)  Out  of  2304  individuals  of  F2  generation    ....     1296         432         432         144 

There  are,  therefore,  too  many  thin-eared,  long-awned  individuals,  and 
also  too  many  dense-eared,  short-awned  individuals  while  there  are  too 
few  individuals  with  dense  ears  and  long  awns  and  with  thin  ears  and 
short  awns  (contrasting  characters  of  length). 

These  ratios  are  satisfactorily  explained  by  the  theory  of  attraction 
between  certain  factors  :  in  the  case  studied,  by  the  attraction  existing 
between  L  and  A,  which  causes  them  to  unite  to  form  the  gamete  LA. 

The  hybrid  LI  Aa,  instead  of  producing  an  equal  number  of  the 
4  kinds  of  gametes,  LA  —  IA  —  aL —  al,  produces  by  means  of  the  attrac- 
tion existing  between  A  and  L,  a  number  of  gametes  LA  (and  consequent- 
ly also  al)  larger  than  the  calculated  number,  and  to  the  detriment  of  the 
gametes  I  A  and  a  L,  which  thus  are  proportionally  far  fewer  in  number. 

The  two  series  of  the  F2  generation  : — 

1083  192  »n7  208 

1585  251  142  325 

are  explained  by  the  following  ratios  of  the  gametes  : — 

4  LA    :    iLa    :    iIA    :    la 

5  LA    :    iLa    :    1  I  A    :    la 

Similar  instances  of  attraction  are  also  observed  between  M  (a  factor  de- 
termining a  "  thin  ear  ")  and  V  (the  factor  determining  the  want  of  length 
in  the  awns);  in  this  case,  the  correlation  is  even  absolute  : — 

M  V     :    ill  V    :    JU  v    :    tnv  00   :    1     :    1    :    00 
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Length  of  culm.  —  As  regards  this  character,  there  appear  to  be 
forces  at  work  analogous  to  those  found  influencing  the  density  of  the  ear. 
There  seems  to  be  I  principal  factor  H  and  2  secondary  factors  I  >  J  and 
the  following  gametic  formular  should  be  obtained  : — 

11  34 h  h  i  i  JJ 

H  37 h  h  I  I  jj 

H  9,  10,  11,  20 H  H  i  i 

H  27 H  H  I  I 

il  40 H  H  1  1  j  j 

HurUcuiii  spontanetiM H  H  I  I 

Correlations  between  length  op   culm  and  length  of  awn, 

\M>    BETWEEN    LENGTH    OF  CULM  AND    DENSITY  OF  EAR. —    111    examining 

I"!  Length  of  awn,  density  of  ear  and  length  of  culm  the  numerous  descen- 
dants in  tin.'  /•,  and  F3  generations  of  the  crosses  between  different 
lines  of  barley,  the  writer  found  that  many  forms  which  could  theoretically 
haw  been  expected,  according  to  the  law  of  the  re-combination  of  cha- 
racters, \wre  not  produced ;  there  was  each  time  a  fixed  and  small  num- 
ber of  forms  that  only  represent  some  of  the  possible  combinations. 
Tlu-.sc'  preliminary  remarks  will  serve  in  the  first  place  to  explain  this 
phenomenon  : — 


1  actors  for  length  of   awn      =     A,  V,  U. 
s         »     density  of  ear  L,  M,  N. 

»     length  of  culm  H,  I,  J 

According  to  what  has  been  said  above,  we  have  the  following  schemes 
ol  association  : — 

t)  A  L    :   A  I    :    a  L    :    a  I  5:1:1:5 

!  I )  M  V    :    M  v    :    111  V    :    m  v  00    :    1    :    1     :    00 

now,  admitting  that  :• — 

mi  A  II    :    Ah    :    a  H    :    a  h     =    <x    :    1    :    !    :    <* 
tV)   V  1    :    V  i    :    vl    :    vl  =     oo     :     ,     ;     i     :    „ 

it    follow     th.il  : 

Vi    I.  II     :     I    h     :     I   II     :     II,  5:1:1:5 

VI)  M  I    :   M  I   :   m  I   :   m  I  00    :    1    :    1    :    00 

Taking  the  most  simple  case  : — 

i'  ,7      II  mm  nn  aa  vv  UU  hh  ii  JJ      II  MM  1111  aa  \  V  mi  I1I1  II  jj 

Here,  only  the  associations  II,  tV,  VI,  play  anj  part,  and  of  these  I] 
•ll"1  x  '  '!"  "",  need  analysis  since  the  II plants  all,  withoul  exception,!] 
compart  There  onlj     remains  VI :  V!  :▼!:  ?l  =     >.  :  1  :  i  :  oq    where 

the  sign  y  denoti     that  Viand  vi  are  formed  with  the  same  frequency  oo 
relatively  to  the  gametes  vl  and  vi  of  which  the  appearance  is,  however, 
luded. 

A   '     hownb)  th.  Bection  on /e»g/Ao/ awns,  from  aaVvllu  are  obtained 
11,1    r7!  generation,   individu  Is   with  an   average  length  of  awn  {halb- 
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lang),  and  individuals  with  short  awns,  according  to  the  ratio  9:7.  U  is 
transmitted  independently  of  other  factors,  whereas  V  and  I  are  transmit- 
ted together  ;  thus  we  shall  have  : — 

UUVVII long  awns  and  tall  culms 

2  UUVvIi »        >>         »      »         » 

Uu  vv  ii short  awns  and  short  culms 

2  Uu  VV  II long  awns  and  tall  culms 

4  Uu  vv  li »         »         »       »        » 

2  Uu  vv  Ii short  awns  and  short  culms 

uu  VV  II »         »  »     tall  » 

2  uu  Vv  Ii »         »         »       »  » 

uu  vv  ii short  awns  and  short  culms 

The   summary  of  this  is  : — ■ 

1)  Individuals  with  long  awns  and  tall  culms   =   g 

2)  »  »     short      »         >>       »         »      =  3 

3)  »  »     long       »         »       »     short  =  o 

4)  »  »     short      »         »       »        »       =   4 

This  explains  how  in  the  case  investigated  by  the  writer  (as  is  shown  by 
the  correlation  table) ,  the  group  of  individuals  with  long  awns  and  short 
culms  is  non-existent,  whereas  there  are  366  individuals.*  with  long  awns 
.  and  tall  culms,  141  with  short  awns  and  tall  culms,  and  116  with    short 
J  awns  and  short  culms,  and  that  in  the  predicted  ratio  9:3:4. 

Similar  explanations  apply  to  other  cases  which,  owing  to  the  increase 
in  the  number  of  factors,  are  more  complex. 

Denticulation  op  glumes.  —  Teeth  varying  greatly  in  number  and 
size  are  formed  according  to  the  veins  of  the  glumes.  From  his  crossing 
experiments,  and  his  examination  of  the  hybrids,  the  writer  has  been  able  to 
determine  2  factors  G  and  0' ,  the  action  of  the  first  being  clearly  predomin- 
ant. The  phenomena  of  the  attraction  and  repulsion  of  the  determinants 
producing  teeth  and  the  number  of  rows  are  extremely  interesting.  The  rea- 
der will  remember  thp.t  the  determinant  for  the  2  rows  is  known  asZ(+W). 
There  would  appear  to  be  a  repulsion  between  Z  and  0,  whereas,  on  the  con- 
trary, a  strong  attraction  exists  between  Z  and  g  on  the  one  hand,  and 
z  and  G  on  the  other.  Hence  there  arises  an  excess  of  toothed  6-rowed  in- 
dividuals and  of  smooth,  2  rowed  individuals,  while  there  is  an  insufficient 
number  of  toothed,  2  rowed  individuals,  and  of  smooth,  6  rowed  individuals, 
so  that  instead  of  the  ratio  9:3:3:  I,  there  are  in  the  F2  generation,  very 
different  values.  The  hybrid  Fv  with  the  formula  Zz  Gg,  instead  of  forming 
an  equal  number  of  the  4  types  of  gametes  ZG  —  Zg  —  zG  —  zg,  produces  a 
number  of  Zg  (and  of  zG)  5  times  greater  than  the  number  of  ZG  (zg). 

1   ZG  :  5  z0  :  5  Zg  :  1   zg 

The  analytical  data  confirm  the  exactness  of  the  scheme. 

Naked  and  covered  grains.  —  In  the  latter,  the  glumes  adhere  to 
the  grains,  whereas  in  the  former,  they  do  not.  The  adherence  of  the  glumes 
appears  to  be  due  to  a  single  factor  S,  whose  influence  can  be  greatly 
modified  by  external  agents. 
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Colour  of  glumes.  —  The  glumes  may  be  light  coloured  (from  white 
to  yellow)  or  dark  (from  violet  to  black).  The  difference  between  the  two 
types  is  probably  to  be  attributed  to  the  presence,  or  absence,  of  a  single 
factor  F,  which  produces  a  tannic  colouring  pigment.  In  the  2nd  generation, 
the  ratio  between  pigmented  and  non-pigmented  is  3  :  1. 

Basal  tuft  of  hairs.  — This  tuft  is  found  at  the  base  of  the  grain  on 
the  inner  side,  between  the  cuticles.  There  are  two  types :  the  Chevalier 
type,  in  which  the  hairs  are  ramified,  and  the  native  (Land form),  in  which 
the  hairs  are  straight.  The  two  types  are  distinguished  by  the  presence, 
or  absence,  of  a  single  dominant  factor  D,  which  determines  the  native 
form. 

With  the  help  of  all  the  collected  material,  the  gametic  formulae  were 
drawn  up  which  are  given  in  the  accompanying  table  (page  1112). 

1119  -  Relation  between  Yield  and  Ear  Characters  in  Maize.  —  hutcheson,  c.  B.and 

Wolfe,  T.  K.,  in  Journal  of  the  American  Society  of  Ag:onomy,  Vol.  X,  No.  6,  pp.  250-255, 
Bibliograpgy  of  10  works.     Washington,  D.  C,  September  21,  191 8. 

In  recent  years  some  doubt  has  arisen  as  to  the  value  of  certain  score- 
card  points  as  a  criterion  for  selecting  high-yielding  strains  of  maize.  The 
question  is,  do  the  points  emphasised  on  the  score  card  have  any  relation 
to  the  yielding  capacity  of  the  individuals  possessing  these  characters  ? 
Considerable  work  has  been  done  along  this  hue,  some  of  which  is  briefly  re- 
viewed by  the  writers  (1).  The  data  in  this  paper  deal  with  the  relation  bet- 
ween yield  and  ear  characters  of  the  progeny  of  certain  seed  ears  selected 
at  random.     The  results  are  summarized  in  the  annexed  table. 


(1)  In  extensive  experiments  conducted  at  the  Ohio  station  (Williams,  C.  G.  and  Wel- 
ton  F.  A.,  Corn  Experiments,  Ohio  Agricultural  Experiment  Station  Bulletin  282,  191 5),  it  was 
tound  that  there  was  no  111  aterial  relationship  between  various  seed  ear  characters  and  yield. 

H.'H.  LOVE  (The  Relation  of  Certain  Bar  Characters  to  Yield  in  Corn,  Proceedings  of  the 
American  Breeders'  Association  Vol.  VII,  Pp.  29-40,  1912)  obtained  a  slight  increase  in  yield 
from  planting  long  ears  and  from  planting  heavy  ears.  However,  such  seed  ear  characters 
as  numbers  of  rows,  average  weight  of  kernel,  and  ratio  of  tip  to  butt  did  not  have  any  marked 
effect  on  yield. 

H.  H.  LoVE  and  J.  B.  Wentz  (Correlations  between  F,ar  Characters  and  Yield  in  Corn, 
Journal  of  the  American  Society  of  Agronomy,  Vol.  IX,  No.  7,  pp.  315-322,  191 7)  studied  the  re- 
lation of  su.-h  seed  ear  characters  as  length,  average  circumference,  average  cob  circumfer- 
ence, weight  of  ear,  number  of  rows,  average  weight,  average  lengtti,  average  width  of  ker- 
nels, and  percentage  of  grain  to  yield.  The  average  circumference  of  the  seed  ear  was  the 
only  character  which  showed  any  significant  relation  to  yield.  The  writers  conclude  that 
"  the  only  basis  left  for  selecting  high- yielding  seed  corn  is  the  ear-to-row  progeny  test.  " 

C.  F.  Hartley  (Progress  in  Methods  of  producing  higher  yielding  Strains  of  Corn,  U.  S. 
Dcpt.  Agr.  Yearbook  for  1909,  pp.  309-320,  1910)  studying  four  varieties  of  corn  over  a  period 
of  six  years,  in  which  more  than  1000  ear-to-row  tests  of  production  were  made,  obtained  re- 
sults indicating  that  no  visible  characters  of  apparently  good  seed  ears  are  indicative  of  high 
yielding  capacity. 

R.  Pearl  and  F.  M.  Surface,  (Experiments  in  Breeding  Sweet  Corn,  Annual  Report 
of  the  Maine  Agricultural  Experiment  Station,  pp.  249-307,  iqio),  in  a  two  years  ear-to-row 
test,  found  that  there  was  no  evidence  of  any  close  association  or  correlation  between  the  size 
and  conformation  of  the  seed  ear  and  the  yield  of  corn  obtained  from  it  on  planting. 

[IU8-MI9] 
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Relation  between  yield  and  various  ear  characters  of  the  progeny  of  different 
ears  of  Boone  County  White  maize  planted  in  the  ear-to-row  test  at  the  Vir- 
ginia station  in  1916  and  1917. 


Characters 


Average  length in. 

Average  circumference » 

Ratio  of  tip  to  butt  circumference 
Average  circumference  of  cob.  .  iu. 

Yield  bushels  per  acre 

l'<  reentage  of  grain 

Average  numer  of  rows 

Average  length  of  kernels.  .    .    .  in. 

Uniformity  of  exhibit % 

sh:i] l  ear  and  trueness  of  type    » 

Character  of  tips » 

Character  of  butts » 

Uniformity  of  kernel » 

Shape  of  kernels  and  size  of  germ     » 
e   between    kernels » 

Space  between  rows » 


High 
yielding  strains 


1 91  7 


Low 
yielding  strains 


191? 


Average 


1916 


191 7 


8.61 

8.31 

8.30 

7.65 

6.90 

6.70 

6.6g 

646 

.85 

.88 

.84 

•87 

4.09 

4-29 

3-97 

4.0S 

82.74 

62.30 

61.97 

47.58 

85.27 

7946 

83.97 

80.57 

16.77 

16.51 

16.57 

i6-35 

■45 

.38 

•43 

.38 

55-°o 

49-44 

48.00 

48.18 

5542 

41.67 

50.50 

38.64 

60.83 

26.11 

47.00 

25-50 

59-17 

39-44 

55-oo 

40.91 

55.83 

43.89 

56.00 

35-45 

64-58 

40.56 

53-50 

4045 

71-25 

53.33 

71-50 

52.27 

69.58 

45-56 

65  CO 

5273 

8.46 
6.80 

.86 

4.19 
72.52 
82.37 
16,64 
.42 
52.22 
48.55 
43-47 
49-31 
49.86 

52-27 
62.29 
57-57 


7.98 

f.57 

.86 

4-03 
54-78 
82.27 
16.46 
.41 
48.09 

44-57 

36.25 

4796 

45-73 

;0  98 
6I.89 
58.87 


From  these  results  the  following  conclusions  are  arrived  at :  —  (1)  The 
relation  between  yield  and  length,  average  circumference  of  cob,  uni- 
formity of  exhibit,  shape  of  ears  and  trueness  to  type,  character  of  tips, 
uniformity  of  kernels,  and  shape  of  kernels  and  size  of  germ  is  signi-j 
fu  ant.  (2)  The  relation  between  yield  and  ratio  of  butt  to  tip  circum- 
ference, percentage  of  grain,  number  of  rows,  average  length  of 
kernels,  character  of  butts,  space  between  kernels,  and  space  between] 
rows  is  small.   (3)   The  points  emphasised  on  the  score  card   are  of  value, 


\.  C.  MacCaix  and  C.  S.  Wheeler  (Eat  Characters  not  correlated  with  Yield  In  Cornfc 
Jout  nal  ofthi  Amerii  an  Sot  iety  of .  Igronomy,  Vol.  5,  No.  2,  pp.  11 7-1  is,  1 « ( i  \),  found  thai  nei 
thi  1  length,  weight,  nor  density  or  ear  is  correlated  with  yield. 

11.  J.  Sconce  (Scientific  Can  Breeding,  Procedings  of  the  American  Breeders'  Associa 
tion\  Vol  7,  pp.  (.3-50,  r<)ii)  in  studying  the  relation  between  various  seed  eai  ch  uacters  to 
yield  in  the  Rfiid  Yellow  Dent  and  Johnson  County  White  varieties,  found  that  ears  contain! 
ing  1801  so  row  gave  the  highest  yield.  In  Rcid  Yellow  Dent,  small-germ  kernels.gave  t  h<3 
b  I  result  i.bul  the  large-germ  kernels  of  Johnson  County  White  gave  the  highest  yield.  The 
''<'"  ol  .hape  oi  lei  rnel  and  yield  is  striking  in  both  varieties  used.  The  writer  states 
rhe  kernel  of  ideal  sh  ipe,  which  tap  [htly  and  has  the  square  shoulders  and  full  til 

hi-  i»  en  giving  tin  l>  it  results.    Not  once  since  beginning  the  experiment  has  an  ill-shape^ 
kernel  on  the  average  outyielded  the  ideally  sh.  ped  kernel  ". 

A    G    MoNi'i.o.Mi-.Kv  (Experiments  with  Corn,  Nebraska  Agricultural  Experiment  StatiA 
Bulletin,  found  that  the  long,  smooth  type  of  seed  ins  outyielded  the  standard! 

type  1  11        Uso,  1  xtra  large  ears  are  no  mon  valuable  than  medium-sized  ears  foi  seed  piufl 
p  • 
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in  selecting  high-yielding  strains  of  maize.  (4)  High-yielding  strains  of  maize 
are  high-scoring  strains. 

1 1 20  -  Description  of  Two  New  Kinds  of  Maize  obtained  at  Rieti,  Italy : "  Saverio  Stram- 

pelli"and  "  Elena".  — Strampelli,  N.,  in  L'ltalia  agricola,  Year  56.N0.  6,  pp.  175-177, 
2  figs.  1  pi.  Piacenza,   June,  1919. 

"  Saverio  Strampeeij  "  maize  =  Type  2  a.  a./l.  of  the  hybrid  Magengo 
(of  Rieti)    x  J  a  tine  precoce  d'Ausonie. 

Culms.  ■ — ■  Total  height :  about  1.40  m ;  height  at  point  of  the  insertion 
of  the  lamina  on  the  sheath  of  the  last  leaf  about  1  m.;  insertion  of  lower 
male  inflorescence  at  about  0.30  m. 

Male  inflorescence.  —  The  top  branch  is  more  developed  than  the 
others,  which  are  placed  in  decreasing  order  of  length,  so  that  the  lowest 
are  the  longest. 

Female  inflorescences.  —  To  the  number  of  2  ;  conico-cylindrical;  length 
about  16  cm.  ;   diameter  at  middle  of  height :   4.4  cm. 

Caryopses.—  Very  dense,  rather  wide  and  long,  nearly  discoidal,  of  a 
fine  yellow  colour,  transparent,  glutinous,  farinaceous,  embryonic  zone  yel- 
lowish-white, long  and  full. 

Rachis.  —  Slightly  reddish,  measuring  hardly  1.3  cm.  in  diameter. 

Average  yield,  over  4  years,  at  Rieti :  51  quintals  per  ha.,  with  a  maxi- 
mum of  70  quintals  in  years  without  drought.  In  spite  of  the  dry  weather 
in  1918,  the  yield  in  the  experiment  field  of  the  Royal  Station  of  Agricul- 
tural Chemistry  in  Rome  was  over  38  quintals  per  hectare. 

Date  of  ripening.  —  At  Rieti,  115  to  120  days  after  sowing. 
'  Elena  "  maize  — Type  I3  of  the  hybrid  Qiiindici  Agosto  X  Pignoletto 

Culms. —  Total  height  about  1.80  m.;  height  at  the  point  of  insertion 
of  the  lamina  on  the  sheath  of  the  last  leaf  about  1.50  m;  height  of  the  point 
of  insertion  of  the  lower  ear  0.75  m. 

Leaves.  —  Abundant  with  very  large  blades. 

Male  inflorescence.- — •  Well  supplied  with  numerous  thickly-set  branches. 


In  an  experiment  conducted  at  the  Iowa  station  H.  B.  Hughes  (An  interesting  Seed  Corn 
Experiment,  Iowa  Agnc,  Vol.  17,  No.  9,  pp.  424,  425,  448;  191 7;  Abstracts  in  Experiment  Sta- 
tion Record,  Vol.  37,  830,  1918),  500  ears  of  corn  were  secured  from  the  field  without  any  selec- 
tion and  scored  by  twenty-five  judges.  A  portion  of  each  ear  was  planted  in  the  field  ;  the 
first  year's  result  indicated  that  the  ears  receiving  the  highest  scores  were  also  the  most  pro 
ductive  in  the  field.  Ascompared  with  the  bulk  of  the  ears,  the  fifty  best  ears,  as  selected  by 
the  majority  of  the  judges,  yielded  on  the  average  5  bushels  more  to  the  acre. 

Experiments  conducted  by  C.  C.  CunxinGiiam  (The  Relation  of  Ear  Characters  of  Corn 
to  Yield,  Journal  of  the  American  Society  of  Agronomy,  Vol.  8,  No.  3,  pp.  188-196, 191 6)  indicate 
that  the  length  of  ear  has  little  relation  to  yield,  but  that  varieties  differ  in  this  respect.  The 
indications  are  that  slender  seed  ears  are  more  productive  than  those  of  comparatively  large 
circumference.  There  was  apparently  no  relation  between  the  character  of  tips  and  butts 
and  percentage  of  grain  to  cob  to  yield.  It  was  found  that  ears  of  intermediate  indentation 
outyielded  smooth  or  rough  ears,  while  the  rough  consistently  yielded  lower  thanthe  smooth 
ears.     The  relation  of  number  of  rows  to  yield  varied  with  different  varieties. 

[The   Authors). 
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1\  nude  inflorescences.  —  There  are  2,  3,  and  sometimes  4  fertile 
female  inflorescences  on  each  culm.  They  are  about  15  cm.  long  and  4  cm. 
in  diameter.  Stigmata  red. 

I  'ary&pses.— Very  close  together,  rather  small,  cuneiform  (exterior  flat- 
tened) colour  orange-yellow,  transparent,  glutinous,  embryonic  zone  yel- 
lowish-white,  average  development. 

lutein's.-  Red  dish- white,  ligneous  zone  much  reduced,  medullary  zone 
large,  diameter  1.10  cm. 

J  ield.  —  Average  over  4  years,  45  quintals  per  hectare,  with  a 
maximum  of  54  quintals  and  a  minimum  of  35  quintals. 

Date  of  ripening.  —  At  Rieti,  120  to  125  days  after  sowing. 

1 12 1  -  Some  Experiments  on  Growing  Maize  in  England.  —  punnett,  r.  c,  in  The 

Gardeners'  Chronicle,  Vol.  IyXV,  No.  4072,  pp.  13-14,  1  fig-  London,  January  11,  191 9. 
Maize  is  often  grown  in  England  either  as  fodder  or  as  vegetable  pro- 
duce. In  the  former  case,  tall  luxuriantly-growing  varieties  are  used  in 
which  the  cob  never  ripens  in  that  climate  ;  in  the  latter  case  one  has  the 
choice  of  several  of  the  early  varieties  of  sugar  maize,  principally  those 
which  have  lately  been  improved  by  the  American  breeder.  The  recent 
scarcity  of  poultry  food  has  induced  some  people  to  attempt  maize  cul- 
tivation on  a  small  scale  for  the  sake  of  the  ripe  grain,  a  purpose  for  which 
a  flint  or  a  dent  maize  is  required.  The  only  variety  suitable  for  this  is 
Sutton's  Quarantain,  a  dwarf  form  of  Yellow  Flint.  It  ripens  very  well 
but  the  cob  is  a  tiny  one  and  the  yield  is  low. 

Some  years  ago  Professor  Biffkn  at  the  Institute  of  Genetics  in  Cam- 
bridge, investigated  the  possibilities  of  growing  maize  as  a  grain  crop  in 
England,  using  for  the  purpose  some  earl}'  varieties.  Among  these  were 
two  kinds  called  Gehu  and  Eighty-day  White  which  crossed  freely  in  grow- 
ing and  the  mixture  of  which  was  subsequently  sown.  Prof.  Biffkn  was 
unable  to  continue  the  experiment,  but  in  19]  \  he  gave  the  writer  a  few 
cobs  and  the  latter  grew  then  for  three  years,  choosing  for  seed  each  time 
tin-  earliesl  and  largest  cobs.  In  1917,  the  yield  of  -<rain  was  at  the  rate 
o]    [9  lui  hels  per  a< 

<  >l  tli*-  original  parents  of  the  maize  one  was  yellow  and  one  white, 

and  in  tin-  resulting  hybrid   the  yellow   cobs  greatly  predominated.     No 

ectiorj    was    made   as   regards   colour,  but   in  1918  the   writer  selected    a 

tain  amount  of  white  seed  and  sowed  this  apart  from  the  rest,   which 

was  mostly  yellow.      The    white    gave  a  yield    at   the  rate    of    over    61 

bushels  !>•  .  while  the  yellow  gave  at  the   rate  of   about   47   bushels 

1  spite  of  a  most   unfavourable  season. 

I;<>r  purpo  e:    ol  comparison,  the  writer  sowed  in  1918  four  varieties 

<>t  ih'-  earl  as  grown  in  America.      Cat  jwba,  Golden  Bantam, 

tra  Earl}  I  ad  Howling  Mob.  None  of  these  sugar  maizes  ripened 

0   ■  irl;  the   flint   when  all   were  grown    under    similar    conditions, 

and    the   yield   in    bushels   per    acre    was    as    follows  :    Golden    Bantam 

ij.;,    Howling  Mob  1  ;,  j,  Catawba  jo.o,   Extra  Early   Cory  25.2,  Yellow 

Hint     H.8. 
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In  comparison  with  southern  countries  the  new  maize  stands  high 
as  regards  composition,  as  it  contains  10.5  %  protein  and  5.2  %  oil. 

The  writer  estimates  that  maize  is  one  of  the  cereal  crops  most  suited 
to  the  small  holder  who  wishes  to  grow  a  few  sacks  of  grain  for  feeding  to 
poultry  or  pigs. 

1122  -  Improvement  of  Cotton  by  Pure  Line  Selection  in  British  India.  —  burt,b.  c. 

and  Haider,  N.,  in  Bulletin  No.  88,  Agricultural  Research  Institute,  Pusa,  pp.  1-32,  1  fig., 

10  pi.  Calcutta,  1 91 9. 
Results  of  a  series  of  experiments  in  the  improvement  of  the  accli- 
matised American  cotton  known  as  Cawnpore- American  by  pure  line  se- 
lection, during  the  period  1913-1917,  at  the  Kalianpur  Seed  Farm,  with 
the  object  of  isolating  superior  types  for  uniformity  of  lint  and  ginning 
percentage. 

The  characters  to  which  attention  was  paid  were  branching  habit, 
hairiness  of  the  leaf,  colour  of  the  stamens,  ginning  percentage,  length  and 
fineness  of  the  lint,  shape  and  size  of  boll  and,  to  a  less  extent,  the  leaf 
shape,  stem  colour  and  colour  of  the  foliage. 

Branching  habit.  —  The  type  of  branching  habit  is  closely  related 
to  the  length  of  the  vegetative  period,  and  is  of  special  importance  in 
the  United  Provinces  (Central  and  North  India),  where  the  short  growing 
season  for  cotton  renders  it  necessary  to  use  as  early  varieties  as  possible. 
The  various  types  of  plants  found  in  Cawpore- American  ranged  in  branching 
habit  from  the  extreme  sympodial  type  with  only  secondary  fruiting  bran- 
ches to  a  late  flowering  monopodial  type  with  numerous  limbs  and  pro- 
ducing only  a  few  flowering  branches  from  the  main  stem  at  the  top.  Be- 
tween these  two  extremes  a  complete  range  of  intermediates  occur  and 
races  have  been  isolated  which  are  constant  in  regard  to  both  the  extreme 
types  and  the  intermediate  ones.  The  development  of  accessory  buds  on 
the  stem,  even  when  they  give  rise  to  flowering  branches,  is  always  undesir- 
able as  it  interferes  with  the  setting  of  earlier  flowers.  Here  also,  varie- 
ties have  been  isolated  where  the  character  in  question  appears  in  less  de- 
gree ;  there  are  varieties  almost  without  accessory  buds  and  others  where 
the  great  development  of  the  buds  tends  to  mark  the  habit  of  the  plant. 

IvENGTH  OF  INTERNODES  AND  CHARACTER  OF  THE  SECONDARY  FRUITING 

branches.  —  These  two  characters  are  closely  associated.  Plants  with 
long  internodes  are  usually  straggling  in  general  habit  and  tend  to  produce 
long  weak  branches,  the  lower  ones  of  which  are  apt  to  trail  on  the  ground. 

Generally  speaking,  the  best  type  for  Cawnpore  conditions  appears  to 
be  a  compact  plant  producing  three  or  four  limbs  (secondary  non- flowering 
branches)  near  the  base  of  the  main  stem  and  with  secondary  flowering 
branches  starting  early,  moderately  short  internodes  and  stout   branches. 

Root  system.  —  In  the  course  of  the  work  it  was  found  that  some  races 
of  Cawnpore-American  cotton  are  fairly  satisfactory  as  regards  lint  quality 
and  as  short  in  vegetative  period  as  native  desi  cotton.  These  sorts,  how- 
ever, turn  out  very  badly  if  sown  late,  and  an  examination  of  the  root 
system  is  sufficient  to  explain  this  clearly. 

[1121-1123] 
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When  sown  with  irrigation  early  enough  for  the  plants  to  reach  a 
heigth  of  9  in.  or  more  before  the  burst  of  the  monsoon,  bot  hclasses  of  cot- 
Ion-  developed  strong  root  systems  rooting  down  to  at  least  4  in.  compa- 
ratively rapidly.  When  sown  later,  but  still  before  the  monsoon,  both 
types  still  succeeded  in  establishing  themselves,  though  the  rooting  of  the 
American  was  less  vigorous  and  the  plant  less  thrifty.  When  sown  in 
lm ue  or  less  saturated  land  after  the  advent  of  the  monsoon,  the  rooting 
in  both  case-  was  dwarfed,  but  while  the  desi  cottons  still  developed  fair 
healthy  roots  and  were  able  to  establish  themselves,  the  roots  of  the  Amer- 
ican were  short  and  poorly  developed  and  the  plants  stunted. 

HAIRINESS  OF  THE  LEAF.  —  Plants  with  smooth  leaves  are  easily 
attacked  by  aphis.  The  Cawnpore-Ameriean  has  its  leaves  generally 
well  covered  with  hair.  All  races  with  leaves  not  fully  hairy  shoidd  be 
discarded.  • 

Ginning  percentage.  -  The  Cawnpore-Ameriean  gins  from  2  to  3 
per  cent,  below  desi  cotton.  It  is  possible  to  obtain  by  selection  races 
with  a  high  average  ginning  percentage. 

Lint  quality. —  A  constant  fault  of  Cawnpore-Ameriean  is  the  varia- 
tion in  the  staple,  due  to  several  causes  :  —  (1)  the  presence  of  races  with 
short  and  rough  fibre,  which  should  be  isolated  and  discarded  ;  one  at 
least  of  these  families  is  recognisable  by  its  vegetative  characters  and  can 
easily  he  eliminated  ;  (2)  the  presence  of  late  flowering  types  which  did 
not  mature  their  lint  well  by  harvest  time. 

The  elimination  of  late  and  short-fibred  races  will  lead  to  a  progressive 
improvement  in  the  type. 

The  work  of  pure  line  seection,  begun  in  1912,  has  resulted  in  the 
isolation  and  fixation  of  a  certain  number  of  lines  which  may  be  subdivided 
into  5  groups  as  regards  their  agricultural  characters  : 

I.  —  Very  early:  Ca,  10,  11  and  28.  These  are  all  characterised  by 
extremely  small  development  of  the  limbs.  They  are  in  heavy  flower 
within  54  days  of  sowing,  depend  for  their  yield  almost  entirely  on  the 
ondary  fruiting  branches,  and  are  the  nearest  approach  in  habit  to  the 
local  desi  cotton  that  occurs  among  the  Americans.  Numbers  10  and  it 
have  characteristic  red  stems,  comparatively  short  internodes  and  small 
bolls.  Number  28  has  somewhat  larger  bolls,  but  as  it  is  not  fully  rough- 
leased,  and  an  attempt  to  obtain  by  re-selection  from  it  a  race  with  fully 
hairy  leaf  having  failed,  it  has  now  been  discarded. 

II-  /  arly:  Ca  5.  This  type  is  distinct  from  those  described  above. 
The  planl  is  low  anil  bushy  ;  good  limbs  to  the  number  of  three  or  four 
are  readily  developed  ;  and  the  planl  is  extremely  prolific  and  sets  its  bolls 
well  umlei  comparatively  unfavourable  conditions.     The  yield  is  largely 

dependent   ..ii  t he    lary    fruiting  branches,  but  the  tertiary  fruiting 

branches  al  ;o  i  ontribute  largely.  The  boll  is  huge  and  pointed  ;  the  flowei 
have  golden  yellow  anthers.     The  plant  is  in  full  flower  in  about  i.  j  69  days 
from  sowing.     The  secondary  fruiting  branches  are  stout  and  the   tntei 
node,  medium  short. 

HI-        Cay  and  Ca  9.     This  type  flowers  a  week  later  than   Ca  5, 
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with  slightly  longer  vegetative  period,  branches  larger,  internodes  longer, 
boll  pointed.  The  development  of  tertiary  fruiting  branches  is  early  enough 
to  add  materially  to  the  late  yield. 

IV.  —  Medium  late  group  :  Ca  i,  3,  23  and  26.  These  flower  about 
70  days  after  sowing.  Though  the  number  of  limbs  rarely  exceeds  4  or 
5  and  the  first  secondary  branch  appears  low  on  the  main  stem  the  plants 
of  this  group  develop  large  strong  limbs,  and  the  result  in  a  wet  season 
is  the  partial  suppression  of  the  earlier  fruiting  branches.  In  some  years, 
these  families  have  yielded  well,  but  as  a  considerable  portion  of  the  crop 
is  dependent  on  the  tertiary  flowering  branches,  late  sowing  or  an  unfavour- 
able season  might  result  in  a  very  poor  yield. 

V.  —  Late  :  Ca  15,  1  and  18.  There  is  a  little  doubt  about  the  posi- 
;ion  of  15  and  1  in  this  grouping.  Ca  18  is  undoubtedly  a  later  type,  flowering 
78  days  after  sowing,  and  just  on  the  limit  for  successful  growing  at  Cawn- 
oore.  It  has  a  good  development  of  fruiting  secondary  branches  though 
:omparatively  late  ;  the  tertiary  ones  do  not  develop  in  time  for  the  bolls 
o  open  well  except  in  dry  years. 

During  selection  work,  later  types  have  been  isolated  which  will  have 
:o  be  discarded.  Comparative  growth  trials  were  carried  out  to  see  which 
)f  the  above  lines. should  be  preferred.  In  spite  of  unsuitable  weather 
luring  the  testing  period,  the  data  collected  tend  to  show  the  superiority 
)f  the  families  5  (group  II),  7  and  9  (group  III)  which  would  be  most  adapted 
o  average  conditions.  Early  types  suffer  from  the  bolls  falling  during 
he  rainy  season,  while  late  types  do  not  ripen  in  time.  In  any  case  the 
mality  and  quantity  of  the  product  are  superior  to  those  of  mixed  origin, 
.nd  as  this  is  a  confirmation  af  the  positive  results  obtained  by  selection, 
he  way  is  open  to  new  improvements. 

123  -  Improvement  of  Cotton  in  the  South  of  British  Ind  ia.  —  See  No.  1 139  of  thi 

Review.  ' 

124  -  Improvement  of  Sea  Island  Cotton  in  the  Lesser  Antilles.  —  hakland,  s.  c. 

in  West  Indian  Bulletin,  Vol.  XVIII,  No.  3,  pp.  145-161.  Bridgetown,  Barbados,  191 9. 
Since  1903,  Sea  Island  cotton  in  the  different  islands  of  the  lesser 
Antilles  has  been  the  subject  of  experiments  to  improve  the  quality  of  the 
int  and  find  varieties  of  cotton  suited  to  the  conditions  special  to  each 
istrict.  Thus,  at  St.  Vincent,  the  aim  was  to  breed  varieties  with  a  specific 
ugh  yield  and  able  to  resist  the  fungoid  diseases  which  greatly  diminished 
he  yield  of  cotton  every  year.  Formerly,  the  cottons  from  Montserrat  were 
n  little  favour  on  the  market  on  account  of  their  coarse  lint.  Mr.  Robson 
las  just  shown  that  cotton  of  very  fine  quality  can  be  grown  also  in  these 
slands.  Again,  in  Antigua  the  aim  has  been  not  only  improvement  in 
int,  but  also  the  production  of  types  likely  to  thrive  on  the  heavy«tenaeions 
and  of  the  island. 

The  article  in  question  shows  the  results  of  a  series  of  experiments 
n  selecting  on  Sea  Island  cotton  in  the  Cesser  Antilles. 

In  the  study  of^a  character  related  to  yield  (e.  g.  the  weight  of  lint 
)er  seed)  the  writer  began  by  making  a  large  number  of  analyses  and   in- 
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dividual  trials  in  order  to  isolate  5  or  6  of  the  best  plants.  The  progeny 
of  these  selected  plants  is  submitted  to  similar  analyses  and  5  or  6  other 
plants  are  chosen  in  the  best  line,  in  which  the  progeny  of  the  third  generation 
are  again  analysed  in  the  same  manner  as  before.  This  is  continued 
until  the  progeny  of  the  5  or  6  best  plants  show  the  same  average  values 
in  regard  to  the  characteristic  being  selected.  At  this  point  the  line  may 
be  considered  pure  for  this  characteristic,  and  consequently  not  liable  to 
further  improvement.  What  is  done  for  one  characteristic  is  repeated 
tut  others,  by  means  of  self-pollination,  so  as  to  progress  towards  gametic 
stability. 

Tlu-  following  points  were  studied :  — 

1)  Number  of  ovules  and  seed  per  cell. 

2)  Lint  index  and  ginning  percentage. 

3)  Number  of  cells  per  boll. 

Number  op  ovules  and  seed  per  cell.  —  Principal  conclusions  : — • 
1)  The  various  lines  of  Sea  Island  differ  in  the  average  number  of 
seeds  per  cell.  It  is  not  yet  possible  to  state  with  certainty  whether  this 
is  due  to  specific  differences  in  the  number  of  ovules  per  cell  or,  on  the  other 
hand,  to  differences  in  the  percentage  <>t  ovules  capable  of  maturing  and 
becoming  seeds.  In  the  latter  connection  the  writer  remarks  that  the  lines 
13  13 

1. 18  and        1.20,  which  have  a  low  number  of  seeds  per  cell,  are  character- 
42  42 

ised  by  an  abundance  of  green  ovules  incapable  of  becoming  seeds  and 
giving  lint. 

2}   The    existence    has    been    proved    of   a    positive    correlation 
between  the  number  of  seeds  per  boll  and  the  yield  of  lint.     The  writer- 
intends  to  continue  his  investigations  to  see  whether  it  is  possible  to  iso- 
late and  fix,  by  means  of  selection,  still  higher  values. 

Lint  index  and  ginning  percentage.  —  The  writer  agrees  with 
Cook's  statement  that  the  ginning  percentage  is  not  an  important  factor 
in  yield  and  that  the  ginning  percentage  should  be  replaced  by  the  lint 
index,  which  represents  the  weight  of  lint  per  100  seeds  (1).  In  experi- 
ments undertaken  to  improve  the  weight  of  hut  per  seed,  the  following 
ults  were  obtained  : — 

1)  In  the  first  year  of  selection,  out  of  several  hundreds  of  plants 
examined,  the  6  best  gave  values  between  45  and  53  mgm.  as  weight  of  lint 
per  seed. 

2)  In  the  third  year,  14  plants  chosen  from  a  group  much  less  nu- 
merousf  than  the  firs1  year's,  gave  valuesof  50  mgm.  or  over.      \s  a  first 

I  ol     election,    therefore,  an  increase  is  seen  in   the  number  of  plants 
will'  .1   very  high  weight  of  lint. 

Tin-   line   V.3.32.3   gave   a    mean    of   50    mgm. 

4)  I  >>  partures  from  the  average  in  the  same  line  may  be  very  slight 

•i<  .'i  as  ih"  case  may  be.     The  writer  instances  the  family  V.5.61.R, 

where  there  were  values  from  _;i  to  58  mgm. 

1 

(0  See  R.,  Angoft,  1918,  No.  866.  (/•:</.) 
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5)  Improvement  during  many  years  led  to  the  isolation  and  elimi- 
nation of  low  yielding  lines  (34-36  mgm.  for  the  families  B.  S.  NN.  1.33 ; 
T-53  '<  5'>  and  6)  by  concentrating  on  more  improved  crosses  led  ultimately 
to  the  isolation  cf  the  best  lines. 

Nl-mber  of  CELLS  per  boll.  —  In  this  connection  it  has  already 
been  pointed  out  that  attempts  should  be  made  to  improve  types  having 
a  high  percentage  of  4-cell  bolls.  TheSe  a  Island  variety  may  have 
3,  4  or  5  cells.  In  some  Y>lants  there  are  bolls  with  3,  4  or  5  cells,  in  others 
the  bolls  have  only  3  or  4  cells  ;  in  general,  the  relation  between  the  3 
or  2  types  of  boll  lor  each  plant  tends  to  be  constant. 


Aver.  no. 

Aver.  wt. 

Aver.  no. 

Wt.  of  lint 

Families 

of  seed 

of  lint 

of  cells 

per  boll 

per  cell 

per  seed 

per  boll 

gm. 

gin. 

V.  i.  9.  7 

5-9 

44 

3-3 

0.86 

V.  1.  9.  19 

6.0 

49 

3-6 

I.06 

V.    I.  9.  22 

5-7 

47 

3-6 

0.96 

V.  1.  9.  27 

5-9 

42 

3-6 

0.89 

v-  i.  9.  35 

5-8 

46 

3-7 

0.99 

V.  1.  9.  37 

6.0 

45 

3-7 

I. OO 

V.  5.  6:.  18 

.   •    •• 

5-7 

43 

3-3 

0.81 

V.   5.  61,  2  | 

5-0 

46 

3-2 

0.82 

V.  5.  61.  R 

6.0 

45 

3-2 

o.8(> 

V.  5-  56.  33 

6.0 

46 

3-3 

0.91 

v-  5-  56.  34 

6-3 

47 

3-3 

0.98 

v-  3.  3-1.  3 

5-5 

5° 

3-2 

0.88 

B-  S    1.  33 

5-8 

36 

3-2 

0.67 

B.  S.  1.  53   • 

•    • 

6.1 

35 

2.2 

0.68 

13.  1.  3-  1.  18  . 

4.8 

47 

3-2 

0.72 

13.  -13.  1,  20     .    . 

5-1 

45 

3:2 

°-73 

Common  Sea  Island.   ... 

5.8 

44 

3-i 

0.79 

The  average  values  for  particular  lines  keep  constant  even  under 
different  climatic  conditions ;  hence  it  is  a  hereditary  character  and,  con- 
sequently;  is  susceptible  of  selection.  In  experiments  towards  this  end,  the 
results  obtained  were  clearly  positive. 

1)  Two  types  have  been  distinguished  in  Sea  Island,  differing  in 
average  number  of  cells  per  boll,  viz.  3.2  to  3.3  in  one,  and  3.6  to  3.7 
in  the  other. 

2)  The  families  V.1.9.37  and  V.1.9.35  may  be  considered  as  having 
a  high  value  as  regards  percentage  of  many-celled  bolls  ;  on  the  other  hand 
the  families  V.1.9.7,  13.43.18  and  13.43.20  behave  like  pure  lines  with 
very  low  values. 

3)  The  most  striking  result  shows  that,  by  means  of  selection  the 
percentage  of  .^-eell  bolls  has  been  raised  from  20  (average  value  for 
ordinary  Sea   Island;   to  60-70. 

Comparative  value  of  different  lines.   —  After  discussing  the 
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morphological  characters  more  or  less  in  correlation  to  yield,  the  writer 
collects  in  the  annexed  table  the  data  on  the  principal  families  improved 
up  to  the  present. 

By  the  methods  of  selection  used  by  the  writer,  lines  of  Sea  Island 
have  been  isolated  with  a  weight  of  lint  per  boll  31  %  above  that  of  the 
common  type. 

This  is  the  case  for  the  line  V.1.9.19  with  1.06  gm.  against  0.79  gm., 
the  average  value  for  the  common  type. 

1125-  Giantism  in  Nicotiana  Tabacum ;  Investigations  in  the  United  States.  — 

AlXAKD,  H.  A.,  in  The  American  Naturalist,  Vol.  1,111,  No.  626,  pp.   218-233,  5  tab.,  bi- 
bliogr.  of  8  publications.     Eancaaster,  Pa.,  May-June,  1919. 

Among  different  varieties  of  tobacco  grown  in  the  United  »States 
(Sumatra,  Maryland,  Cuban  and  Connecticut  Havana  types),  several 
times  there  has  been  recorded  the  sudden  appearance  of  giant  plants, 
with  greatly  elongated  main  stems  and  a  great  increase  in  the  number  of 
leaves.  Their  period  of  vegetative  growth  is  of  such  long  duration  that 
blossoming  does  not  normally  take  place  in  the  field.  To  obtain  seed  from 
them,  they  are  transplanted  to  the  greenhouse  in  autumn,  where  vegetative 
growth  is  resumed  with  the  final  production  of  normal  blossoms  and  seed 
during  winter.- 

The  appearance  of  these  giant  plants  has  been  observed  especially  : — 

1)  //;  pure  lines  of  normal  tobaccos  :  thus  the  type  Broad-leaf  Mam- 
moth was  first  observed  in  C906  in  a  pure  line  of  Maryland  Broadleaf. 

2)  In  descendants  of  crosses  between  normal  types:  thus  the  type 
Narrowleaf  Mammoth  ap]>eared  in  io,<>7  in  F2  plants  of  a  cross  between 
a  Broadleaf  type  and  a  Narrowleaf  type  of  Maryland  tobacco. 

BEHAVIOUR  of  giantism  in  CROSSES.  Since  Mammoth   forms    are 

now  grown  commercially  in  the  I Tnited  States  and  promise  to  become  valu- ' 
able  new  varieties,  it  has  been  considered  desirable    to    determine    the 
possibility  of  c<  mbining  the  Mammoth  character  of  indeterminate  growth 
or  giantism    with  other  characters  of  commercial  value  by  crossing  Mam- 
mot  li  types  with  ordinary  varieties. 

Thus,  the  Maryland  Narrowleaf  Mammoth  has  been  crossed  with  a| 
number  of  pure  lines  of  the  best  varieties,  including  White  Burley,  Yellow 
l'ryor,   Little  Oronoco,  Connecticut  Broadleaf,  etc. 

Firsl  generation  plants  blossomed  in  practically  the  same  period  re- 
quired by  the  ordinary  varieties.  They  are,  however,  usually  somewhat 
taller  and  produce  a  somewhat  higher  leaf  number  than  the  ordinary  va- 
nities, thus  showing  more  or  less  intermediate  conditions  between  the 
normal  and  the  Mammoth  parents. 

On  the  other  hand,  the  F8  of  the  cross  Mammoth  Burley  $  x  White 
Burley  5  gave  638  plants,  of  winch  15S  were  of  the  giant  type.  This  is 
a  \ei\  approximation  to  the  theoretical  Mendelian  ratio  of  3:1. 

Prom  ih-   e  and  oth  1   it  would  appear  that  the  Mammoth  character 

is   reo 
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SPECIES.  —  It  has  already  been  mentioned  that  the  Maryland  Narrowleaf 
Mammoth  and  a  Bnrley  Mammoth  appeared  in  the  F2  generation  of  certain 
crosses.  In  the  author's  experience  giant  plants  of  the  Narrowleaf  type 
appeared  in  the  F2  of  the  cross  Broadleaf  Maryland  x  Narrowleaf 
Maryland. 

In  1914,  the  blossoms  of  a  F1  plant  of  the  cross  Connecticut  Broadleaf 
(pink)  £  X  Giant  Red  flowering  (carmine)  ^  were  pollinated  with  the 
pollen  of  Nicotiana  sylvestris  (white),  and  gave  a  large  number  of  fertile 
seeds,  although  Fx  plants  of  crosses  between  N.  labacum  and  N.  sylvestris 
are  generally  sterile. 

In  the  F2  there  was  a  notable  segregation  into  plants  with  pink, 
white  and  carmine  blossoms  of  variable  size  and  shape  and  showing  various 
anomalies.  From  the  carmine  blossom  plants  two,  Nos.  9  and  12,  were 
selected   for   further   Mendelian   studies. 

In  the  F3  the  plant  No.  9  proved  to  be  heterozygous,  breaking  up  into 
carmines  and  pinks,  approximating  to  the  theoretical  ratio  of  three  car- 
mines to  one  pink,  all  normal  in  size  and  habit  of  growth.  The  plant 
No.  12  was  homozygous  for  carmine  but  its  progeny  was  very  variable  in 
height  and  number  of  leaves,  and  fell  into  3  groups  :  (1)  short  plants  of 
20 — 25  leaves,  first  to  blossom  ;  (2)  plants  of  intermediate  height,  35 — 40 
leaves,  blossoming  later  ;  (3)  plants  of  Mammoth  habit  of  growth,  over 
40  leaves,  not  blossoming. 

Two  of  these  Mammoth  plants  (Nos.  12a  and  12.5)  each  seven,  feet 
high,  were  transplanted  in  the  greenhouse  on  October  21  and  produced  on 
December  8  carmine  blossoms.  Plant  No  12a  produced  70- — 75  leaves  ; 
No.  12b  produced  60-65.  In  addition  to  these  two  Mammoth  plants,  the 
seed  of  several  of  the  taller  sister  plants,  Nos.  12c  and  I2d.  in  class  2 
(medium  height;  35-40  leaves,  late  blossoming)  were  saved  separately.  The 
progenies  of  all  were  grown  in  the  field,  with  the  following  results  in  F4 : — 

No.  12a  :  progeny  60  plants,  all  Mammoth  type,  with  average  height 
seven  to  seven  and  a  half  feet. 

No.  12b  :  progeny  60  plants,  all  Mammoth  type,  but  not  quite  so 
tall  as  in   12a    (6  y2-y  feet).  • 

No.  12c  :  progeny  49  plants,  of  which  14  possessed  Mammoth  charac- 
teristic,  non-blossomings. 

Np.  12  d:  progeny  48  plants,  of  which  2  Mammoth,  non-blos- 
soming. 

Hence  plant  No.  12  produced  :  (1)  Mammoth  types,  non-blossoming 
and  breeding  true  ;  1 2)  intermediate  inconstant  types,  behaving  as  hybrid 
forms  and  giving  rise  in  the  progeny  to  a  certain  percentage  of  typical 
Mammoth  non-blossoming  types. 

Problable  causes  of  giantism.  ■  These  seem  to  consist  in  modi- 
fications  affecting  directly   or  indirectly   the  gametes. 

When  both  gametes  are  affected  it  should  be  expected  that  a  Mammoth 
plant  will   result  which  will  breed  true, 

When  only  one  gamete  is  affected  a  progeny  of  hybrid  character  will 
result  which  will  give  mixed   progeny. 


[1125] 


I 124  PLANT   BREEDING 


Where  a  Mammoth  plant  appears  alone  among  progeny  of  a  normal 
plant,  it  may  be  admitted  that  the  modification  would  have  dirctly  affected 
the  gametes. 

Again,  it  is  far  more  difficult  to  explain  the  case  of  a  normal  plant  with 
several  progeny  or  even  all  having  Mammoth  characteristics.  It  seems 
hazardous  to  admit  a  modification  affecting  at  the  same  time  all  the  ga- 
metes,  or  at  least  a  great  part  of  them,  but  the  assumption  might  be  made 
of  a  change  taking  place  at  some  stage  previous  to  the  development  of 
the  gametes  themselves.  Thus,  should  the  change  take  place  in  a  mother 
cell  "f  the  antlu-r  preceding  tetrad  formation,  it  is  reasonable  to  suppose 
that  the  four  resulting  pollen  grains  may  also  bear  the  Mammoth  character. 
It  is  possible,  however,  that  the  change  may  take  place  very  much  earlier, 
so  that  a  part  or  even  all  the  sporogenous  cells  will  be  affected.  If  these 
conditions  occurred,  it  is  easy  to  see  how  great  numbers  or  even  all  the  pol- 
len grains  arising  from  their  division  would  bear  the  Mammoth  character. 
Since  the  development  of  the  megasporangium  is  in  every  way  parallel  to 
the  development  of  the  microsporangium  or  anther,  similar  changes  ^votild 
affect  one  or  more  egg-cells,  depending  on  whether  the  change  responsible 
for  Mammoth  character  took  place  immediately  in  the  egg-cell  itself,  in 
the  mother  cells,  or  very  much  earlier. 

ii.m>  -  Characteristics  of  the  Cross  Dwergboom  x  Kanari  as  compared  with  those 
of  other  Types  of  Tobacco  in  Java.  —  d'angremond,  a.,  in  ProejsiaHon  voor  Vorsten- 

landschc  Tabak,  Mededeeling,  No.'  XXXIII,  pp.   69-85.     Samarang,   1918. 

Types  of  tobacco  studied: —  Yio,  El  and  Dwergboom  X  Kanari - 
I'll'  following  is  a  summary  of  the  result-  of  the  observations  and  experi. 
ments  on   the  yield   per  plant  and  chemical  composition. 

(1)  In  yield  per  plant    Yio,   El    and   Dwergoboom  X  Kanari  are 
il  ;  the  slight  differences  are  counterbalanced  by  average  error.     The 

j  ield  of  the  different  types  is  expressed  as  the  weight  in  grammes  of  dried 
leaf  per  plant.     The  average  yield  is: — 

V  10 i  ;     !:    0.92 

1'.   1 : 

'in        Kanari >s     z  °-t>5 

(2)  There  are  material  differences  betweent  the  various  types  in  resis- 
tance to  wind.  The  action  gf  strong  air  currents  influences  in  various 
ways  and  degrees  the  plants,  preventing  development  and  reducing  the 
yield  to  l/„  of  the  normal  quantity  and  even  to  less.  Under  equal  condi- 
tion^ the  number  of  these  plants  varies,  being  naturally  all  the  smaller  the 

resistance   to   wind.     On  a  general   average,  for  the  types 
studied  tlie  following  are  the  percentages  of  bad  quality  plants: — 

Vm> ..,(> 

El   • -j..:  [.81 

Kanari      ....  7.5  1.19 

Th(  ree  of  wind  resistance  probably  explains  the  difference 

p  1  unit  1  oui  of  tbe  mosl  resistanl  type,  viz.    Dwerg- 

boo  ii. 
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(3)  The  cross  Dwergboom  X  Kanari  has  shorter  leaves  than  those 
of  other  two  types  Yio  and  Ei. 

(4)  In  quantity  of  produce,  the  cross  is  superior  to  Yio,  while  £1 
takes  last  place. 

1 1 27  -  The  Effect  of  Cross-Pollination  on  Size,  Colour,  Shape  and  Quality  of  the  Apple. 
—  Wicks,  W.  H.,  in  Monthly  Bulletin  of  the  State  Commission  of  Horticulture,  Vol.  VII, 
No.  10,  pp.  568-573.     Sacramento,  Cal.,  Oct.,  1918. 

Results  of  a  series  of  investigations  during  the  three  years  1915,  1916 
and  1917  in  a  typical  commercial  orchard  atSpringdale  (Arkansas),  in  order 
to  ascertain  the  influence  and  effect  of  the  pollen  of  the  male  parent  of  the 
apple  on  size,  colour,  shape  and  quality  of  the  fruit  of  the  female. 

The  following  crosses  were  made  :  Ben  Davis  X  Ben  Davis  —  Ben 
Davis  X  Jonathan  —  Ben  Davis  x  Grimes  —  Ben  Davis  X  Winesap  — 
Jonathan  X  Jonathan  —  Jonathan  X  Ben  Davis  —  Jonathan  X  Grimes  — 
Jonathan  X  Grimes  —  Winesap  —  Grimes  X  Grimes  —  Grimes  X  Ben  Davis  — 
Grimes  x  Jonathan  ■ —  Grimes  X  Winesap  —  Winesap  x  Winesap  — 
Winesap  x  Ben   Davis  —  Winesap  X  Grimes  —  Winesap  X  Jonathtan. 

In  addition  to  these  varieties  being  of  leading  commercial  importance, 
they  possess  intense  colour,  quality  and  characteristic  shape.  As  the 
Grimes,  develop  a  uniform  rich  yellow  colour,  it  was  thought  that  the  pol- 
len from  a  red  variety  like  the  Jonathan  and  Winesap  would  manifest  it- 
self when  placed  on  this  variety.  The  yellow  of  the  Grimes  would  like- 
wise be  dominant  when  this  variety  was  iised  as  male  parent;  the  same 
as  regards  the  size,  form  and  quality. 

Hand-pollination  was  carried  out  by  the  recognised  method.  Weather 
conditions  often  are  unfavourable  to  this  operation  which  in  every 
case  should  not  be  prolonged  beyond  the  third  day  after  the  stamens  are 
removed  from  the  blossoms. 

In  1915,  4380  pollinations  were  made  and  568  fruits  harvested;  in  1916, 
3813  pollinations  were  made  giving  only  76  fruits ;  in  1917,  3097  polli- 
nations were  made,  producing  129  apples.  The  total  of  fruit  set  for 
Grimes  as  female  parent,  using  the  other  three  varieties  as  male  was  49.26  %; 
similarly  for  Ben  Davis  32.71  %,  for  Jonathan  18.67  %  and  Ior  Winesap 
9.42  %.  The  greatest  affinity  exists  between  varieties  as  follows :  -  -Ben 
Davis  <j>  X  Grimes  —  Grimes  $  x  Jonathan  —  Grimes  +  X  Ben  Davis 
—  Ben  Davis  £    X  Jonathan. 

The  results  of  work  covering  3  years  gave  the  following  conclusions  : 
1)  No  evidence  of  influence  of  the  male  pollen  of  any  variety  can  be 
detected  in  size,  colour,  shape  or  quality  of  the  female  parent. 

(2)  Variations  in  these  characters  are  evidently  due  to  cultural 
factors  (manuring,  time  of  picking)  and  weather  influence  (light,  tempera- 
ture and  moisture). 

1 128  -  The  Creation  of  Direct  Bearers  and  Mendelism.  —  earue,  p.,  in  Revue  de 

Viticulture,  Year  XXVI,  Vol.  50,  No.  1297,  pp.  289-294.  Paris,  May,   1919. 
The  results  of  a  series  of  crosses  between  American  and  European 
vines,  which  were  carried  out  at  the  Ville  de  Colmar  Vine-Growing  Insti- 

[1126-1138] 


1 1 26  PLANT   BREEDING 


bite  with  the  object  of  obtaining  direct  bearers  resistant  to  phylloxera 
and  to  cryptogamic  diseases.  Remarkable  results  were  obtained  with: 
Gamay  X  Riparia  702  A,  702  B  and  702  C  (three  white  hybrid  direct  bear- 
ers) -  Rupestris  du  L,ot  x  Madeleine  Royale  —  Goldriesling  x  Ri- 
paria  gloire  —  Goldriesling  X  Rupestris  metallica  —  Millardet  101-104 
X  Kniperle,  etc.  The  best  known  of  these  hybrids  are  :  Riparia  X  Ga- 
may 595,  604  and  605.  They  have  already  been  widely  introduced  in 
Burgundy,  and  in  the  Departments  of  Saone-et-L,oire,  and  the  Cote-d'Or. 
Tips  of  these  three  varieties  have  been  sown  several  times,  but  without 
any  positive  results.  The  individuals  of  the  F3  generation  resemble  the 
wild  species  of  Riparia,  and  have  male  flowers  with  some  female  ones,  or 
else  they  are  of  the  European  type,  and  possess  all  the  characters  of  the 
Gamay  parent,  being  even  more  susceptible  to  cryptogamic  attack  than 
the  mother  plant.  No  true  mixture  of  the  characters  of  the  two  parents 
then  occurs,  and  the  facts  observed  can  be  explained  in  the  same  manner 
as  the  mendelian  schemes. 

Gamay  x  Riparia  702  A  grows  vigorously,  and  the  hard  brilliant 
leaves,  like  the  grapes,  remain  healthy  without  the  application  of  copper 
mixtures.  The  vine  is  strong,  and  each  branch  bears  3  or  4  branches 
a  little  below  the  average  in  size,  with  good  grapes  without  any  foreign 
flavour,  but  very  small.  702  B  bears  very  large  leaves,  and  fine  bunches 
of  large  well-flavoured  grapes.  The  European  character  is  strongly 
dominant,  hence  the  vine  is  susceptible  to  cryptogamic  attack.  702  C 
is  no1  attacked  by  fungoid  parasites,  and  its  yield  is  good,  but  its  foliage 
leaves  much  to  be  desired.  Experiments  in  crossing  the  three  above  — 
named  species  witlnene  another,  or  with  other  white  types,  are  still  in 
progress,  with  the  object  of  obtaining  resistant  hybrid  direct  bearers  of 
good  quality.  The  work,  as  can  be  seen,  is  however  entirely  empirical. 
It  is.  in  fact, practically  impossible  to  apply  the  mendelian  laws.  Further, 
i  \i  n  if  the  transmission  of  characters  followed  the  rule  of  separating  and 
n  combining,  the  enormous  number  of  possible  forms,  and  the  verj  long 
time  required  for  testing  the  successive  generations,  would  constitute  al- 
mosl  in  up<  rabl<  obstacles  to  the  solution  of  problems  that  urgently  need 
solving  without  delay.  Mendel  himself  stated  that  it  is  impossible  to 
predid  the  composition  and  nature  of  offspring  where  the  number  of 
independent  characters  is  very  great.  With  7  different  characters,  16384 
individuals  can  be  obtained,  and  these  may  be  grouped  in  2  ^determi- 
nate forms,  of  which  only  2  are  represented  by  a  single  individual.  In 
the  case  of  the  vine,  it  is  a  qu(  stioi]  not  of  7,  but  of  at  least  a  dozen  cha- 
racl  0  thai    the  number  of   possible  combinations   would   become 

]>!.u  tically  infinite. 

1129   -  A  Permanent  Modification  Resembling  a  Mutation  Observed  in  the  Sycamore 

(Acer  Pseudop/atanus),  in  the  Netherlands.  —  van  df.r  Wolk,  P.  C ..  la 

Cutotra,  Year  Xjuu,  No.    |i    .  pp.        toj,  pt.  1.    Wageningen,  Match,  1919, 

The  albomaculata  varii  t\  of  Mimbilts  ]alaj>a  is  characterised  by  va- 

I  foliagt       Some  of  the  leaves  are  of  a  yellowish  white,  moiv  <>r 
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less  streaked  with  green,  others  are  completely  green,  or  white,  and  there 
is   a  series   of  intermediate  variations. 

By  pollinating  the  flowers  of  a  white  branch  with  pollen  from  a  normal 
plant,  white  seedhngs  are  produced,  which  are  incapable  of  development, 
and  soon  perish.  On  the  other  hand,  the  reciprocal  cross  gives  green, 
normal  plants.  Thus,  the  albomaculata  character  is  only  transmitted  from 
the  maternal  side. 

According  to  CoRRENS,  this  character  is  due  to  a  disease  which  is  lo- 
calised in  the  protoplasm  and  transmitted  by  it.  Since  the  protoplasm 
of  the  embryo  is  derived  only  from  the  female  parent,  it  is  eas  y  to  un- 
derstand why  this  character  should  be  transmitted  from  the  maternal 
side  alone. 

The  hypothesis  suggested  by  Correns  has  been  experimentally  con- 
firmed by  the  researches  made  by  the  writer  upon  the  sycamore  {Acer 
Pseudo-Platanus) .  There  appeared  suddenly  on  a  normal  tree  some  bran- 
ches with  leaves  very  different  from  those  borne  by  the  others :  withe 
blades  (without  chlorophyll),  or  else  variegated  white  and  green;  more 
deeply  incised  lobes,  narrow  and  with  right-angled  sinuses.  A  fine  down 
gave  these  leaves  a  characteristic  glossy  appearance.  The  petiole  was 
not  red,  as  in  normal  leaves,  but*  yellowish- white  with  dark  brown  streaks. 
Further,  and  this  was  the  most  important  character,  these  abnormal 
branches  bore  exclusively  male  or  exclusively  female  flowers,  whereas 
the  branches  of  normal  trees  have  always  a  large  number  of  herma- 
phrodite  blossoms   in    addition   to   the   unisexual   ones. 

What  is  the  origin  of  this  variation  ?  The  writer  observed  the  follow- 
ing facts  :  the  abnormal  branches  almost  always  grow  in  the  immediate 
neighbourhood  of  some  wound  (due  to  pruning,  or  some  other  traumatism) 
■where  the  ligneous  mass  is  more  or  less  profoundly  altered,  or  even  decayed. 
There  is  a  correlation  between  these  dead  parts  and  the  occurrence  of 
abnormal  branches.  This  has  been  proved  by  inoculation  experiments. 
The  dead  wood  was  reduced  to  powder  and  mixed  with  water,  and  healthy 
branches  were  inoculated  with  the  mixture  ;  next  year,  the  buds  of  the 
parts  thus  infected  produced  branches  of  the  abnormal  type  described 
above.  Similar  results  can  be  obtained  the  same  year  by  inoculation  near 
the  growing  point,  or  by  infecting  seedlings  that  have  just  germinated. 

As  for  the  abnormal  branches  (whether  natural  or  resulting  from 
inoculation),  they  reproduce  in  a  vegetative  manner,  and  preserve  their 
characters  constant,  like  a  bud  variation  or  mutation. 

This  modification  is  certainly  connected  with  the  decayed  parts 
of  the  tree,  and  after  making  a  series  of  experiments,  the  writer  succeeded 
in  isolating  a  bacillus  which  he  calls  the  "  modification  bacillus  ",  and 
which  must  be  present  if  the  above-mentioned  phenomena  are  to  take  place. 

Encouraged  by  this  discovery,  the  writer  studied  the  behaviour  of 
hybrids  resulting'  from  crossing  white  with  green  individuals.  He  ob- 
tained the    following  results : — 

White    O     x  Green  ^    =   13   individuals,  all  white 
1  Green    ^    x  White  ^    =    9  »  »        » 
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These  results  are  explained  by  the  fact,  that,  in  each  case,  one  or 
other  of  the  sexual  cells  is  infected  by  the  bacillus  and  the  infection  is 
transmitted  to  the  whole  embryo. 

Control  experiments  further  showed  that : — 

White    Q    X  White    £   always  gives  white  offspring 
Green    J    X   Green   r£  »  "      Sreefl         " 

In  another  experiment,  the  writer  inoculated  healthy  inflorescences 
sh<  >rtly  before  pollinating  them  with  pollen  from  other  healthy  inflorescences. 
The  results  were  very  different  from  these  obtained  before  :  they  were 
identical  with  those  that  CORRENS  obtained  in  making  reciprocal  crosses 
between  Mirabilis  Jala  pa  and  Mirabilis  Jalapa  var.  albomaculata,  i.  e. : — ■ 

The  cross  White    Q    x    Green   r?    produced  entirely  white  offspring 
»  Green    <j?    X  White   ^  »  »         green  a 

As  an  explanation  of  this  unexpected  result,  the  writer  suggests 
that  during  the  short  time  elapsing  between  inoculating  and  crossing, 
the  bacillus  had  been  unable  to  penetrate  from  the  protoplasm  into  the 
nucleus,  and  as  the  protoplasm  of  the  embtyo  was  entirely  derived  from  the 
female  tree,  the  respective  character  was  transmitted  only  from  the  ma- 
ternal  side. 

Once  this  modification  is  produced,  it  remains  constant  and  is 
transmitted  independently  of  the  presence  of  the  bacillus.  We  therefore 
have  here  to  do  with  a  permanent  modification,  which  is  very  similar  to 
a  true   mutation. 

1130  -  Spanish  Varieties  of  Wheat.  —  Fernandez  de  la  Rosa,G.,  in  Boletin  de  Agricul- 
tura  tecnica  y  economica,  Year  XI,  No.  121,  pp.  40-48,  and  No.  122,  pp.  142-150. 
Madrid,  Jan.  and  Feb.,  1919. 

At  the  beginning  of  the  19th  century,  Simon  de  Rojas  Ci.kmkntf.  y 
Rubio  brought  together  in  the  province  of  Grenada  a  very  rich  collection  of 
wheats.  The  edition  of  Hkkrkka's  work,  published  in  1818  by  the  "  Real 
Sodedad  Economica  Matritense  ",  was  written  with  the  collaboration  of 
the  in.  - 1  eminent  botanists  of  the  age  who  contributed  to  it  comment- 
aries and  additions.  The  writer  summarises  these  in  so  far  as  they  re- 
late to  Spanish  wheats. 

Then-  are  7  varieties  of  caryopses  that  are  husked  and  with  fragile 
rachis, oi  which  only  one  is  grown  in  any  appreciable  quantity, the  "escana 
tnelliza  "  or  "escafia  de  dos  carreras  ",  i.  e.  double  grain  [Triticum  Cicn- 
fuegos),  known  in  Navarre  as  "  eseandia  "  and  in  Catalonia  "  espelta  bas- 
sona  ".  In  the  Balearic  Islands,  the  " trigo  Polonia "  {Triticum Polonicum) 
is  little  grown.  To  the  other  species  oJ  which  at  maturit.3  the  bare  seed  falls 
out,i.e.  wheal  proper,  belong  the:—  "candeales"  (spring wheat,  Triticum 
aestivum);  "chamorros'  (winter  wheat,  Jr.  hibernum) ;  "  redondillos 
lampinos  "      mall,  awnl<  and)  ;  "  redondillos  vellosos  "  (small  round 

awned,     /..    tw    dum,  which  are     ill  sofl    wheal  "  fanfarr6n   lam- 

pifio"   [Tr.  fastuosum,    awnless    glumes);    '*fanfarr6n  velloso      [Tt    fa- 
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stuosuni,  awned  glumes)  ;  "  chapado  "  (flat  seed,  Tr.  cochleare)  ;  "  cu- 
chareta  "  or  "  chapado  velloso  "  (flat,  awned)  ;  "  morunos  "  (brown  or 
black  types  of  Tr.  durum)  hairless  and  awnless,  which  are  all  hard  wheats. 
This  classification  is  the  one  by  CeEmente. 

Among  the  best  hard  wheats  must  be  mentioned  the  selected 
families  of  "  macolo  "  and  "  alonso  "  of  the  Cadiz  district. 

Several  attempts  have  been  made  to  acclimatise  foreign  wheats.  The 
writer  has  tried  Bombay, 'New  Zealand  and  other  sorts  supplied  by  the 
firm  of  Vihnorin,   but    he    has  always  found  rapid  degeneration  £et  in. 

1131  -  Cereal  Growing  in  Cyrenaica.  —  See  No.  1063  of  this  Review. 

1 132  -  The  Soya  Bean :  Its  Culture  and  Uses.  —  Morse,  w.  j.,  in  Farmers'  Bulletin  973, 

U.  S.  Department  of  Agriculture,  32  pp.,  15  fig.,  Washington,  July,  191 8. 

Description  of  the  climatic  adaptability,  methods  of  growing  and  use 
of  the  soya  bean,  with  short  descriptions  of  the  most  important  com- 
mercial varieties  and  recently  selected  types. 

In  general,  the  climatic  adaptability  of  the  soya  bean  are  about  the  same 
as  those  of  maize.  It  is  more  drought  resistant  and  less  sensitive  to  an 
excess  of  moisture  than  cowpeas  and  maize,  and  succeeds  best  on  fertile 
sandy  loams  and  clay  loams.  When  sown  on  land  not  previously  planted 
to  this  crop,  it  is  advisable  to  inoculate  the  soil  with  a  proper  culture 
(limited  quantities  of  pure  culture  supplied  free  of-  charge  by  the  U.  S.  De- 
partment of  Agriculture) ,  or  by  the  use  of  inoculated  soil  from  a  field  where 
soya  plants   have  previously  developed   root   nodules. 

The  best  time  for  planting  is  about  that  for  planting  maize.  About 
20  varieties  are  now  in  use.  During  the  past  10  years,  more  than  800  lots 
of  seed  for  testing  with  a  view  to  their  introduction  into  the  country 
have  been  received  by  the  U.  S.  Department  of  Agriculture  from  China, 
Manchuria,    Japan,    and   India. 

The  more  important  commercial  varieties  and  recently  improved  sorts 
are: —  Barchet,  Biloxi, Black  Eyebrow,Chiquita,  Early  Brown, Elton,  Guelph, 
Haberlandt,  Hahto,  Hollybrook,  Ito  vSan,  Lexington,  Mammoth,  Manchu, 
Medium  Yellow,  Mikado,  Peking,  Shanghai,  Tokyo,  Virginia,  Wilson  Five, 
and  Yakotenn. 

The  soya  bean  may  be  combined  in  many  systems  of  crop  rotations, 
as  the  cash  value  of  the  seed  is  sufficient  to  encourage  growing  the  beans 
as  one  of  the  main  crops.  Grown  as  a  forage  crop  associated  with  maize, 
cowpeas  and  sorghum,  soya  supplies  a  better  balanced  ration,  a  larger 
yield  of  forage  and  greater  variety.  Grown  for  seed,  it  has  the  following 
advantages  :  - —  large  yield,  uniform  maturing  habit,  increasing  demand  for 
seed  for  planting,  for  human  food  or  for  oil-extraction.  The  feeding  value 
of  the  seed  compares  favourably  with  other  concentrated  feeds.  The 
straw  obtained  from  threshing  is  a  valuable  feed  for  stock.  Soya  bean 
hay  1s  excellent  ;  the  yield  varies  from  1  to  4  tons  per  acre.  Soya  may  be 
used  as  pasture  for  all  kinds  of  stock,  especially  for  hogs  to  supplement 
the  maize  ration.     Mixed  with  maize,  it  gives  excellent  silage. 
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ENEMIES  and  DISEASES.  —  No  insect  or  fungous  pest  has  assumed 
any  great  economic  importance  as  an  enemy  to  the  soya  crop.  Root-knot, 
caused  by  a  nematode,  often  considerably  injures  the  beans  in  many  sec- 
tions of  the  Southern  States  where  this  pest  is  prevalent.  In  such  sec- 
tions  the  beans  should  not  be  planted. 

1133  -  Method  of  Growing  Potatoes  in  Winter.—  Huoues,  C,  in  II  Villaggio,  Year  44, 

No.    )3,   p.   2.  Milan,  August  16,  1919. 

During  the  winter  of  1903  the  author  found  out  that  new  potatoes 
came  on  the  market  of  Gorizia  at  the  period  of  most  intense  cold.  He 
found  they  came  from  Germany,  where  late  planting  in  the  very  cold  spring 
of  [902  did  not  allow  the  potatoes  to  mature  before  winter,  so  that  a  large 
part  of  the  crop  was  left  in  the  field  during  the  winter. 

What  happened  there  through  force  of  circumstances  was  followed  soon 
afterwards  by  the  experiments  carried  out  by  M.  Schribaux  in  France. 
These  showed  that  certain  varieties  of  potato,  such  as  Magnum  Bonum, 
if  planted  at  the  end  of  July  and  overtaken  by  frost  when  in  full  growth, 
may  be  left  in  the  ground  all  winter.  They  must  be  protected  from  frost 
by  a  mulch  of  earth  and  manure,  and  may  be  lifted  as  they  are  required 
for  sale  as  new  potatoes  in  winter  or  spring. 

Other  trials  made  later  in  Brittany  showed  that  to  prevent  these 
potatoe  freezing  in  the  ground  an  ordinary  moulding  up  along  the  drills 
is  sufficient.  At  Paris,  with  a  winter  temperature  as  low  as  —  10C,  a  layer 
of  earth  20  cm.  deep  is  all  that  is  necessary  ;  in  other  places  with  a  tempera- 
ture as  low  as  —  140  C.  a  layer  25  cm.   deep  was  sufficient. 

The  writer  gives  the  following  directions  for  growing  potatoes  a 
second  time  (summer  planting)  :  The  varieties  which  will  keep  until  plant- 
ing time  must  be  kept  till  about  the  end  of  summer.  Tubers  to  be  planted 
should  be  left  in  the  light  so  as  to  grow  short  healthy  sprouts  later  on, 
for  rapid  germination  and  growth. 

If  the  tubers  for  planting  are  kept  in  cold  storage  at  a  constant 
temperature  of  2°to  .|"C.  they  will  remain  with  their  buds  closed  till  autumn 
l>ut  are  rather  less  productive  than  those  kept  in  the  light.  The  sprout- 
ing of  refrigerated  tubers  is  about  a  week  later  than  ones  exposed  to  the 
open  air  and  light.  Some  early  varieties,  known  as  Ouarantain,  are  not 
prolific  enough,  while  late  kinds  are  not  mature  by  niid-Mdvember.  After 
repeated  trials  between  [898  and  1902,  mostly  in  the  provinces  of  Bologna 
and  Bergamo,  it  was  found  that,  if  planted  on  wheat  stubble  in  the  6rs1 
hall  oi  July,  the  tubers  of  the  previous  year's  summer  crop  gave  a  good 
yield  in  November.  Pot  this  purpose  a  manure  was  applied  to  the  stubble 
which  contained  2  l/2  cwt.  farmyard  manure,  3  cwt.  15%  superphosphate, 
'  Yz  cwt.  sulphate  oi  potash  and  2  '  _,  cwt.  nitrate  of  soda  per  acre  as  a 
to]>  dr< 

Among  the  varieties  suited  for  planting  in  July,  the  Matilda  takes 
In  1  place.  To  prevenl  the  summer  heal  from  drying  the  tubers  before 
they  sprout,  the)  should  be  pu1  rathei  deeper  into  the  -round  than  usual, 
in  rows  about  join,  apart,  with  the  tubers  about  1  |  in.  from  each  other.   Be- 
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fore  being  used  for  planting  the  potatoes  should  get  a  resting  or  wintering 
period  lasting,  according  to  the  variety,  from  40 — 6c  days.  Round  Paris, 
lifting  is  done  at  two  periods  :  in  this  system  the  earliest  potatoes  can  be 
lifted  in  March  and  will  do  for  planting  the  following  July.  The  method 
5f  growing  is  the  same  as  for  potatoes  planted  in  spring,  only  spraying  with 
Bordeaux  mixture  should  be  done  sooner  and  oftener,  as  the  crop  is  much 
more  liable  to   attacks   of  blight. 

1 1 34  -  The  Bulrush  {Typha  latifo Ha)  as  a  Source  of  Starch.  —  kofler,  i<tjdwig,  in 

Zeitschrift  fur  Untersuchung   der  Nahrungs-   und  Genussmittel,    Vol.  XXXV,    Part  7-8. 
pp.  266-272,  3  figs.     Minister,  1918. 

Of  the  5  species  of  Typha  native  to  central  Europe  ■ —  latifolia,  an- 
v it sti folia,  minima,  Shuttles  or  thii  and  gracilis  —  only  the  first  is  of  prac- 
tical value  (1).  Otherwise,  the  entire  plant  or  some  of  its  parts  has  already 
^een  used  in  the  arts  or  for  medicinal  purposes.  Its  rhizome  is  of  special 
interest  as  a  foodstuff  in  Asia,  New  Zealand  and  North  America,  being  full 
}f  starch,  especially  in  autumn  or  winter.  LozEs  found  46  %  of  starch  in 
:he  dry  matter,  while  Thoms  obtained  only  30  %  from  rhizomes  gathered 
in  spring  when  some  young  shoots  were  appearing. 

The  writer  describes  in  detail  the  rhizomes,  roots  and  stolons,  as  well 
as  the  flour  obtained  from  them. 

Two  distinct  types  of  starch  grain  have  been  observed  :  (a)  large, 
from  simple  to  triple  ;  a  grain  measures  13  [x  in  diameter ;  the  hylum, 
if  visible,  is  central ;  the  lamellae  are  not  visible  - —  (b)  small,  simple  or 
ompound,  ordinarily  simple,  with  an  average  diameter  of  3.5  (i..  The 
tubes  have  scalariform  tihckenings ;  the  vascular  bundles  of  the  scleren- 
;hyma  are  formed  of  thin-walled  fibres,  with  oblong  dots  and  arranged  at 
450  to  the  longitudinal  axis.  The  star-like  parenchyma  composing  part 
)f  the  cortex  contains  only  small  starch  grains.  The  inclusions  (Inklusen) 
aave  a  special  diagnostic  value.  They  are  distributed  in  the  tissue  uni- 
[ormly  but  not  in  quantity,  and  contain,  immersed  in  a  gumm)7,  mass, 
ohloroglucinol  and  derivatives  of  catechin  of  a  nature  similar  to  that  of 
annin.  In  sections  or  powdered,  treatment  with  paradimethyl-amido- 
nenzaldehyde  and  sulphuric  acid  colours  these  cells  wine  red,  while  the 
)ther  tissues  remain  colourless. 

The  writer  then  gives  the  main  characteristics  of  Pteridium  aquilinum, 
Zy  penis,  Asphodel  us,  Scirpus,  J  uncus  and  other  aquatic  plants. 

Ferns    {Pteridium    aquilinum).  —   As   researches   by   other    writers 
ising  the  ordinary   methods   of  analysis  had  not  shown  any  poisonous 


(1)  Typha  latifolia  serves  most  varied  purposes.  Its  rhizomes  when  cut  up,  well  washed, 
ooked  and  roasted  are  a  food  ;  they  contain  much  starch  and  sugar ;  in  north  Russia  the3r 
erve  for  bread-making  when  made  into  Hour.  Young  plants  or  young  rhizomes  are  cooked 
a  sugar  or  later  as  salads.  The  rhizomes  on  fermentation  yield  a  sort  of  alcohol.  Horses 
at  the  young  leaves  greedily.  During  the  war  :il  ten  lion  was  centred  on  the  cottony  envelope 
urrounding  the  fruits,  in  view  of  the  possibility  of  using  it  as  cotton  substitute  (textile 
bres,  cellulose  for  explosives).  —  O.  Mattirolo,  Phytoalimurgia  Pedemontana,  in  Annate 
lella  K.  Accademia  d'Agricoltura  di  Torino,  Vol.  I,XI,  pp.  126-127.  Turin,  1918.  {Ed.). 
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substance  in  the  plant,  large  quantities  of  this  fern  were  collected  for  use 
as  food  or  fodder.  Bread  was  made  which  contained  a  considerable  amount 
of  it  and  which,  especially  in  Bosnia,  caused  dangerous  illness  and  in  some 
cases  death.  The  roots  and  rhizomes  of  P.  aquilinum  contain  starch  grains 
of  oblong  irregular  shape,  tracheae  with  pores  thickened  at  the  borders  and 
a  brown,  very  suberous  bark  (i). 

1 1  ,5  -  The  Improvement  of  Fodder  Plants  in  Morocco;  Interest  of  Lotus  arena- 

r/us.  —  Pron  andRiGOTARD,  in  Complex  rendusdes  Seances  de  V  Academic  d' Agriculture  de  j 
France,  Vol.  V,  No.  j6,  pp.  698  699  and  701-7,1,,.     Paris,  July  16,  1019. 

Mr.  SCHRIBAUX  lias  sent  the  Academy  a  note  of  Messers.  Fron  and 
Rigotard  statin-  that  they  are  about  to  publish  a  series  of  monographs 
mi  the  more  notable  species,  selected  from  those  specially  preferred  by 
live  stock  in  the  north  of  Africa. 

In  the  same  note  they  begin  to  direct  attention  to  the  Lotus  arenarius, 
a  plant  of  many  forms  spread  over  a  very  limited  area.  It  is  localised   in  j 
the  south  of  Portugal  and  of  Spain,  and  has  been  found  in  the  Canary  < 
Islands  and  in  Morocco  from  Tangiers  to  Agadir. 

There  are  two  extreme  types,  one  very  small,  L.  arenarius  var.  minor  ! 
oi  no  agricultural  value,  and  the  other  /..  arenarius  vox. .major,  which  may 
reach  I  ft.  7  '/■>  iu.  in  height.  There  is  no  doubt  but  that  a  meadow  growing 
this  sort  of  plant,  whether  combined  or  not  with  other  fodder  species, 
would  give  high  yields.  The  plant  appears  to  need  lime,  and  succeeds 
best  on  deep  light  land,  even  though  poor  in  fertilising  ingredients  except 
potash. 

1 1 36  -  Note  on  the  Grasses  Growing  in  Coconut  Plantations  in  India.—  Tadulingam,  c, 

in  Year  Book  1918  of  the  Madras  Agricultural  Department  pp.  87-92.  Madras,  1918. 
The  writer  studied  the  herbaceous  flora  of  the  young  coconut  planta- 
tions in  the  neighbourhood  of  Pilicode  (Charvatoor)  and  Nileshwar,  in  the  j 
South  Kanara  district,  and  indicated  as  Nos.  I,  II  and  III.  Plantation 
No.  I  is  at  Pilicode  with  a  laterite  soil  and  Nos.  II  and  III  near  Nileshwar 
with  a  rich  red  loam  and  sandy  soil  respectively.  The  ground  at  the  three; 
plantations  was  covered  with  a  good  growth  of  grasses  and  each  one  was 
protected  against  cattle  trespass.  A  -ood  fodder  was  obtained,  was  stacked 
Eor  use  u>  hay. 

The  writer  found  among  the  grasses  of  the  coconut  plantations  surveyed 
three  species  >>l  special  interesl  ;  one  of  them,  Eragrostis  tretnula,  an  ele-j 

it  looking  annual,  is  a  typical  member  of  the  sand  flora  in  this  region 
and  was  lor  the  firsl  lime  collected  for  the  Madras  Herbarium  from  the 
Southern  province.  The  others  are  two  Dimeria  of  the  west,  locally  known 
as      Nei  pullu      and      Sevven    . 


(1)  Gw  9HO]  1   found  in  Pteris  aquilina  (—  Pteridium  aquilinum)  a  cyanogenetic  glncoside 
1 1 1 1  i  1 . 1 1    to   amygdalin.     Only  the  mature  plant,  produce  hydrocyanic   acid.        Botanical 
Abstracts,  Vol.  l,  No.  5,  \>.  .   0.  London,  .Ian.,  [919. 
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In  the  list  of  the  grasses  which  he  gives,  the  author  distinguishes  three 
types  of  prevalence  which  he  represents  by  the  initials  :  D.,  or  dominant, 
which  are  powerful  enough  to  form  the  greater  portion  of  the  vegetation 
spreading  over  large  tracts  in  the  areas  examined  —  S.  D.,  or  subdomi- 
uant  species,  which,  though  sufficiently  powerful,  occur  in  patches  here 
and  there  —  Sp.,  or  sporadic,  which  occur  in  single  plants  or  in  groups 
of  very  few.     The  following  is  the  list  for  plantations  I,  II  and  III:  — 

No  I.  —  Ischaemnm  ciliare,  Retz  (D.),  Andropogon  contortus,  linn. 
(D.)  ;  Dimeria  spp.  (2  species)  S.  D.)  ;  Apocopis  vaginatus,  Hack  (D.); 
Arundinella  Metzii,  Hochst.  (Sp.)  ;  Pseudanthistiria  heteroclita,  Hk.  F. 
(S.  D.)  •  Pollinia  argentea,  Irin,    (Sp.) 

No.  II.  ;  Andropogon  contortus,  Linn.  (D.)  ;  Apocopis  vaginatus, 
Hack.  (D.)  ;  Ischaemnm  ciliare,  Retz.  (S.  D.)  ;  Dimeria  (2  species) 
(S.  D.)  ;  Perotis  latifolia,  Ait.  (S.  D.)  ;  Pollinia  argentea,  Trin.  (Sp.); 
Themeda  imberbis,  T.  Cooke  (=  Anthistiria  imberbis,  Retz)  (Sp.) 
Th.  tremula,  Hack.  (Sp.)  ;  Arundinella  Metzii,  Hochst.  (Sp.)  ;  Era- 
grostis stenophylla,  Hochst.  (S.  D.)  ;  and  some  other  species  of  very  little 
importance. 

No.  III.  —  Eragrostis  tremula,  Hochst.  (D.)  ;  Eragrostis  amabilis 
(S.  D.  )  ;  Andropogon  contortus  (S.  D.  )  ;  Perotis  latifolia  (S.  D.  )  ;  Arun- 
dinella Metzii  (Sp.)  ;  Ischaemnm  ciliare  (Sp.)  ;  and  some  other  species 
of  insignificant  importance. 

1 137  -  Experiments  in  Cotton  Growing  in  1918  at  the  Palermo  Colonial  Gardens. — 

I^anza,  D.,  iu  Bollettino  di  Studi  ed  Informazioni  del  R.  Giardino  Coloniale  di  Palermo, 
Vol.  V,  Nos.   1-2     pp.   51-62.    Palermo,   1919. 

Cultural  experiments  were  carried  out  with  the  following  varieties  : — 

Sicilian  Biancavilla  cotton  ;  seed  from  a  field  at  Trapani. 

Upland ;  seed  produced  a  year  before  in  these  Gardens  from  original 
seed    from*  Vilmorin. 

Boyds'  prolific  :  seed  produced  several  years  before  in  the  Gardens. 

Mitafifi,  Abassy,  Sakellaridis,  Nubary  ;  seed  sent  by  the  Societe  Sul- 
tanienne  d'Agriculture,  of  Ghiza,  Egypt. 

The  method  of  growing  was  the  same  for  all  the  varieties  tried. 
The  ground,  which  was  in  good  condition,  was  prepared  with  an  ordinary 
ploughing  a  fortnight  before  sowing.  After  this  cultivation,  it  was  manured 
with  a  mixture  of  50  parts  superphospate,  30  of  cyanamide  of  lime  and  20 
of  sulphate  of  potash.  Seeding  was  done  from  March,  1  to  22  on  clays 
following  the  rains  which  ordinarily  fall  at  this  period,  and,  in  the  absence 
of  rain,  after  previously  irrigating  the  ground.  The  seed  was  sown  in 
holes  spaced  at  distances  of  12  X  16  inches,  3  to  5  seeds  at  each  hole. 

The  seeds  all  tock  almost  exactly  the  same  time  to  germinate,  i.  e. 
about  15  days.  When  the  seedlings  were  about  4m.  high,  or  at  the  full 
development  of  the  first  leaf,  which  happened  about  1  month  after  germi- 
nation, the  first  tillage  was  carried  out.  A  fortnight  later  a  second  tillage 
was  done,  and  at  the  same  time  thinning  out,  leaving  I  or  2  seedlings, 
moulded  up,  in  each  hole. 
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One  of  the  first  experiments  consisted  in  growing  the  above-mentioned 
7  varieties  without  irrigation.  The  amount  of  rainfall  during  the  growing 
period  was,  in  millimetres  :  —  March  30.8 ;  April  34.8 ;  May  120 ; 
June    90;  July     2;  August  1  ;  September   57.4;  October  99.6. 

The  different  varieties  behaved  in  almost  the  same  way  as  regards 
growth,  but  there  were  striking  differences  in  the  times  at  which  the  bolls 
were  ripe  and  in  the  yield  of  cotton.  In  regard  to  the  period  at  which 
the  I  (( >lls  were  ripe,  the  group  of  Egyptian  cottons  (Nubary,  Mitafifi,  Abassy 
.uul  Sakellaridis),  varieties  of  the  species  Gossypium  barbadense  were  quite 
distinct  from  the  group  of  Americans  (Boyd's  Upland,  Biancavillaj,  of  the 
species  G.  hirsututn.  The  Biancavilla  is  put  among  the  American  cottons 
because  in  morphological  and  floral  characters  it  is  extremely  close  to 
Upland,  of  which  the  writer  considers  it  a  modification  by  adaptation 
to  Sicilian  conditions.  Table  I,  which  summarises  the  data  relating  to 
the  growth  and  yield  of  the  7  cottons  used  in  the  experiment,  seems  to 
show  that  Upland,  in  comparison  with  Biancavilla,  requires  more  days 
between  sowing  and  ripening,  but  this  is  not  really  so,  because  sowing 
Upland  in  advance  causes  a  delay  in  the  first  phase  of  its  growth,  the  differ- 
ence in  growth  between  the  two  varieties  afterwards  disappearing  and 
flowering  being  reached  by  both  varieties  in  the  same  time.  The  same  is 
the  case  for  Boyd's.  This  observation  shows  that  excessively  early  sow- 
ing of  cotton  is  not  a  means  to  hasten  flow-ering  and  ripening,  but  has  the 
disadvantage  of  exposing  the  seedlings  to  the  dangers  of  rough  weather. 
The  Egyptian  cottons  ripen  much  later,  except  Mitafifi,  which  is  not  much 
later  than  the  American  varieties.  Late  ripening  is  a  defect,  both  because 
the  lint  is  generally  inferior  in  quality  and  because  the  rains  which  always 
fall  in  autumn  greatly  deteriorate  it. 

Table  I  shows  the  great  superiority  of  Biancavilla  over  all  other  varie- 
ties used  in  the  experiment,  both  in  total  yield  and  in  yield  of  .ginned  cot- 
ton. Next  and  almost  equal  come  Upland  and  Mitafifi.  Consequently, 
the  cottons  that  ripen  earliest  are  also  the  most  productive,  except 
Boyd's,  which  takes  almost  last  place  for  yielding-power  and  which  never- 
theless flowers  and  ripens  its  bolls  in  the  same  time  as  the  two  varieties 
just  mentioned. 

The  industrial  characteristics  of  the  lints  dealt  with  in  Table  I  were 
investigated  by  the  "  R.  Stazione  Sperimentale  per  I'industria  della  carta 
e  lo  studio  delle  fibre  tessili  "  of  Milan  (Royal  experiment  station  for  the 
per  industry  and  the  study  of  textile  fibres). 

'1'!'  Its   of   the   technological   examination   put    the    Biancavilla 

and  Boyd's  varieties  in  the  last  place  and  Mitafifi  in  an  intermediate  place. 
Bence  the  trials  show  that  the  Sicilian  variety,  early  ripening  and  more 
productive  than  all  the  others,  is  leasl  good  as  regards  quality  of  the 
product,  and  that  anion-  the  other  varieties  tried,  Upland  and  Mitafifi  are 
Hie  two  which,  as  non-irrigated  crops  in  Sicily  and  almost  as  early  as  Bian- 
cavilla, combine  the  advantages  of  quantity  and  quality  in  the  product. 
The  Biancavilla  variety  shows  ex.  client  drought-resisting  qualities,  gre  I 
earliness  and    plentiful    yield.     It    should  be    selected    with    a   view   to 
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improving  the    quality  of  the  lint.     Upland   and  Mitafifi   may  be  grown 
perfectly  well  in    Sicily  without  irrigation. 

Table  I.  —  Growth  and  yield  of  non-irrigated  cotton  crops. 


Bianca- 


villa 


I 
Upland    !     Boyd's  Mitafifi 


Phases  0}  growth  : 

Seed  time 

Germination  .... 
1st  flower  open .  .  . 
1st  capsule  dehiscent 
End  of  harvest  .   .    . 

Yield  per  sq.  metre: 

Un  ginned  cotton    .  k; 

Lint » 

Seed » 

Proportion    of   lint 
to  seed » 


Sakella- 
ridis 


Nubary    :     Abassy 


Tests  of  lint : 

Resistance,  in  grammes: 

maximum 

minimum 

average  of  all  deter- 
mination   

Average  %   extensibility 

L,eugth,  in   mm 

Diameter  : 

maximum 

minimum 

average    of    all    deter- 
minations  

Colour 


March  22 

April  7 

July  5 

Aug.  15 

Sept.  30 


0.1069 
0.0388 
0.0680 

0.570 


March     1    March     6 
March  15    March  26 
July         5 
August  20 
Sept.     30 


2,4 
24-26 

36 
12 


white 
bluish 


0.0700 
0.02.-3 
0.0477 

0.467 


6.6 

3-i 

4-7 
2.0 

;2-34 


18 

white 
bluish 


March  22 

April       6 

July      10^   June     30 

Aug.      201   Aug.      29 

Sept.     30!   Oct.       10 


0.0328 
o.or^o 
0.0187 

0.748 


7-4 
2.0 

5-1 

2.0 

21-25 

35 
12 


white 
bluish 


March  22     March  22     March  22 


April  6  April  6 
July  9  July  8 
Sept.       2    Aug.      29 


April  6 
July  6 
Aug.      28 


Oct.       28     Oct 


26     Oct.       20 


0.0740 
0.0267 
0.0246 

0.600 


0.0450 
0.0150 
0.0300 

0.500 


7,2 

9-3 

3-5 

2.7 

5-4 

5-7 

3-4 

2.2" 

28-30 

32-34 

30 

25 

10 

10 

white 

more 
reddish 

than 
Sakell- 

aridis 


0.0461  0.0407 

0.0141  0.0116 

0.0320  0.0290 

0.440  0.400 


7-9  7.8 

2.4  3-2 

4.8  5.8 

2.0  2.0 

27-29  30-32 

32    !  25 

10  10 


17,7  20        17,5 

white  almost          white 

tending  '■        like             bluish 

to    "  Mitafifi 
reddish 


The  writer  crossed  Biancavilla  with  various  foreign  cottons  and  ob- 
tained many  fertile  seeds  which  were  to  be  sown  in  1919. 

Another  experiment  aimed  at  determining  the  differences  in  the  growth 
Df  the  plants  and  the  quality  of  cotton  obtained  from  non-irrigated  and 
rrigated  crops  of  the  same  variety. 

For  this  purpose  Boyd's  Prolific  was  chosen,  and  was  sown  on  three 
>qual  plots :  the  first  with  no  irrigation,  the  second  irrigated  twice,  on 
Tune  15  and  July  19,  and  the  third  irrigated  4  times,  on  June  15,  July  3, 
fuly  28  and  August  to.  The  results  obtained,  as  sown  in  Table  II,  show 
.hat  the  growing  period  of  Boyd's  was  in  no  way  affected  by  drought  or 
rrigation,  but  that  the  plants  in  the  3  plots  flowered  and  ripened  in  the 
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same  time.  This  leads  the  writer  to  believe  that  the  progress  and  duration 
of  growth  and  fruit-setting  constitute  a  varietal  characteristic,  depending 
on  temperature  but  not  on  water  supply.  In  order  to  test  this  idea,  the 
writer  ivpeated  the  experiment  with  various  other  varieties. 

On  the  other  hand,  the  effect  of  irrigation  on  the  growth  and  yield 
of  the  plants  was  very  great,  and  was  exactly  proportionate  to  the  amount 
of  water  supplied. 

'IAble  II.  —  Growth  and  yield  of  Boyd's  Prolific  cotton  "roic::  without 

and  with  irrigation. 


Seedtime March      6 

1st  flover  open .    .  July        10 

1st  capsule   burst August  20 

End  of  harvest Sept.      30 

Area  sown,  sq.  metres 160 

Total  yield,    in   kg 5.250 

Ginned  cotton     »        2.250 

Seed                       »        3.000  • 

Height   of  .plants  at  August  4,    in   cm.    .    .  35 

30,         «...  35 


1 138  -  Cotton  in  North  Africa  (1).  —  Cayi.a,  V.  :  I  :  ruquiry  on  cotton  growing  in  Egypt, 
Algeria,  Tunis  and  Morocco  ini9i7,  in  Annates  de  la  Science  agronomique,  YcarXXXYI, 
\  -.  1-6,  pp.  1-46  and  145-203,  1  chart,  bibliography  of  53  works.  Paris,  Jan. -June  1919] 
—  II.  Cotton  growing  in  French  North  Africa,  in  U Agronomic  Coloniale,  Bulletin  mei 
Jit  Jar  din  Colonial,  New  Scries,  Year  III,  No.  23,  pp.  145-151,  1  map.  Paris,  March  ^ 
April,    [919. 

I.  -  -  Under  authority  from  the  Ministers  of  Commerce  and  Foreign 
Affairs  in  France,  the  author  studied  cotton  growing  successively  in  Egypt, 

eria,  Tunis  and  Morocco  in  his  inquiry  carried  out  when  on  a  mission 
t<>  these  1  countries  in  1917.  His  own  observations  are  supplemented  by 
information  gathered  in  the  course  of  two  journeys  to  Morocco  and  another 
to  Algeria  and  Tunis  (hiring  which  he  was  with  Mr.  H.  CosxiER,  Deputy, 

icultural  Engineer,  and  General  Commissioner  for  Agricultural  Pro- 
duction  in   North  Africa  and  in  the  Colonies. 

The  objects  of  the  mission  were  :  —  (1)  To  seek  in  Egypt  —  the  region 
in  Africa  where  cotton  growing  is  most  advanced  and  which  shows  most 
similarity  to  French  North  Africa  —  points  of  comparison  and  hints 
for  cotton  growing  in  Algeria,  Tunis,  and  Morocco. 

(2)  To  determine  the  possibility  of  establishing  or  extending  cotton  j 

Dring  in   these  three  po  ms,  with  the  object  of  augmenting  the 

supply  of  cotton  tor  the  industry  in  France. 

-      R.,  March,  ;.  [Ed.) 
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The  author  begins  with  Egypt  and  studies  in  succession,  after  consi- 
derations of  a  general  character,  the  decrease  in  the  average  yield  and  its 
causes  (soil  moisture,  fertility,  insects),  the  falling  off  in  quality  (1),  the 
seed,  trade,  and  future  of  cotton  in  Egypt. 

On  regarding  French  North  Africa  as  a  whole,  it  will  be  seen  that  from 
the  point  of  view  of  cotton  production  extreme  opinions  should  be  put 
aside.  One  must  not,  like  the  pessimists,  look  at  the  natural  difference 
in  position  which  distinguishes  it  from  Egypt  and  conclude  that  cotton 
growing  is  an  impossibility.  Neither  is  it  desirable  to  believe  those  optim- 
ists who  think  they  can  find  in  the  three  French  possessions  the  million 
bales  of  cotton  consumed  annually  before  the  war  by  the  industry  of  France. 
French  North  Africa,  though  occupimg  a  position  with  conditions  no  more 
than  favourable,  can  supply  France  with  cotton  for  her  mills.  It  is,  be- 
sides, benefited  by  the  proximity  of  the  home  country,  which  should  en- 
sure to  it  the  lowest  freight  rates,  for  shipment  there,  of  all  cotton-growing 
countries. 

Irrigation,  according  to  the  author  is  necessary  in  French  North  Africa 
in. order  to  make  cotton  growing  pay,  and  it  compels  the  cultivation  of 
Egyptian  varieties.  This  necesshy,  along  with  the  other  to  obtain  a  pro- 
duct of  such  quality  as  to  leave  a  wider  margin  of  profit,  leads  to  the  con- 
clusion that  the  fibre  should  be  of  the  Jumel  type.  Many  years  hence,  as 
it  depends  on  the  management  of  the  irrigation  system,  the  80  000  bales 
(about  25  000  tons)  which  France  imported  from  Alexandria  before  the 
war  could  be  produced  in  French  North  Africa  —  i.  e.  an  amount  over 
150  times  greater  than  was  produced  there  in  1917  or  1918.  By  the 
efforts  of  Algeria  alone,  its  present  production  could  be  quintupled  from 
one  year  to  the  next. 

Of  the  three  French  possessions,  Tunis  on  account  of  its  less  extens- 
ive cotton  area  and  its  smaller  resources  in  water-power  seems  to  have 
less  of  a  future,  while  the  lack  of  a  system  of  controlling  its  water  power 
scarcely  allows  early  development  be  reckoned  on  for  its  cotton  produc- 
tion, which  since  1914  has  been  nil.  The  Sahara  oases  cannot  be  depended 
on,  but  only  north  Tunis  up  to  Bizerta  and  the  higher  plateau  near  Kai- 
rouan  irrigated  by  the  waters  of  the  Wadi  Zeroud. 

In  Algeria,  cotton  can  be  grown  in  the  Tel  districts  and  also  on  the 
plain  of  Bone,  in  the  Philippeville  district,  the  parts  of  the  Mitidja  which 
bear  neither  vines  nor  citrus  fruits  (which  give  higher  returns  than  does 
cotton),  the  lower  Chelif  valley  and  the  low  Oran  plain.  This  country, 
after  many  vicissitudes,  a  phase  of  prosperity,  then  a  total  decline,  has 
?een  the  farmers  of  Bone  and  Philippeville  prefer  other  crops  (e.  g.  to- 
bacco), which  they  consider  more  profitable,  to  cotton.  It  has  seen  also 
two  cotton  centres  spring  up,  at  Orleansville  (Algiers)  in  the  Chelif  valley 
and  in  Oran  (Perregaux,  Habra,  Saint-Denis  du  Sig,  etc.).  The  annual 
production  at  present  is  about  130  tons  of  cotton  lint,  the  greater  part 


r 

(1)  See  under  heading  "The  Deterioration  of  Egyptian  cotton",  R.,  Dee.,  1918,  No.  1356' 
Ed.) 
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coming  from  <  hleansville.  This  is  no  trial  crop  but  a  regular,  well  esta- 
blished agricultural  production.  The  method  by  which  the  problem 
has  been  solved  there  would  merit  longer  stud)*.  The  smallest  details 
about  the  crops  have  been  worked  out  (not  only  for  cotton  but  for  the 
whole  rotation,  which  it  has  been  sought  to  make  as  nearh~  as  possible 
like  the  Lower-Egyptiain  one):  the  ginning  and  selling  problems  have 
been  solved  by  forming  a  co-operative  society  which  works  well.  With 
the  recent  trend  of  prices  for  cotton,  in  spite  of  the  considerably  increased 
o-t  of  water  since  the  war  began,  the  net  profits  in  1917  in  this  region 
reached  3  000  francs  per  hectare,  the  cotton  selling  at  6.90  and  7  francs 
per  kilogramme.  It  may  be  estimated  that  in  normal  times,  with  the 
average  price  for  this  fibre,  an  irrigated  cotton  crop  should  leave  an  aver- 
age profit  per  hectare  of  at  least  500  francs,  with  an  ontlay  which  would 
amount  to  5CO-600  francs. 

Oran  has  not  generally  got  so  good  a  result  as  Orleansville.  Cotton 
growing  there  is  much  less  developed,  although  the  conditions  for  cotton 
production  obtaining  there  are  as  good  or  even  better  than  at  the  latter 
place.  This  state  of  affairs  is  mostly  due  to  the  fact  that  as  the  ginning  J 
and  sale  of  the  cotton  are  not  organised  industrially  and  commercially,  the 
producer  finds  rro  marketing  facilities. 

The  problem  shows  in  another  light  in  western  Morocco.  This  is  the 
region  in  French  North  Africa  best  provided  with  water  and  cotton  lands, 
but  its  agricultural  evolution  is  backward  and  its  organisation,  economics 
and  colonisation  are  much  less  developed  than  in  Algeria.  Its  wealth  of  wa- 
ter power  has  still  to  be  harnessed.  All  these  conditions  remove  cotton 
growing  on  any  great  scale  to  a  period  well  in  the  future.  With  the  rapid 
advance  in  its  development  its  economic  conditions  are  being  transformed 
quickly  and  completely,  so  that  it  can  scarcely  be  foreseen  what  they  will 
be  in  a  few  years,  and  consequently  what  the  interest  will  be  for  the  pro- 
ducer to  -row  cotton  in  districts  suitable  to  raise  other  crops.  In  the  Sherif 
Empire  cotton  can  lie  grown  on  the  TriiTa  plain,  a  large  part  of  the  wide 
valleys  of  the  WadiSebu  and  certain  of  its  tributaries,  various  districts  on  the 
Wadi  I  rm  er  Rbia,  in  the  Hanz  of  Marrakech,  in  the  Shrarna  country,  in  the 
centres  near  the  coast  (Sale,  Azemmur)  and  a  large  part  of  the  Sus. 

In  order  to  increase  the  cotton  -rowing  area,  the  following  requirements 
exist  at  present :  in  Tunis,  especially  theh  arnessing  of  the  water  :  in  Alge- 
ria, facilities  to  the  producer  for  preparing  and  selling  his  crop  so  that  this 
p  is  no  more  difficult  to  manage  than  other  crops  which  could  be  grown 
on  tin-  same  ground  ;  in  Morocco,  more  complete  economic  institutions, 
bettei  m. -1  hods  of  cultivation  and  a  system  of  irrigation. 

In  tin  whole  of  North  Africa  an  energetic  driving  force  is  needed,  su- 
stained effort  and  thai  will  to  succeed  which  at  Orleansville  has  overcome 
all  obstacles.  It  should  he  remembrered  that  in  the  regions  best  suited  to 
the  production  of  Jumel  cotton,  such  as  Egypt  and  the  south  west  of  the 
l  uite.i  States,  several  years^of  persistent  work  were  necessary  before  suc- 

WaS  attained. 

Should  the  French  consumption  of  Jumel  cotton  go  up,  it  is  probable 
list] 
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that  the  North  African  crop,  even  if  extended  to  the  maximum,  will  always 
remain  insufficient  to  meet  it.  In  spite  of  the  great  French  requirements  in 
short  staple  cotton  the  growing  of  these  varieties  will  have  to  be  left  to 
other  French  colonies,  and  Egyptian  varieties  will  have  to  be  specialised 
in  ;  it  may  even  be  that  cotton  growing  in  North  Africa  can  be  only  transi- 
tory, having  to  give  place  to  richer  and  more  costly  crops.  This  colony 
nevertheless  will  have  helped  to  supply  raw  material  for  French  industry, 
until  other  French  colonies,  which  will  become  more  suited  economically  to 
growing,  this  crop,  may  be  able  to  take  its  place. 

1139  -  An  Improved  Type  of  Cotton  for  the  South  of  British  India.  —  kottur,  g.  i,. 

(Cotton  Supervisor,  Southern  Division,  Bombay  Presidency),  in  The  Agricultural  Journal 
of  India,  Vol.  XIV,  Part.  I,  pp.  165-167.  1  pi.  Calcutta-Iyondon,  Jan.,  1919. 

Cotton  is  the  most  important  crop  in  the  black  soil  tract  of  the  Southern 
Maratha  Country  (Dekkan)  and  covers  a  very  large  area  in  the  districts  of 
Dharwar,  Belgaum,  and  Bijapur  of  the  Bombay  Presidency.  The  adjoining 
cotton-growing  areas  in  the  Madras  Presidency  and  in  the  Native  States  of 
Kolhapur,  Miraj,  Sangli,  Hyderabad,  and  Mysore  present  similar  physical 
features  and  grow  the  same  variety  of  cotton.  The  problems  for  solution 
in  connection  with  cotton  are,  therefore,  the  same  for  the  whole  of  this  tract. 

Except  for  a  small  area  tinder  Dharwar- American  cotton,  the  whole 
of  this  tract  grows  a  variety  of  Gossypium  herb  ace  um,  known  in  the  local 
vernacular  as  jowari-hatti.  It  is  botanically  identical  with  Broach  cotton, 
but  agriculturally  it  differs  in  many  points.  It  is  a  late  sown  cotton  produc- 
ing seedy  kapas  only  %  of  which  is  lint.  The  latter  reaches  the  spinners 
under  the  name  of  Kumpta  cotton,  which  ranks  high  in  the  list  of  long-staple 
desi  cottons.  In  India  there  are  few  long-staple  cottons  and  these  are  in 
danger  of  being  ousted  by  short-staple  varieties.  In  the  Southern  Maratha 
Country,  however,  conditions  are  unfavourable  to  the  growth  of  short- 
stapled  varieties,  and  the  tract  is  recognised  as  essentially  a  long-staple  tract. 
Attempts  to  introduce  other  long-staple  cottons  were  made  and'  cross-fer- 
tilisation also  was  tried,  but  without  success.  Selection  from  the  local 
variety  jowari  hatti  was  therefore  the  only  sure  method  left. 

What  are  the  characteristics  of  the  local  jowari  hatti  cotton  ?  It  is  sown 
in  August-September  and  is  ready  for  the  first  picking  by  February -March. 
It  is  a  stunted  plant  with  a  small  average  outturn  of  kapas  per  acre  and  a 
low  ginning  percentage  (25  %).  The  average  outturn  of  kapas  is  taken  at 
320  lb.  per  acre  giving  80  lb.  of  lint.  The  staple,  though  long,  is  uneven 
and  often  weak.  These  defects  gave  an  indication  as  to  the  directions  in 
which  improvement  was  indicated. 

A  study  of  the  local  cotton  shows  there  are  two  distinct  types  to  be 
found,  the  erect  type  and  the  bushy  type.  The  erect  type  is  characterised 
by  the  meagre  development  of  limbs  and  vegetative  branches  and  the  strong 
development  of  fruiting  branches.  Continued  field  tests  have  shown  the 
superiority  in  yield  of  this  erect  type,  and  by  selection  a  plant  has  been  got 
which  yields  12  %  more  kapas  than  the  local  unselected  cotton  ;  a  kapas 
which  yields  12  %  more  lint  than  the  local  kapas,  and  lint  which  is  valued 
at  5  %  more  than  the  best  Kumpta  cotton. 
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It  is  proposed  to  multiply  and  distribute  seed  of  this  improved  type,  and 
it  is  believed  by  this  means  the  economic  condition  of  the  cotton  growers 
will  be  materially  improved  and  the  spinning  value  of  the  Kumpta  cotton 
will  be  enhanc 

1 140  -  Study  on  the  African  "Da"   Hemp  {Hibiscus  cannabinus);  its  Value 

for  Paper  Making.  —  Hkim,  F.,  Matrod,  L,.,  and  Moreau,  F.,  in  Bulletin  de  I'Office 
Colonial,  Year  XII,  Xo.   136,  pp.   247-258,  bibliography  of  14  works,  and  Xo.  137,  pp. 
,  j   pi.,  l'aris-Melun,  Apr.  and  May  1919. 

The.  writers  studied  Da  of  the  Soudan  district  (=  hemp  leaved  ketmie  = 
Guinea  hemp  =  Hibiscus  cannabinus)  of  the  Malvaceae  family,  winch  grows 
wild  apparently  in  various  parts  of  West  Africa,  and  of  which  there  exist 
several  forms  cultivated  in  the  Niger  and  Bani  valleys  which  are  doubtless 
identical  varieties  with  those  defined  by  the  botanists  of  British  India.  They 
show  its  geographical  distribution  and  vernacular  names  in  the  various 
ions  where  it  grows,  the  varieties  in  the  Niger  valley  and  in  India,  and 
cropping  conditions  in  the  Niger  valley  (cultivation,  harvesting,  retting 
and  yield: 

In  West  Africa  as  in  British  India,  Da  is  a  fibrous  cultivated  plant  which, 
which,  after  cotton,  is  most  used  locally  for  purposes  which  the  writers  de- 
scribe-in detail.  In  spite  of  the  large  local  consumption,  in  1913  Upper 
Senegal-Nigeria  exported  5  y2  tons  of  fibre.  Investigations  have  shown 
that  about  the  same  period  buyers  could  be  found  for  important  quantities 
of  1  >a  at  50  to  ioc  francs  per  kilogram  c.  i.  f.,  according  to  quality,  a  slight 
extra  payment  being  given  for  Da  grown  on  dry  ground.  The  export  cf 
Da  provides  a  material  profit,  seeing  that  the  prices  in  force  in  the  Niger 
and  Bani  production  centres  before  the  war  were  from  15  to  20  francs  in 
rs  of  normal  crops. 

One  hundred  kg.  of  dry  Da  stems  yield  18  to  20  kg.  of  fibre.  In  addition 

the  central  cylinder  of  the  stem,  which  is  left  over  after  retting,    yields  36 

;8kg.of  papi  t  cellulose.     The  seed,  of  which  700  to  1000  kg.  are  obtained 

for  every  ton  of  dry  fibre,  has  been  shown  on  close  investigation  to  contain 

17  to  2C  %  of  an  oil  suitable  for  food  and  soap  manufacture.     The  residue 

Llcake  is  also  of  interest  as  a  cattle  food  and  as  a  manure,  on  account 
of  its  nitrogen  content. 

The  v.  died  Ha  at  the  "Laboratoire  general  des  Productions 

col<  '  ui  regard  to  its  value  for  paper  making,  and  the  following 

their  conclusions  :  — 

Chemical  analysis  of  Da  fibre  shows  a  content  of  70  %  of  fairly 
pure  cellulose  and  28  %  of  a  lignin  along  with  mineral  matter  ami  wax  in 
small  quantil  I 

Technical  trials  showed  a  diminution  in  the  theoretical  yield  to 

35  :  '  called  paper  cellulose,  01  a  loss  1  f  -Lout  15  %.     These  tests  gave 

a  rough  paper,  v<  ry  white,  1  medium  firmness,  fair1;, 

and  with  satisfactorj  pulling,  tearing  and  rubbing. 

This  >'•■  ">  the  same  as  is  got  generally  with  fibres,  which  va- 

from  50  to  the  purity  of  the  product  in  question. 
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(3)  This  favourable  impression  is  confirmed  by  the  micrographic  study 
of  the  pulp  :  the  fibres,  which  the  different  treatments  have  neither  swelled 
up  nor  deformed,  appear  to  have  the  suppleness  and  solidity  necessary  for 
the  preparation  of  a  good  paper  pulp/  while  their  felting  power  (0.008), 
very  satisfactory,  classes  them  with  bamboo,  jute  and  even  alfa  grass. 

(4)  Chemical  determinations  made  on  the  pulp  showed  that  the  fibre, 
jurified  by  previous  retting,  more  or  less  coarse,  it  is  true,  nevertheless 
requires  a  fairly  strong  treatment  on  account  of  the  resistence  of  its  lignin 
constituent  to  the  chemical  reagents. 

The  impression  left  by  all  the  laboratory  tests  is  therefore  quite  in  fav- 
our of  the  use  of  Da  fibre  for  paper-making,  and  it  is  to  be  hoped  that  in- 
lustrial  application,  using  a  large  bulk  of  the  material,  will  finally  bear  out 
the  initial  research.  Fiom  an  economic  point  of  view,  however,  it  would  not 
3ay  to  extract  cellulose  from  Da  fibre,  since  far  more  remunerative  openings 
ire  available  in  rope  making  and  spinning. 

Hence  it  appears  that  the  only  use  will  be  :  — 

(a)  Either  of  the  whole  plant  grown  for  its  oilseeds,  which  yield  20% 
)f  an  oil  suitable  for  food  or  soap  making. 

(b)  Or  of  the  waste  combings  of  the  fibre  used  along  with  jute  in  the 
Manufacture  of  fibre,  cording,  sacking,  stc. 

(c)  Or  of  the  residues  and  waste  of  manufactured  material  —  old 
;acks,  old  cording,  etc.  — -  when  this  textile  will  be  used  in  quantity  in 
French  industry. 

Under  these  conditions,  provided  a  sufficient  and  regular  supply  were 
ortheoming ,  Da  would  be  an  interesting  source  of  raw  material  for  the  paper- 
naking  industry. 

141  -  Growing  of  Sisal  Hemp  in  Sicily.  —  whitakee,  g.  i.  s.,  in  Bollettino  diStudi  ed 

Informazioni  del  R.  Giar ditto  coloniale  di  Palermo,  Vol.  IV,  Nos.  3-4,  pp.  135-154,  2  figs. 
Palermo,  191 9. 

Several  writers  have  declared  that  sisal  hemp  (Agave  sisalina)  can  be 

town  in  Sicily,  but  it  cannot  be  said  that  there  has  been  a  complete  series  of 

•Tactical  trials,  from  planting  to  preparation  of  the  products  at  the  factory 

nd  their  delivery  on  the  quay  for  export,  which  could  give  this  opinion  the 

idisputable  backing  of  fact.     However  this  may  be,  what  has  been  done 

p  to  the  present  and  the  knowledge  of  Sicilian  conditions  permit  the  esti- 

late  that  the  sisal  hemp  industry  is  above  all  possible  and  profitable  on  the 

ncultivated  and  arid  lands.  The  writer  was  the  first,  after   several  years, 

o  try  the  crop  on  a  large  scale,  with  young  plants  supplied  to  him    by  the 

R.  Giardino  coloniale  "  of  Palermo,  in  the  island  of  San  Pantaleo  near 

larsala,  and  then  in  the  Marsala  district.     The  date  at  which  A.  sisalina 

as  introduced  into  the  Palermo  Colonial  Gardens  is  unknown.  Pater  on,  the 

riter  obtained  other  plants  from  different  localities  near  Palermo  and  finally 

thousand  living  plants  from  the  colony  of  Krythrea,  so  that  at  present  he 

as  about  50  00c  plants  already  big,  besides  those  in  his  nurseries. 

The  writer  advises  planting  in  squares  at  two  yard  distances  and  on 
ell  worked  land.   The  first  year  hoeing  is  necessary,   and  irrigating  a  few 
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times  is  very  beneficial.  The  second  year  moderate  irrigating  is  also  useful 
(too  much  would  rot  the  roots,,  and  then  hoeing  will  be  all  that  is  required. 
the  island  of  San  Pantaleo  the  plants  came  up  slowly  the  first  2  years 
but,  once  above  the  ground,  they  grew  rapidly,  so  that  in  the  4th  year  the 
leaves  were  an  average  length  of  4  ft.  3  in.  and  in  the  5th  }^ear  about  4  ft.  11  in., 
which  would  appear  to  be  the  maximum  length  in  Sicily.  Flowering  began 
the  7th  year,  which  shows  the  life  of  A.  sisalana  is  from  7  to  9  years,  while 
on  more  arid  land  it  would  probably  be  9  to  12  or  13  years.  The  annual 
yield  is  25  to  3;'  leaves  per  plant.  With  a  yield  of  25  leaves  per  plant  per 
annum,  at  pre-war  cost  of  labour  and  at  a  selling  price  of  30  pounds  sterling 
per  ton  (at  par),  the  writer  estimates  the  profit  from  this  crop  at 
250  lire  (£10  at  par)  per  hectare  (2  Y2  acres  approx.),  The  quality  of 
Sicilian  fibre  appears  to  be  excellent. 

Trials  at  growing  A.  sisalina  have  been  made  in  several  parts  of  the 
island,  apparently  with  satsfactory  results  in  the  coastal  belt  but  poor  in 
the  interior,  at  a  certain  altitude  (it  seems  undesirable  to  go  above  about  100 
metres  in  altitude,  though  the  plant  grows  at  higher  levels,  even  in  Ligurian 
gardens).  Hail  on  the  island  does  not  damage  the  leaves,  and  the  occasional 
slight  frosts  cause  only  little  or  no  loss.  On  the  other  hand,  the  young 
Under  leaves  have  a  terrible  enemy  in  the  common  snail,  which  is  captured 
by  hand. 

Before  the  war,  the  machinery  for  extracting  the  fibre  of  sisal  hemp 
came  from  abroad  but  now  a  patented  fibre-extractor  is  made  in  Palermo  at 
the  works  of  the  engineer  Fileccia.  Since  some  time  back  in  Erythrea,  the 
machine  invented  and  made  by  M.  Santi  Raffaele  of  Asmara  has  been  in 
use,  and  seems  to  work  well,  while  it  does  not  cost  much. 

1142   -  Bowstring  Hemp  (Sanseviera)  and  its  Industrial  Applications.  —  Mattel 

G.  !•:.,  in  Bollettino  di  Studi  c  Informaziom  del  R.  Giardino  Coloniale  di  Palermo,  Vol.  IVj 

Nos.   j-4,  pp.   [63-182,  bibliogr.  of  8  works.    Palermo,  1919. 

Up  to  the  present  over  70  species  of  Sanseviera   have   been   described 

(tlir  writer  gives  the   list    of   them    and    names  their  habitat)   almost  all 

utilisable  tor  their  fibre.  Several  are  already  grown  on  a  large  scale  ;  others, 

grown  experimentally,  have  given  results  that  lead  to  the   hope  they  may 

be  multiplied  and   widely   distributed.  In  1903  (GeromE,  I.  and  LabrOyJ 

O.,   Sur  la  collection   de  Sanseviera  des  Serres  du  Museum,    Bulletin   da 

Museum  d'Histoin    Naturelle,  Vol.  IX,  p.  167.  Paris;   1903)  21  species  of 

Sanseviera  w<  iwing  at  the  Museum   of  Natural   History  in  Paris,  in 

10;  iwn,  X.  E.,  Sanseviera,  A  Monograph  of  all  the  Known  Species, 

/■         /      mi    Gardens,  Kew,  Bulletin  of  Miscellaneous  Information,  p.  185, 

ioisi  at    11u-   Botanic   Gardens    a1   Kew,    England,    there. were     (/,    species 

••win-. 

Ii   was  firsl  thought  to  utilise  in  industry  the  natural  reserves  found 

Lly  in  Africa,  but  this  idea  had  to  be  given  Up  for  many  localities, 

either  because  tin-  reserves  were  far  from  easily  accessible  places,  or  onj 

aall  number  of  plantsgrowing  closely,  etc.  However,  better 

results  have  be  :.  go1  by  growing  the  plants,  as  they  easily  adapt  themselved 
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(as  do  all  the  species)  to  different  climates,  are  not  exacting,  resist 
drought,  etc.,  multiply  easily  (by  sowing,  planting  slips,  fragments  of 
rhizomes  and  even  pieces  of  leaves),  develop  rapidly  (much  more  rapidly 
than  Agave),  etc. 

In  the  Italian  colonies  there  are  also  several  species  of  Sanseviera.  In 
Erythrea  there  grow  plentifully : — S.  abyssinica'N.  E.  Brown  (=  5.  guineensis 
Schweinf.,  not  Wild) ;  S.  Ehrenbergii  Schweinf. ;  S.  Erythraeae  Mat. 
(==  5.  cylindrica  Schweinf.,  not  Bojer).  In  Italian  Somaliland  (Benadir) 
there  are  many  varieties  :  —  5.  abyssinica  N.  E.  Brown ;  S.  conspicua 
N.  E.  Brown ;  5.  Ehrenbergii  Schweinf. ;  S.  Powelli  N.  E.  Brown ;  5.  rorida 
Lanz ;  and  some  other  species  not  yet  identified. 

The  Erythrean  species  were  experimented  with  by  Baedrati,  who  re- 
marked the  good  quality  of  the  fibre  and  the  ease  with  which  it  could  be 
extracted.  The  cost  of  cutting  and  transporting  the  wild  plants  to  the 
factory  is  so  high  that  it  is  better  to  cultivate  them..  It  is  proposed 
as  suitable  fcr  the  Arghezana  valley,  where  there  is  a  railway  and  where 
Sanseviera  is  already  abundant. 

In  view  of  their  geographical  distribution,  it  seems  that  several  species 
of  Sanseviera  could  be  grown  with  success  in  Sicily  for  industrial  purposes. 
The  Botanic  Gardens  of  Palermo  grows  the  following  species,  which  are  quite 
resistant  in  the  open  without  shade  :  —  S.  Dawei  Stapf. ;  5.  Perrotii  Warb.; 
S.  rorida  Lanz ;  and  several  other  species  as  yet  not  identified. 
The  author  ad\ises  experimenting  for  Sicily,  south  Italy  and  Libia  with 
the  species  which  penetrate  most  towards  South  Africa  (angusti  flora ; 
bracteata  ;  cylindrica  ;  deserti ;  grandis ;  longi flora ;  -pahda ;  Pearsonii  ; 
rhodesiana;  Stuchyi;  subspicata;  sulcata;  Thumbergii;  thvrsi flora),  with 
those  which  grow  on  the  high  mountains  of  tropical  Africa  (Volkensii),  etc. 

1 143  -  The  "  Luc-binh  "  Plant,  utilisable  as  a  Textile  and  for  Paper  Making,  in 

the  Far  East.  —  See  Xo.  1199  of  this  Review. 

1 144  -  Bamboos  at  Tonkin,  used  in  Paper  Manufacture.  —  Chevalier,   Aug:,  in 

the   Bulletin  agricole  de  I'lnstitul   Scie/difique  de    Saigon.  Year  I,   No.   6,   pp.-  188-190. 
Saigon,   June,   191 9. 

The  manufacture  of  paper  has  given  rise  to  a  very  interesting  industry 
in  Tonkin.  This  industry  is  of  especial  interest  as  it  utilises  a  raw  ma- 
terial very  abundant  in  Indo-China,  namely,  bamboos.  But  the  production 
is  unlimited,  and  henceforth  it  is  necessary  to  consider  the  industry  as 
a  whole,  the  storage,  and  the  export  trade,  before  dealing  with  still  larger 
quantities.  Two  paper  mills,  one  at  Dapeau,  the  other  at  Vietri,  have 
been  working  for  the  last  two  years,  and  the  former  will  in  a  short 
time  be  capable  of  producing  150  tons  of  paper  per  month,  and  the 
latter,    250  tons. 

The  author  (Director  of  the  "  Institut  Scientifique  de  Saigon,  Cochin- 
chine  ")  wished  to  discover  the  species  chiefly  employed,  and  his  collaborator, 
M.  F.  Fleury,  took  the  matter  in  hand  some  months  ago.  The  plants, 
which  it  has  not  been  possible  to  identify  scientifically,  through  lack' of 
botanical  materials,  are  found  chiefly  in  tropical  and  sub-tropical  regions, 
and   are  very  numerous. 
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In  1913,  according  to  the  monograph  by  K.  G.  Camus,  the  number  of 
recognised  species  exceeded  485;  in  1896,  J.  S.  Gamble  described  180 
species  indigenous  to  India  only. 

In  Imlo-China,  apart  from  certain  species  studied  by  Balansa,  very 
little  is  yet  known.  Until  now,  only  lists  of  local  popular  names  have  been 
made  which  unfortunately  have  no  documentary  value.  M.  Camus  enume- 
rat<  ecies,  classified  botanically,  and  which  are  found  in  Indo-China 

or  in  the  neighbouring  countries,  but  these  are  dealt  with  very  briefly, 
and  their  number  will  someday  probably  be  tripled  or  quadrupled.  These 
studies  were  interrupted  by  the  death  of  M.  Camus,  and  the  author  has 
applied  himself  to  the  investigation  of  Indo  Chinese  bamboos.  Unfortu- 
nately, owing  to  the  scarcity  of  bamboo-flowers,  the  information  has  been 
difficult  to  collect.  With  regard  to  utilisation  for  paper-making,  after  nn- 
merious  trials  many  r-peeits  had  to  be  discarded,  particularly  spiny 
1)  mboos,  those  with  olid  culms  (males),  those  with  closely-set,  well- 
developed  nodes,  and  dwarf  species. 

According  to  M.  FlEURY,  only  varieties  that  are  hollow  and  with  long 
tnternodes  can  be  utilised  for  paper  manufacture.  These  are  called  by  Eu- 
ropeans female  bamboos  and  by  the  Annamites,  "  Xua.  ".  The  male 
bamboos  have  too  many  nodes  and  are  too  solid. 

Three  species  are  employed  at  the  Vietri  mill :  — 

1)     '  Xu-a-dai  '  Large    culmed,    very    thick;    this    is    rarely 

used  as  the  price  is  high  and  the  natives  use  it  for  other  purposes  ;  the  cost 
is  $1.50  per  100  kg. 

"  Nu-a-bay  "  —  Of  average  hollowness;  the  variety  chiefly  em- 
ployed and  of  best  value  ;  the  cost  is  ^c.65  per  100  kg;  the  natives  sell  the 
bamboo  in  bundles  of  7  (7  —  "  bay  "  locally,  hence,  the  popular  name). 

'  Xu-a-tep  "  —  Small   culmed,  well  set,  maximum  diameter 
2  cm.  Cost    ?o.20  per  100  kg. 

All  these  species  grow  in  fairly  large  quantities  in  the  neighbourhood 
of  Fleuve  Rouge  and  its  tributaries,  in  the  provinces  of  Tuy  en-Quang 
and  <>f  Xen-bay.     This  author  thinks  that  they  belong  to  the  genus  Baia- 
■  Iannis. 

Transport  i    effected  by  means  of  the  "  sampan"  to  the  Vietri  mill, 
lated  on  th<  bank. 

It  is  evident  thai  these  wild  species  will  become  more1  and  more  rare  if 

they    a  ■!    indefinitely   without  taking  steps  towards   reproduction, 

bi(  study  should   be   made   as  soon    as  possible,   to  discover 

how    they  can   b  ced   and  the  type  ol   soil   and  treatment  best 

adapted  t< •  their  growth. 

African  "Da"  Hemp  (Hibiscus  cannabinus)  as  an  Oil-producing  Plant. 

ilii-   Re 

1 1 1'     Possibilities  of  Growing  Sugar  Cane  in  Morocco.     Rigotard,  i.   .  in  /< 
../'I   riculture   Pratique,  Year  LXXXIII,  New-Series,  Vol.  XXXII,  No.   ■".   pp.  591-592. 
Pari      \ 

•  o  appears  to  be  a  country  that  might  In-  suitable  for  sugar  c 

■'•  in'.;  on   .1  ilc.      \-  this  crop  ha1-  already  been  grown    in   the 
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past  and  climatic  conditions  seem  favourable  it  is  advisable  that  serious 
attempts  should  be  made.  The  writer  points  ont  the  advantages  of  such  a 
crop  and  the  useful  purpose  to  be  served  by  initiating  trials  to  be  carried 
out  by  the  tarmers  co-operating  with  the  official  agricultural  boards  and 
with  the  agricultural  experiment  stations. 

1 147  -  Cultivation  and  Value  of  the  Wormwood  used  in  the  Manufacture  of  Vermouth. 

—  Bollettino  dell' '  Associazione  italiana  ProPiante  medic: naU,aromatiche  ed  nitre  ut Hi,  Year 
II,  No.  7.  pp.  97-100.  Milan,  July,  1919. 

To  flavour  vermouth  three  species  oi  Artemisia  are  used,  along  with 
many  other  substances  :  mountain  wormwood  (A.  vallesiaca),  small  worm- 
wood (A.  pontica),  and  common  wormwood  (A.  Absinthium).  The 
quantities  of  flower  cymes  absorbed  annually  by  the  Italian  vermouth 
industry  are,  respectively  for  the  3  species  :  3  to  4  tons,  8  tons,  ^0-30  tons. 

The  A .  vallesiaca  grows  on  the  dry  slopes  of  the  central  part  of  the 
Aosta  Valley,  at  600-1000  metres,  and  in  Switzerland  in  the  Valais  district. 
Indiscriminate  picking  has  caused  it  almost  to  disappear  from  Italy. 
It  is  grown  from  seed  ;  the  fruit  sets  at  the  end  of  October  and  the  fallen 
seeds  germinate  on  the  spot  the  following  spring.  Hence,  once  sown, 
plants  continue  to  grow  for  several  years. 

A.  pontica  is  native  to  central  and  western  Europe  and  the  Caucasus. 
It  is  perennial.  In  Italy  it  is  at  present  grown  to  a  slight  extent  every- 
where but  not  in  sufficient  quantities  f'or  the  country's  consumption.  It 
grows  on  all  soils,  both  on  the  mountains  and  on  the  plains.  It  is  propa- 
gated by  stocks,  in  lines,  and  benefits  greatly  by  manuring. 

A.  Absinthium  is  most  used  but  also  of  lowest  rank.  It  is  fairly  com- 
mon in  the  mountainous  districts  all  over  Italy,  even  above  1500  metres. 
It  succeeds  well  on  light  soil  exposed  to  the  sun,  and  is  propagated  by  seed- 
ing and  still  better  by  stickers  in  spring.  The  seed  keeps  its  germinating 
power  for  years.  The  plant  is  perennial,  but  should  be  protected  from  the 
rigours   of   winter. 

In  addition,  A.  vulgaris  is  common  in  Italy,  growing  wild  everywhere 
and  largely  used  in  popular  medicines ;  A .  maritima  occurs  all  over  Italy, 
especially  in  Tuscany.  These  are  exported  to  France  and  used  there  to 
denature  cattle  salt,  making  it  more  appetising. 

1 148  -  Opium  Poppy  Cultivation  Experiments  in  the  Colonial  Gardens  at  Palermo. 

—  Lazzaro,  c.,  in  Bollettino  di  Studi  ed  I nformazioni  del  R.  Giardino  coloniale  di  Palermo, 
Vol.  IV,  Nos.  3-4,  pp.  219-221.  Palermo,  1919. 

A  trial  plot  of  Papaver  scmnifemm  was  made  in  1917  and  1918  for<;the 
production  of  opium,  in  the  Palermo  Colonial  Gardens.  Three  seedings 
were  carried  ont  in  1917,  —  on  October  15,  November  15  and  Decem- 
ber 15.  Flowering  took  place  on  April,  14,  24  and  30  respectively.  Tap- 
ping was  started  10  days  after  flowering,  in  the  afternoons,  and  latex  was 
collected  in  the  mornings  at  sunrise.  On  the  average  about  1  kg.  of  opium 
was  obtained  from  every  10.91  ares.  Outwardly  the  opium  appeared  to 
be  of  good  quality  and  contained  13.7  %  morphine.  It  was  therefore 
very  rich  in  alkaloid,  as  the  opiums  of  Smyrna  and  Constantinople  contain 
8  to  12  %,  while  those  of  Persia,  Eg}q>t,  India,  etc.  contain  still  less. 
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1 149  -  Composition  of  Mexican  Cinchona  Bark.  —  La  Revista  agricola,vo\.  iv,  Nos. 

5   and   6,   p.  223.  Mexico,  May  i,  1919. 

Analyses,  made  by  Prof.  V.  Castellanos  Quinteros,  of  samples  of  bark 
of  red  cinchona  collected  in  Cordoba  (State  of  Vera  Cruz),  gave  the  follow- 
ing results,  in  %  :  Total  alkaloids  5.133,  including:  quinine  2.108  cincho- 
nidin  0.060,  quinidine  0.015,  cinchonin  1.912,  unestimated  alkaloids  T.037. 
These  barks  were  not  gathered  at  the  period  when  they  are  richest  in  alka- 
loids, viz,  shortly  before  flowering  time.  Hence  the  Mexican  product 
surpasses  all  the  more  the  South  American,  which  contains  4  to  5  %  alka- 
loids, and  it  bears  comparison  with  grey  cinchona,  which  contains  5-6  %. 

1 150  -  Growing  of  Digitalis  {Digitalis  purpurea).  —  Koch,  g.,  and  Russell 

BUTLER,  J.,  in  American  Journal  of  Pharmacy,  Vol.  XC1,  p.  211,  1919;  summarised 
in  journal  de  Pharmacie  et  de  Chimie,  Year  III,  Series  7,  Vol.  XV,  No.  3,  pp.  91-92- 
Paris,  August  1,  1 91 9. 

The  blotting  paper  method  gives  good  results  in  determining  the  vi- 
tality >i  digitalis  seeds.  To  obtain  digitalis  plants  under  glass,  the  most 
economic  method  consists  in  sowing  the  seed  directly  in  small  pots  ; 
when  the  plants  are  2  inches  high,  3  or  5  plants  are  left  per  pot  and  let 
grow  several  weeks  before  transplanting  to  the  open. 

Inorganic  fertilisers  increase  the  yield  of  digitalis  on  clay  soils.  The 
fertiliser  giving  the  best  result  was  a  complete  one  containing  10  kg.  carbo- 
nate of  lime,  8  kg.  mono-calcium  phosphate,  4  kg.  sulphate  of  potash,  6  kg. 
nitrate  of  soda,  I  kg.  sulphate  of  magnesia. 

Nitrate  of  soda  appears  to  be  the  most  active  constituent.  For  crops 
on  sandy  soil,  mono-basic  phosphate  of  lime  is  the  fertiliser  necessary. 
Neither  sulphate  of  magnesia  nor  ferrous  sulphate  appear  to  increase  the 
growth  of  digitalis,  though  the  former  may  intensify  the  action  of  the  di- 
gitalis. 

1 151  The  Insecticidal  Properties  of  Pyrethrum  cinerariaefolium  grown  at 
Florence  compared  with  those  of  other  Asteraceae.  — passerini,n.  in  NuovoGior- 
nale  boianico  italiano,  Vol.  XXVI,  No.  1,  pp.  30-45.  Sancasciano  Val  di  Pesa,  Jan^  1919. 

During  the  last  few  years  the  growing  of  feverfew  (Pyrethrum   cineru- 

riaefoHum)  has  been  tried  in  several  parts  of  Italy.      The  results  have 

generally  be<  □  good  as  to  the  growt  hof  the  plant  and  production  of  flower 

ds,  but  the  insecticidal  properties  of  the  powder  made  from  these  have 

still  to  ■'! firmed. 

At  Florence,  the  feverfew  grew  as  luxuriantly  in  the  deep  cool  soil  of 
the  plain  (Botanic  Garden  of  the  Forest^  Institute),  as  in  limy,  very  dry 
and  hilly  soil  (Orchard  of  the  Seandicei  Agricultural  Institute).  The 
flower  heads  (still  button  stage)  used  by  the  writer  were  from  the  For- 

They  were  ground  down,  sifted  and  kept  in 
Is  The  other  aster  flowers  tried  at  the  same  time  were  treated 
in  the  same  manner.  The  kinds  of  insects  used  in  the  inquiry  were  : — the 
common  lly  {Must  i  domestica),  dog  flea  (Cteiiocephahis  canis)  and  the 
workers  <>f  a  common  species  of  ant  (Crematogaster  scutellaris).  Five  01 
ten  insects  of   each  species  were   pui   in  of    soocc.  flasks:  in  each  flask 
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[  decigram  of  powder  was  poured,  slowly  shaken  up  and  kept  ur.der  ob- 
servation. 

It  was  found  that,  of  the  Asteraceae  tried,  none  equalled  the  feverfew 
P.  cinerariae folium),  both  as  regards  intensity  and  rapidity  of  action.  It 
s  not  only  the  flower  heads  of  this  plant  which  are  effective  against  the  3 
pecies  of  insects  used,  but  also  in  less  degree  the  leaves,  stems  and  roots, 
;he  last  being  rather  less  effective  than  the  others.  The  flowers,  leaves, 
terns  and  roots  of  this  plant,  provided  they  are  reduced  to  a  fine  powder,, 
nfallibly  kill  the  insects  chosen  for  the  experiment ;  the  difference  is  in 
:he  time  required. 

Among  the  Italian  Asteraceae  the  following,  in  order  of  decreasing  effi- 
ciency, had  a  fairly  marked  effect  :  P.  Achilleae,  P.  Parthenium  and  P. 
orymbosum. 

Dog  fleas  are  destroyed,  in  a  longer  time,  by  the  powder  of  the  flowers 
>f  Chrysanthemum  Myconis,  Anthemis  tinctoria,  A.  Cota,  Matricaria  Cha- 
nomilla  and  Santolina  Chamaecyparissus.  On  the  ether  hand  these  pow- 
lers  have  no  effect  on  flies.  Of  the  Cremotogaster,  some  are  also  inactive,, 
vhile  others  are  of  slight  efficiency.  The  action  of  Pirficaria  dysenterica 
vas  uncertain. 

-  Powders  of  Chrysanthemum  indicum  (flowers  and  leaves),  Aster  tripo) 
ium,  A .  Linosyris,  Inula  viscosa  and  7  hrincia  tuberosa  (flowers  and  roots- 
re  quite  inactive  (1). 


(1)  In  the  American  J ournal  of  Pharmacy,  Vol.  XCI,  pp.  25  and  91,  191 9,  Mr.  R.C.Roarth 
ives  a  list  of  1 80  plants  which,  according  to  the  authors  from  whom  he  collected  his  in- 
mnation,  possess  insecticidal  properties.  Some  of  the  commonest,  arranged  in  alphabetical' 
rder,  are  the  following  :  Ailanthus  glandulosa:  caterpillars  crawling  up  this  tree  soon  fall  off 
aralysed  and  die  —  Amanita  muscaria  :  used  for  several  centuries  against  flies  —  Anthemis 
otula  and  A.  nobihs  :  the  flower  heads  dried  and  powdered  possess  properties  similar  to  those 
f  feverfew  :  Delphinium  Consolida  :  an  alcoholic  tincture  of  the  seed  has  been  successfully 
sed  against  lice  —  D.  Staphysagria  :  Pijny  mentions  the  use  of  powder  made  of  its  seeds  against 
ce  —  Eucalyptus  Globuus  :,the  branches  clear  houses  of  mosquitos — Euonymus.europaeus- 
tid  E.  atropurpureus :  the  seeds  are  used  against  lice  —  Juglans  nigra:  a  decoction  of  leaves 
pplied  to  the  hides  of  horses  and  other  animals  protects  them  from  fly  and  other  insect  stings;, 
le  same  decoction  sprayed  on  cotton  plant  leaves  protects  them  from  being  eaten  by  insects  — 
inara  vulgaris  :  the  juice  of  the  plant  mixed  with  milk  gives  a  liquid  fatal  to  flies  —  Linum 
iitatissimum  :  linseed  oil,  applied  to  the  skin,  kills  all  parasites  — ■  Lycoperdon  Bovista: 
hen  ripe  is  used  in  England  to  stupify  bees  —  Lycopersicon  esculentum  :  the  leaves,  placed 
•ound  fruit  trees,  keep  insects  away  —  Lysimachia  nummularia:  an  infusion  in  the  oil 
leaves  and  flowers  destroys  insects  and  larvae  infesting  granaries  —  Nerium  Oleander :  the 
irk  is  used  to  destroy  rats  and  insects —  Nicotiana  Tabacum :  the  extract  is  well  known  as  an 
secticide  — ■  Rhinantkus  Crista-galli:  regarded  as  insecticide  —  Ricinius  communis  :  the  leavess 
mtain  a  substance  fatal  to  flies  and  other  insects  —  Rosmarinus  officinalis  :  the  branches  keep 
oths  from  clothes  —  Sambucus  nigra  :  the  leaves  kill  several  species  of  insect  pests —  Tamu 
mmunis :  the  root  powdered  has  been  recommended  for  destroying  lice  on  childreus'  heads  — 
anacetum  vulgare  :  the  flowers  have  a  stupifying  effect  on  insects:  in  the  north  of  England 
.nsy  powder  is  sold  as  a  substitute  for  feverfew  powder  —  Tropaeolum  ma  jus :  planted  near 
)ple  trees,  it  prevents  parasites  from  attacking  them  —  Veratrum  album  and  V.  viride :  the 
tizomes  and  roots  when  pulverised  are  used  as  an  insecticide  —  Journal  de  Pharmacie  et  de 
himie,  Year  III,  Series  7,  Vol.  19,  No.  3,  pp.  309-311.  M!ay  1,   191 9.  {Ed.) 
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1152  -  The  "  Ronier  "  and  "  Doom  "  Palms  in  French  Tropical  Africa  for  the  Pro- 
duction of  a  Vegetable  Ivory.  —  Bulletin  de  VOffice  colonial,  Year  XII.  Xo.  137. 
pp.  363-364  Paris-Melon,  May,  1919. 

A  vegetable  ivory  is  produced  by  two  palms,  the  "  Ronier  "  (Bo- 
1'itssn-i  cethiopiaim)  and  the  "  Doom  "  palm  {Hyphaenae  Thebaica). 

The  former  produces  a  fruit  the  pulp  of  which  is  edible  and  the  kernel 
of  which  contained  in  a  shell,  becomes  very  hard  on  drying.  The  material 
in  this  kernel  is  similar  to  that  in  the  Guayaquil  nut  used  in  European  indu-  _ 
stry  to  make  buttons  and  various  articles  of  imitation  ivory  or  corozo  (1).  j 
The  ronier  nut  has  the  advantage  over  the  Guayaquil  in  being  more  bulky. 
It  is  as  much  as  7-8  cm.  long  and  5  cm.  thick.  Hence  large  articles  can 
be  cut  from  it  which  is  useful  for  inlaid  work,  the  making  of  piano  keys  or 
of  dominoes.  The  production  of  the  Upper  Senegal  and  Niger  colonies  will 
enable  France  to  be  partly  independent  of  American  supplies,  which 
amount  to  several  million  tons  of  corozo. 

The  fruits  are  gathered  in  July  and  August  and  by  husking  on  the  spot 
useless  transport  of  shcllo  is  avoided. 

In  May,  1910,  Mine.  Perchat  obtained  the  concession  of  the  Sero  ronier 
palm  forest  which  extends  to  a  length  of  80-100  km  and  an  average  width 
of  3-4  km.  Another  concession  near  Yefimane  was  also  granted  to  her  and 
she  was  successful  in  making  from  Doom  palms  products  similar  to 
those  got  with  Ronier  kernels. 

Madame  Perchat  obtained  real  building  stone  from  agglomerations  of 
vegetable  ivory  and  she  has  made  huts  for  the  chiefs  of  villages  built  on 
her  concessions.  By  chemical  processes  she  has  obtained  coloured  agglome- 
rates which  will  provide  pretty  columns  for  the  future  cathedral  of  Dakar. 

Hence,  in  the  country  itself  part  of  this  happy  discovery  can  be  utilised 
without  considering  the  use  in  France  of  the  raw  material  for  the  vegetable 
ivory  and  corozo  industry  (2). 


11 


53  -  Hoot  Perforation  as  a  Means  of  Helping  on  Leaf  Development  in  Plants.  —  See 


No.  1 1 14  of  this  Review. 


1 154  -  Fruit  Growing  in  Sicily.—  BoRzi,  A.  (Relazione  a  S.  E.  il  Ministro  per  l'Agricoltura), 
in  Bollettino  di  studi  ed  informa-.ioni  del  R.  Giardino  coloniale  di  Palermo,  Vol.  IV,  Xo;.  3-4, 
pp.  155-16.:.  Palermo,  1 91 9. 

The  fruit  tree  relatively  most  widespread  in  Sicily  is  the  fig  tree.  The! 
small  amount  of  cultivation  it  requires,  the  ease  with  which  it  comes  up  in 
poor  soils,  its  resistance  to  drought,  wind  and  diseases,  its  abundant  and 
listing  fruit  bearing  and  the  food  value  of  its  fruit,  fresh  or  dried,  make  it  I 


(1)  Bee  R  .  Man  h,  1917,  No.  259    1  1 

(a)  This  production  of  vegetable  ivory  is  to  l>e  added  to  those  ol   French  West   Africa] 
which  have  been  enumerated  and  described  in  the  study  of  M.G.  Francois:  See  A'.  Feb.,  191J 
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tree  endowed  with  remarkable  qualities.  It  is  ordinarily  grown  in  vine- 
yards, vegetable  gardens  and  the  fields.  There  is  not  great  specialised 
cultivation  of  figs  or  a  great  fruit  drying  industry  in  establishments  with 
modern  plant.  The  crop  includes  only  some  very  ancient  local  varieties 
and  none  of  the  Eastern  or  Spanish  varieties,  which  rank  among  the  best 
qualities  for  export  trade,  are  known. 

Regarding  citrus  fruits,  the  author  is  of  opinion  that  citrons  should 
be  grown  less  and  their  place  taken  by  the  good  varieties  of  oranges  and 
mandarines  that  the  island  possesses  but  of  which  the  cultivation  is  limit- 
ed to  a  few  localities.  He  advises  also  the  introduction  of  hybrids  among 
the  different  varieties  of  citrus  which  have  edible  fruits. 

The  growing  of  table  grapes  on  a  commercial  scale  is  very  limited  and  is 
practised  only  round  the  large  towns.  It  includes  only  a  small  number  of 
early  or  late  varieties  which  serve  almost  exclusively  to  meet  the  local  con- 
sumption. Sicily  could  supply  for  export  trade  a  very  important  quantity  of 
this  fruit  if  the  varieties  suitable  to  the  trade  were  more  widely  grown  and 
in  particular  if  the  packing  were  done  adequately. 

The  quantities  of  apples,  pears,  peaches,  plums,  etc.  grown  in  Sicily  are 
barely  sufficient  for  local  consumption.  Generally  these  fruits  are  not  of 
good  enough  quality  for  export  trade,  but  there  are  some  exceptions,  e.g. 
the  "  limoncella  "  apple  has  white  firm  flesh,  keeps  well  and  ought  to  be 
selected  and  grown  more  extensively  as  the  long  time  during  which  this 
variety  has  been  neglected  tends  to  make  it  lose  the  characters  of  purity 
which  it  originally  had. 

The  island  possesses  fruits  peculiar  to  itself  and  remarkable  for  their 
intrinsic  qualities  or  as  curiosities  (e.  g.  the  anona,  grown  in  the  Noto 
district  and  in  the  province  of  Messina),  but  the  cultivation  of  these  is  very 
limited  and  generally  neglected.  It  would,  therefore,  do  good  to  undertake 
a  careful  census  and  collection  of  the  species  and  vaneties  at  present  grown, 
in  order  to  base  on  it  later  on  a  study  and  selection  of  these  fruits. 

Conclusions.  —  The  author  advises,  for  the  progress  of  fruit  grow- 
ing in  Sicily  1)  to  collect,  study,  and  extend,  where  it  is  worth  while,  the  lo- 
cal varieties  and  to  introduce  new  ones  ;  2)  to  introduce  and  extend  the 
growing  of  tropical  fruits  which  can  be  acclimatised  in  Sicily  and  which  are 
not  yet  grown  in  Europe  ;  3)  to  encourage  by  prizes  the  manufacture 
and  wide  use  of  apparatus  intended  for  the  artificial  drying  of  fruits  and 
everything  in  connection  with   the  various  processes  of  fruit  preserving. 

1155  -  Increasing  the  Yields  of  Trees  by  Intraorganic  Injections.  —  See  No.  1115  of  this 

Review. 

1 1 56  -  Grafting  the  Grape-Vine ;  Experiments  in  British  India.  —  gole,  h.  v.,  in  The      vine  grow 

Agricultural  Journal  of  India,   Vol.  XIV,   Part.  I,    pp.  116-121,    1  pi.  Calcutta-London, 

Jan.,  1919. 

Among  the  advantages  of  grafting  the  grape-vine,  Viala  and  Ravaz 
claim  that  the  effect  of  grafting  is  to  produce  a  constant  weakening  of  the 
scion  with  increased  fructification,  a  greater  number  of  closely  set  bunches 
with  large  berries,  more  juicy  and  frequently  richer  in  saccharine  matter, 
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and  earlier  ripening.  Husmann  also  believes  that  grafting  increases  fruit- 
fulness, the  temporary  obstruction  seeming  to  have  the  effect  upon  the 
graft  of  making  it  produce  more  and  finer  fruit  than  on  its  own  roots. 

The  author,  considering  the  matter  to  be  worthy  of  investigation, 
undertook  experiments  to  throw  light  on  the  problem,  in  his  plantations 
at  Nasik  (Bombay  Presidency) 

Only  four  varieties  of  grapes  are  grown  at  Nasik :  —  Bhokari,  a  good 
cropper,  much  in  favour  and  largely  grown,  Fakari,  Sahibi  and  Hafsi  or 
Kali,  very  vigorous  growers,  producing  abundant  foliage,  but  very  shy  bear- 
ers, less  widely  grown  and  with  few  vines  in  a  plantation,  though  these 
varieties  are  decidedly  superior.  If  grafting  produced  increased  fruitful- 
aess  the  problem,  according  to  the  author,  was  to  ascertain  whether  some 
of  these  shy  bearers  could  be  made  to  3*ield  more  and  better  fruit  by  graft- 
ing them  on  other  stock. 

The  author  thought  that  Bhokari,  being  very  prolific,  might  exert  a 
favourable  influence  upon  the  scion.  Also  as  Takari,  Salribi  and  Kali  are 
very  vigorous  growers,  producing  abundant  foliage  —  perhaps  at  the  ex- 
pense of  fruit  —  he  thought  he  should  be  able  to  check  this  habit  of  vigorous 
growth  by  selecting  a  stock  which  was  a  moderate  grower  by  habit,  such  as 
Bhokari.  On  these  considerations  he  made  experiments  using  Bhokari 
as  stock. 

From  these  experiments  it  appears  that  grafting  the  grape-vine  does 
increase  fruitfulness.  The  grafts  give  larger  and  closely  set  bunches.  In  some 
bunches  the  berines  attain  normal  size,  while  in  others  they  are  undersized. 
The  quality  of  the  fruit  is  not  changed  appreciably.  The  experiments  were 
not  conducted  on  a  large  enough  scale  to  support  the  assertion,  as  a  general 
proposition,  that  grafting  produces  fruitfulness,  but  the  indications  are 
that  it  does  produce  increased  fruitfulness.  Alore  experimental  work  is 
necessary  to  establish  the  facts  and  the  author  intends  to  continue  such 
work  next  season. 

1 157  -  Italian  Varieties  Of  Chestnuts.  —  Vigiani,  D.,  in   LcStazioni  spcrimcntali  agraris 
ilaliane,  Vol.  EH,  Nos  5-6,  pp.  266-277.  Modena,  1919. 

The  author  observed  that  the  chestnut  tree  could  be  greatly  improved 
by  systematic  selection,  whereas  local  types  exclusively  are  multiplied  per- 
sist ently.  For  selection  work  it  is  of  advantage  to  be  able  to  have  an  exact 
and  sufficienl  classification.After  summarising  and  criticising  those  of  Tri- 
CAXJD,  Passerini,  Comeixi,  Bageioni,  Ricci,  andI,AYiAn\  and  noting 
thai  the  Eruiting  varieties  may  be  divided  into  4  groups: —  1)  for  the 
production  of  firsl  class  chestnuts  (early  and  late) ;  2)  for  ordinary  consump- 
tion (commercial)  3)  for  flour  (of  large  yield)  ;  4)  for  farm  stock  feeding ;  the 
author  gives  his  classification  based  on  the  form  of  the  fruit,  as  follows:  — 

Group     I  :  Oval    nuts  (greater  length  than  \  Sec,i""  '  :  Flat  base  <c-  S-  marron). 

breadth).  )  c   ,■  ~     ■    , 

f  bed  ton  2  :  Corneal  apex  (e.  g.  Grossaia). 

Group    ii:     Rounded  nuts   (3    dimensions  (  Seetion  3  :  Plat  ****     (e- g- Euceiehente). 

(   Section  4  :  Conical  apex  (e.  g.  Raggiolana). 
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Group  III :  Oblong  nuts  (depth  greater  than  \  Seciion  5  :  ^^  and  sharp  apex  (e.  g.  Do- 
length,  not  counting  the  remains  ' ' 

0  (  Section  6  :  Rounded  apex  (e.  g.  Pistolese) . 

In  this  way  the  74  Italian  varieties  of  chestnuts  would    be  classified 
as    under  : 

Group  I  :  Oval  Chestnuts. 

Section  1  :  Flat-apex  nuts  :  — 

1.  Marrone  (Casentino) ;  2.  Carrarese  (Pistoia  and  Lucca  Appenni- 
nes) ;  3.  Marrone  Pazzo  (Monte  Amiata) ;  4.  Sarvaiet  (Mondovi) ; 
Frattona  (Mondovi)  ;  6.  Ciria  (Piedmont) ;  7.  Rossarina  (Mondovi) ; 
?.  Marrone  di  Antrodoco  (Prov.  of  Aquila) ;  9.  Ruena  (Mondovi) ; 
[o.  Spina  lunga  (Mondovi) ;  11.  Gentile  Colombo  (Cuneo)  ;  12.  Gentile 
^erdais  (Mondovi) ;  13.  Marrone  di  Garoglio  (Cuneo) ;  14.  Neiranda 
Turin) ;  15.  Rossola  (Bologna-Pistoia) ;  16.  Fragonese  (Casentino) ;  17.  Mar- 
one  fiorentino  (Monti  Cimini) ;  18.  Pelosello  (Monti  Cimini) ;  19  Lojola 
Porretta-Ivizzano) ;  20.  Biancarina  (Bologna). 
Section  2  :  Coonical-apex  nuts  : 

21.  Grossaia  (Lucca-Pistoia) ;  22.  Pastinese  (Pistoia,  Monte  Amiata, 
viicca,  Romagna) ;  23.  Vitarina  (Montagna  Cotrouese) ;  24  Pastorese 
Montagna  Cortonese) ;  25.  Brandigliano  (Pistoia) ;  26.  Patac  (Upper  Val- 
;y  of  Ellero) ;  27.  Bastera  (Mondovi) ;  28.  Giapastra  (Piedmont) ; 
9.  Nari  (Mondovi);  30.  Crovi  (Cuneo);  31.  Gentil  nero  (Mondovi); 
2.  Gentil  rosso  (Mondovi) ;  33.  Marrone  di  Chiusa  Pesio  (Maritime  Alps) ; 
4.  Riare  (Cuneo) ;  35.  Grossolana  (Granaglione). 

Group  II  :  Rounded  Chestnuts. 

Section  3  •;  Fiat-apex  nuts  : 

36.  Mogliana  (Pistoia) ;  37.  Luccichente  (Monte  Amiata) ;  38.  Giug- 
iolana  (Mugello) ;  39.  Luciani  (Monti  Cimini) ;  40.  Lizzanese  (Roma- 
na) ;  41.  Pelose  (Mondovi) ;  42.  Ballotta  (Tuscan  Appenines) ;  43.  San- 
tartine  (Tuscan  Appenm'nes) ;  44.  Co  mere  (Cuneo) ;  45.  Sarvai  di  Buia 
Mondovi)  ;  46.  Gabbiana  (Mondovi) ;  47.  Cite  (Turin) ;  48.  Morettina 
^ivitella  di  Forli) ;  49.  Selvatica  Marronata  (Casigna  Romagna). 

Section  4  :  Conical-apex  nuts  : — 

50.  Reggiolana  (Casentino,  Mugello,  Romagna) ;  51.  Roggiolano  (Mon- 
igna  Cortonese) ;  52.  Culabianca  (Piancastagnaio-Amiata) ;  53.  Lucchese 
Diancastagnaio  Amiata)  ;  54.  Bastardo  rosso  (Monte  Amiata) ;  55.  Roma- 
10I0  (Pistoia) ;  56.  Buttala  (Mondovi)  ;  57.  Ceppa  (Kmilia) ;  58.  Marrone  di 
apoli;  59.  Biancola  (Bologna);  60.  Borgarola  (Emilia);  61.  Bustana  (E- 
ilia)  ;  62.  Bastarda  (Emilia) ;  63.  Nerattina  (Emilia) ;  64.  Pelosa  (Emilia) ; 
5.  Moretta  (Emilia). 

Section  :  5  Rigid  and  sharp-apex  nuts  : — 

66.  Domestica  (Monte  Amiata)  ;  67.  Frombola  (Emilia-Pistoia)  ; 
5.  Rossa  (Upper  Valley  of  Tanaro,  Mondovi)  ;  69.  Fusera  (Mondovi)  ; 
>.  Borga  (Mondovi) ;  71.  Gaggia  (Mondovi) ;  72.  Spicchio  d'Aglio  (Mon- 
wi)  ;  73.  Primaticcia  (Mondovi). 
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Section  6  :  Rounded-apex  nuts  : — 

74.  Pistolese  (Casentino,  Mugello,  Romagna). 

I15S  -  Incense  Cedar.  —  Mitchell,  J.  A.  (Forest  Examiner),  in  U.  S.  Department  of  Agricul- 
ture, Bulletin  No.  604,  Contribution  from  the  Forest  Service.  Professional  Paper.  40  pp., 
3  figs.,  5  pi.,  1  map.  Washington,  191 8. 

This  paper  is  an  inquiry  regarding  Incense  Cedar  (Libocedrus  iecurrens 
Torrey)  of  which  the  cut  in  California  alone  amounted  to  16  587  000  board 
feet  in  iqi6.  The  wood  is  chiefly  valuable  for  its  lasting  qualities,  and  it 
is  used  for  telegraph  poles,  ties,  flume  timbers,  etc.  Recently  it  has  come 
more  and  more  into  use  for  pencil  slats,  as  the  supply  of  southern  red  cedar 
becomes  exhausted.  The  commercial  range  of  incense  cedar  is  confined  to 
the  west  slope  of  the  Sierra  Nevadas  and  the  mountains  of  northern  Cali- 
fornia and  southern  Oregon,  although  the  tree  occurs  throughout  the  mount- 
ains of  the  Pacific  coast  from  central  Oregon  to  northern  Mexico.  It  is  found 
only  in  mixture  with  other  species,  chiefly  yellow  pine,  sugar  pine,  Douglas 
fir,  and  white  fir,  averaging  in  general  about  S  %  of  the  stand. 

Incense  cedar  reproduces  readily,  and  in  good  years  seeds  abundantly. 
Tests  on  the  seed,  however,  show  a  germination  of  only  from  20  to  40  per 
cent.  The  tree  has  a  comparatively  low  water  requirement.  It  is  a  shade- 
enduring  tree,  and  temperature  is  an  important  factor  in  its  distribution, 
as  it  does  not  stand  extreme  cold.  With  regard  to  soil,  it  has  no  special 
requirements. 

The  seedling  shows  very  slow  growth,  but  under  favourable  conditions 
it  shoots  up  rapidly.  The  fastest  height  growth  takes  place  between  the  ages 
of  40  and  150  years,  with  a  maximum  between  the  50th  and  75th  years. 
At  about  100  years  the  current  annual  growth  undergoes  considerable  di- 
minution and  beyond  150  years  growth  in  height  is  merely  nominal.  Rapid 
in  growth  diameter  is  confined  largely  to  early  life  but  under  ordinary  condi- 
tions it  continues  for  about  200  years.  On  the  other  hand,  the  most  rapid 
in  growth  volume  occurs  later  in  life  and  the  maximum  periodic  growth  is 
reached  at  an  age  of  about  275  years.  The  maximum  height  (i2(>  feet)  has 
been  observed  in  trees  400  years  old,  with  a  diameter  at  breast  height  of 
41.6  inches  on  the  average  and  a  volume  of  383  cubic  feet. 

The  most  suitable  method  of  management  appears  to  be  that  of  the 
shelterwood  type,  the  considerations  leading  to  this  conclusion  being  :  — 
1)  Incense  cedar  is  an  abundant  seed  producer  ;  2)  reproduction  is  established  j 
readily  under  a  high  forest  but  not  so  readily  under  a  dense  cover  or  in 
the  open;  [)  in  this  way  stands  practically  even  aged  can  eventually  be 
secured. 

1159  -  Tne  Wnite  Pine  Timber  of  New  Zealand.—  The  Board  of  Trade  journal,  Vol.  en, 
So.  1 1 60,  pp.  240-241.  [yondon,  February  20,  1919. 

A  valuable  saner  of  wealth  to  New  Zealand  is  the  timber  of  white 
pine  (i),  which  is  extensively  used  for  packing  agricultural  products.  An 

(1)  P  '.    Rich,  of  tlu-  ordei    I      .    ta  yielding  timber  cornparabld 

t>  v  tlow  pine,  and  valuabl<  toi  packing,  (J 
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inquiry  into  the  Dominion's  resources  was  made  by  the  New  Zealand  Board 
of  Trade  in  1918  with  a  view  to  ascertaining  the  necessity  or  otherwise  of 
limiting  exports. 

Estimates  have  been  made  from  time  to  time  by  the  officers  of  the 
Lands  and  Survey  Departement  as  to  the  quantities  of  various  classes  of 
timber  standing  at  certain  dates.  In  1909,  the  Government  statistics  showed 
that  there  were  2  618  457  500  superficial  feet  of  white  pine  still  standing 
in  New  Zealand.  On  March  31, 1916,  the  estimate  had  been  reduced  to  1 
117  000  000  superficial  feet,  and  the  latest  available  returns  —  August,  1917 
-  show  the  probable  present  stand  to  be  985  000  000  superficial  feet.  It 
is  claimed  that  this  last  estimate  is  more  nearly  correct  than  previous  ones. 
The  details  of  this  estimate  are  :  — 

Crown  lands  Private  lands 

Province  Sup.  ft.  Sup.  ft. 

Auckland 115  794  744  103566600 

Wellington 72790000  252970000 

Westland 250  000  000  65  000  000 

Southland 45  000  000  30  000  000 


Total    .    .    .         483  584  744  451  536  600 

No  returns  were  received  from  Hawkes  Bay,  Taranaki,  Nelson,  Can- 
terbury, and  Otago,  but  it  is  known  that  the  supply  of  white  pine  in  these 
districts  is  very  small,  and  probably  would  not  total  more  than  50  000  000 
superficial  feet,  giving  a  grand  total  of  985  121  344  superficial  feet 

It  is  difficult  to  arrive  at  the  actual  annual  cut  of  white  pine  for  both 
local  and  export  trade.  On  March  31,  1916,  the  Lands  Department  esti- 
mated it  at  150  000  000  superficial  feet  per  annum.  In  July,  1918,  the 
department  estimated  it  at  92  000  000  superficial  feet  per  annum,  no  allow- 
mce  being  made  in  either  case  for  the  quantity  of  timber  felled  and  burned 
3n  private  lands  for  settlement  purposes.  The  Board  of  Trade  has  attempt- 
id  to  arrive  at  an  independent  estimate  of  the  rate  of  consumption  from 
data  and  statistics  furnished  to  it  during  the  course  of  its  inquiry. 

The  exports  of  white  pine  for  the  years  ending  December  31,  1909,  to 
1916,  inclusive,  are  :  — 1909,  44  056  987  superficial  feet ;  1910,  49561238 
feet ;  1911,  52  086  566  s.  feet ;  1912,  60  613  339  s.  feet ;  1913,  44  129  376 
!.  feet ;  1914,  53  743  069  s.  feet  ;,i9i5,  5^  739  4°9  s- feet  >'  *9l6,  42  7S3  3°9 
feet  ;  a  total  of  398  012  353  superficial  feet. 

During  the  same  period  the  Dominion  exported  2  943  248  hundred- 
weight of  butter,  and  sold  locally  approximately  1  600  000  hundredweight 
Allowing  two  boxes  to  the  hundredweight,  and  8  s.  feet  in  each  box,  this 
vould  represent  a  consumption  of  73  000  000  s.  feet  of  timber.  Cheese 
xports  for  the  same  period  totalled  4  951  896  hundredweight.  Allowing 
4  cheese  crates  to  the  ton  and  9  crates  to  100  superficial  feet,  this  would  re- 
>resent  38  500  000  superficial  feet.  It  is  estimated  that  about  68  000  000 
uperficial  feet  has  been  used  locally  during  the  same  period  for  other  pur- 
>oses.  Adding  these  figures  to  the  quantity  exported  (398  000  000)  gives  a 
otal  of  approximately  577  000  000  s.  feet  used  industrially.   Allowing  loss 
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in  conversion  at  33  l 3  per  cent.,  it  would  give  a  total  of  865  000  000  s.  feet 
for  8  years,  or  an  annual  average  total  consumption  of  108  000  000  super- 
ficial feet  (approximately). 

It  the  rate  of  consumption  is  maintained  at  this  average,  and  if  the 
remaining  supplies  of  white  pine  are  all  available  for  milling,  they  will  last 
another  nine  years.  Even  if  the  consumption  is  taken  at  the  estimate  sup- 
plies by  the  Lands  Department  —  viz.,  92  000  000  superficial  feet  —  the 
white-pine  reserves  will  be  exhausted  in  a  little  over  10  years.  The  posi- 
tion is,  therefore  serious  and  the  dairying  industry  is  justified  in  focussing 
attention  on  a  matter  that  so  vitally  affects  its  interests. 

The  following  recommendations  have  been  submitted  to  the  Govern- 
ment : — 

1)  That  the  G>vernemeut  should  determine  without  delay  what  its  policy  in  regard 
to  forestry  generally  is  to  be,  as  is  it  impracticable  to  pursue  in  regard  to  white  pine  a  po- 
licy different  from  that  applied  to  the  other  timbers  of  New  Zealand.  If  the  Govern- 
ment determines  upon  a  policy  of  scientific  conservation  and  afforestation,  a  course  whieh 
the  B  »ard  strongly  recommends,  no  time  should  be  lost  in  giving  effect  to  such  decision.  Un- 
til the  Government's  decision  be  arrived  at,  is  is  recommended  that  the  various  Commissioners 
of  Crown  lands  should  meet  periodically  and  decide  on  a  policy  to  be  pursued  in  regard 
to  leading,  or  witholding  from  sale  or  lease,  the  remaining  blocks  of  timber  on  Crown  lands. 

2)  That  the  D.iiry  Division  of  the  Agricultural  Department  be  requestet  to  make  ex- 
h  iiistive  tests  with  various  native  and  imported  woods  with  a  view  to  determining  their  suit- 
ability as  substitutes  for  white-pine  butter  boxes. 

3)  That  a  bums  be  offered  for  a  suitable  substitute  manufactured  at  reasonable  price, 
l)     That  all  differential  treatment  of  white  pine  in  the  matter  of  freights  on  railways 

sh  >uld  be  removed.  This  would  mean  an  increase  in  the  freight  rates  now  paid  ou  white  pine. 
5)  Thai  the  Australian  Government  be  approached  with  a  view  to  rearrangement  of  its 
Import  duties  <>n  New  Zealand  timbers,  in  order  that  the  differential  treatment  accorded 
to  white  pine  should  be  removed  and  other  Xew  Zealand  timbers  be  placed  on  an  equality 
with  it. 

Further  urgent  representation  have  been  made  by  interested  par- 
ties tor  the  absolute  prohibition  of  the  export  of  white-pine  timber,  so  as 
to  conserve  existing  supplies  for  New  Zealand's  sole  use  ;  and  regulations 
have   !  izzetted   having  for   their   object  the  control  of  the  export 

>  ,  the  fixing  of  prices  for  timber  for  local  use,  and  the  gradual  diminu- 
>rts  to  prevent  the  depletion  and  utter  exhaustion  of  the  New 
/.   iland  forests. 

1x60      Researches  on  some  Conifers  in  the  Rocky  Mountains,  U.  S.  A.  —  Sudworth, 

G    B,    Hendrologist),  in  I  .  5.  D<  bartment  of  Agriculture  Bulletin  No.  68o,  Contribution 

■  "■<'  >'•'  Paper,  45  pp.,  13  pi.,  9  maps.  Washington,  r.918. 

A  study  of  the  Tamarack  larch  =  Larix  laricina  (Du 

.     Kock  ;  western    Larch  =  Larix   occidentalis    Nuttall ;  alpine  larch 

==  Larix  Lyallii  Pari  and  other   forest  species    if  the  Rocky  Mounti 

ains  :        Western  hemlock  =  Tsuga  heterophylla  (Rat)  Sargent  ;    mountain 

hemlock       /    ■  ,    Sargent;    Douglas  fir  =   Pseudo- 

(Poir)  1  1;  [nee  1  Irus  decitrrens  Torrey; 

Thuja  filicata    D.  Don;    western  yew    —   Taxusl 
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vijolia  Nultall.  The  characteristics,  families,  forest  habitat  and  geogra- 
phic distribution  of  these  plants  are  indicated,  with  an  analytic  key  to  the 
genera  and  species.  An  appendix  gives  the  publications  issued  on  the 
subject  by  the  U.  S.  Department  of  Agriculture. 

1 161  -  For  the  Development  of  the  Cork  Industry  in  Portugal.  —  Diario  do  Govemo,  i  s.. 

No.  186,  p.  15.59.  I<isbon,  August  26,  191 8. 

Decree  No.  4745  of  August  20,  1918,  provides  that  the  following 
facilities  and  premiums  shall  be  allowed  to  factories  abready  existing  or 
which  will  be  set  up  in  the  future  in  Portugal  with  the  intention  of  deve- 
loping there  the  cork  industry,  while  specialising  in  the  growth  of  products 
having  the  greatest  commercial  value  : — 

Exemption  from  import  duties  of  machines  and  implements  intended 
for  cork  working. 

Free  grant  of  land  belonging  to  the  State  for  the  installation  of  facto- 
ries intended  for  cork  working. 

Production  bonus  at  the  rate  of  1  to  5  milreis  (5.60  francs  at  far)  per 
ton  of  cork  treated,  to  be  divided  up  in  proportion  to  the  commercial  va- 
lue of  the  products  manufactured. 

Bonuses  of  merit  to  the  concessionaires  of  patents  for  new  uses  for 
cork  or  patents' in  new  industries  in  relation  to  the  progress  of  the  cork 
industry. 

Export  bonuses  to  be  fixed  per  ton  of  cork  worked  up,  in  proportion 
to  the  commercial  value  of  the  products  exported. 

Reduction  of  20  %  on  the  rates  for  land  and  sea  transport  controlled 
by  the  State. 

Reduction  of  20  %  on  the  storage  rates  in  the  warehouses  of  all  the 
seaports  of  the  continent. 

1162  -  Experiments  in  Afforestation  in  Morocco.  —  main,  f.,  in  J ournal  w  Apiculture 

pratique,  Year  EXXXIII,   New  Series,  Vol.    XXXII,  No.  27,  pp.  548-549.  Paris,  Aug.  7, 

1919. 

Except  lor  the  important  forest  blocks  near  the  Atlas  mountains  and 
even  in  the  heart  of  the  mountains,  up  to  the  present  almost  the  only  shrub 
vegetation  known  in  Morocco  was  the  Mamora  and  Zaers  stands  of  cork 
trees  and  the  forest  (if  it  may  be  called  so)  of  iron  wood  in  the  Mogador 
district  (1).  Everywhere  else  the  Arabs  on  one  hand  and  wild  animals  on 
the  other  had  soon  made  every  trace  of  trees  disappear,  and  the  greater 
part  of  Morocco  known  until  the  last  few  years  had  a  characteristic  denuded 
appearance. 

Since  191 2  the  author  began,  first  in  Chaoula  and  therf  in  the  Sebu  dis- 
trict, to  establish  nurseries  of  various  species  to  find  ont  which  had  a  rapid 
growth  and  was  suitable  for  partial  afforestation.  He  has  not  been  able  to 
follow  the  trials  made  in  Chaouia,  almost  entirely  on  eucalyptus,  but  on 


(1)  As  regards   the    forest    resources  of  Morocco,    especially    cork    oaks,  etc.,    see  R., 
April,    1 910,  No.   475.   (Ed.). 

[1160-1163] 


1156 


FORESTRY 


the  other  hand  he  has  now  precise  data  on  those  carried  out  in  the  Sebu 
region  which  are  beginning  to  get  beyond  the  experimental  stage. 

The  eucalyptus,  chiefly  on  account  of  its  rapid  growth  on  fresh  soils, 

-  had  first  preference.     The  author  at  present  has  round  one  of  his  farms 

ties  a  small  eucalyptus  wood  of  fine  growth.     The  following  species  have 

been  tried  :  Eucalyptus  Globulus,   E.  rostrata,  E.  viminalis,   E.   amygada- 

lina,  E.  robusta,  E.  citriodora,  and  E.  corynocalvx. 

The  E.  rostrata  is  the  one  which  appears  to  thrive  far  best  on  the  banks 
of  the  stream  where  it  was  planted.  Seedings  made  in  1913,  transplanted 
in  1 914.  gave  in  1919  trees  ever  a  dozen  }Tards  high  and  measuring  25  to 
j6  inches  in  circumference  at  3  VA  ft.  from  the  ground. 

E.  Globulus  came  on  well  but  seems  to  grow  more  slowly.  Of  the  E. 
robusta  only  some  plants  survived  ;  they  are,  however,  of  good  appearance. 
E.  viminalis  is  reprsented  by  a  few  specimens  only,  of  much  smaller  girth 
at  the  same  age.  There  is  nothing  to  be  remarked  about  the  others,  whose 
growth  is  average. 

The  author  did  not  get  good  results  with  bamboos  {Pkyllostackys  tnitisr 
Bambusa  macroculmis,  Phyll.  aurea),  but  he  expects  to  make  a  new  trial 
next  autumn. 

The  poplar  ( Populus  alba)  is  almost  indigenous  to  Morocco,  but  it  does  not 
appear  that  the  specimens  studied  by  the  author  grew  very  quickly.  The 
ash  [FraxintiS  excelsior)  grows  well.  The  tamarind,  various  acacias  (Aca- 
cia lophantlia  and  A.  floribunda  chiefly),  Myoporum  pictnm  and  the  carob, 
all  native  or  long  acclimatised,  grow  admirably  without  any  special  care. 

Of  the  conifers,  several  trials  were  made  but  in  general  they  were  not 
very  remarkable.  There  is  no  longer  trace  of  Sequoia  sempervirens  and 
Pinus  insignis,  but  the  juniper  (J  uniperus  virginiana)  and  cypress  [Gupres- 
sus  horizontalis)  survived  well  and  promise  to  develop  normally. 

The  writer  hopes  his  example  will  be  followed  and  Morocco  will  be  re- 
afforoted  as  much  as  possible. 

1163     Canadian  Resources  in  PuIpWood  —  Xhe  Board  01  Trade  journal,  Vol.  C(N.  s.). 

No.  11X8,  \>.   542.     Iyondun,  1918. 

According  to  a  paper  read  by  the  Director  of  the  Dominion  Forestry 
Branch  to  the  Technical  Section  of  the  Canadian  Pulp  and  Paper  Associa- 
tion in  March,  the  Canadian  forests,  being  of  northern  types,  include  a 
e  proportion  of  conifers,  and  in  the  forest  east  of  the  Rocky  Mountains 
there  is  a  special  predominance  of  spruce  and  balsam  fir.  This  predomin- 
shown  from  the  fact  that  spruce  and  balsam  fir  form  over  ninety 
pel  a  at.  of  tin-  pulp  wood  cut  in  Canada,  and  that  they  form  forty-five 
per  cent,  of  the  cut  of  lumber.  The  species  used  in  the  making  of  pulp 
;m'1  paper  in  Canada  are  spruce,  balsam  fir,  hemlock,  jack  pine,  poplar 
and  tamarack. 

SP™  madian  spruces  include  Bve  species  :  Red  spruce  (Pica  rubra) ;  white 

•  ;  black  spruce  (P.  marii#) ;  Engelmann  spruce  (/'.  Engelmanni) .  and 
'  e  named  are  tin  sp<  cies  found  in  Eastern  Canada 

'-I'    last  :  ;   1:  [ti  :i  C  >lumb!a. 
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The  black  and  the  red  spruces  are  found  from  Nova  Scotia  westward  into  Quebec  almost 
to  the  border  of  Ontario  and  the  white  and  the  black  spruces  through  northern  Quebec,  On- 
tario and  the  prairie  provinces  to  the  Rocky  Mountains.  In  general,  these  species  are  not  dif- 
ferentiated in  the  manufacture  ot  pulp  and  paper  buc  black  spruce  is  heavier  than  white  anp 
gives  a  greater  yield  of  pulp  per  cord.  There  is  marked  difference  between  trees  grown  on 
well  drained  soils  and  those  grown  in  the  undrained  muskegs,  black  spruce  being  the  species 
which  is  generally  found  in  the  latter  conditions. 

Engelmann  spruce  resembles  white  spruce  very  closely  and  is  differentiated  mainly  by 
botanical  characteristics  or  those  influenced  by  climate.  Sitka  spruce  is  a  coast  species  and 
s  found  in  a  belt  exceeding  thirty  to  forty  miles  in  width  on  the  Pacific  Coast  of  British  Co- 
lumbia. It  is  the  laigest  in  size  of  the  Canadian  spruces,  being  found  up  to  sixty  inches  in 
diameter.  The  large  clear  timber  required  lor  aeroplane  manufacture  can  best  be  obtained 
from  this  species  and  it  is  now  being  used  for  this  purpose  and  may  possibly  be  retained  lar- 
gely for  such  use  in  the  luture. 

The  other  spruces  on  well  drained  soils  may  reach  twenty-four  to  thirty-six  inches  in  dia- 
meter but  would  more  generally  average  between  ten  and  eighteen  inches  in  diameter  and 
from  seventy  to  eighty  feet  in  height.  In  the  muskegs  or  poorly  drained  lands  the  diameter 
rarely  exceeds  nine  inches. 

The  spruces  are  particularly  well  adapted  for  pulp  and  paper  making,  the  colour  of  the 
wood  being  white  and  the  fibre  a  suitable  length.  The  average  length  of  the  fibre  in  spruce 
s  three  millimetres.  Spruce  contains  less  resin  than  any  other  conifer  and  such  as  there 
s  not  in  sufficient  quantity  to  present  any  difficulty  in  the  process  of  manufacture. 

Fir.  —  Balsam  fir  is  represented  in  Canada  by  four  species  :  Eastern  fir  (Abies  balsamea) ; 
owland  fir  (A.  grandis)  ;  amabilis  fir  (A,  amabilis)  ;  and  mountain  fir  (A.  lasiocarpa).  The 
irst  species  is  the  only  one  found  in  Eastern  Canada  and  its  range  is  westward  to  the  Yukon. 
The  other  species  occur  only  in  British  Columbia.  The  eastern  species  is  used  largely  for  the 
naking  01  pulp  and  paper  and  is  now  accepted  generally  for  the  purpose  with  spruce.  The 
tolour  of  the  wood  is  white,  the  fibre  length  almost  equal  to  that  of  spruce,  but  the  resin  con- 
ent  is  greater  than  in  spruce  and  is  of  a  more  troublesome  caracter. 

Hemlock.  — ■  There  are  two  species  of  hemlock  in  Canada  ;  the  eastern  hemlock  (Tsuga  ca» 
ladensis)  andthe  western  hemlock  (T.  heterophylla).  The  former  is  found  in  eastern  Canada 
Hit  has  not  a  far  northern  range.  Hemlock  forms  only  4  to  7  per  cent,  of  the  wood 
ised  for  pulp  making  in  Canada.  It  is,  however,  much  more  largely  used  in  the  United 
>tates,  forming  fourteen  per  cent  of  the  quantity  of  pulp-wood  used  and  ranking  next  to 
pruce.  As  far  as  the  qualities"  of  the  fibre  are  concerned,  hemlock  is  well  suited  for  the 
naking  ot  pulp,  but  the  dark-coloured  wood  requires  more  intensive  bleaching  treatment, 
t  is  especially  suitable  for  coloured  wrappings. 

Pine.  —  Jack  pine  (Pinns  Banksiana)  in  used  in  small  quantity  by  pulp  mills.  Its  rang*. 
;  the  whole  of  the  northern  part  of  Canada,  and  it  is  generally  found  ou  light,  sandy  lands. 
ts  fibre  is  of  about  the  same  length  as  that  of  balsam  fir.  It  has  a  much  larger  amount  of  re- 
in and  so  requires  an  alkaline  treatment  (sulphate  process  instead  of  the  acid  sulphite).  It 
very  suitable  for  kraft  papers.  With  the  development  of  the  practice  of  ihe  chipping  and 
alingof  pulp  wood  for  sale,  jack  pine  should  be  used  much  more  extensively,  as  it  can  be  pro- 
uced  in  this  form  in  large  quantities  as  a  by-product  of  the  sawn  tie  industry. 

Poplar.  —  Aspen  poplar  (Populus  trcmuloides)  was  the  first  wood  used  for  paper  making, 
utalthoughit  is  perhaps  the  most  widely  spread  species  in  Canada,  it  is  used  to  a  very  small 
rtent.  The  difficulty  of  transport  owing  to  the  wood  not  being  readily  floatable,  and  the 
xortness  of  the  fibre,  which  affects  the  strength  of  the  paper,  prevent  a  more  extensive  use 
f  this  wood  under  present  conditions. 

Hardwoods.  — ■  Of  the  hardwoods  none  are  at  present  being  used  in  Canada  for  pulp 
taking,  and  the  only  ones  which  occur  in  sufficient  quantity  to  make  their  use  a  possible  fac- 
)r  of  any  importance  are  birch,  maple  and  beech.     The  wood  of  all  of  them  is  short-fibred, 
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however,  and  it  is  prob  ible  that  they  will  be  tound  more  valuable  for  other  uses.  In  the  Unit- 
ed States  these  three  species  form  little  over  i  percent,  ofthe  total  wood  consumed  for  the 
making  of  pulp 

Types  of  Forest.  —  The  forest  of  the  Maritime  Provinces  and  of  the 
Province  of  Quebec  south  of  the  St.  Lawrence  River,  are  placed  in  a  type 
designated  Acadian.  It  is  generally  a  mixed  type  of  hardwood  and  coni- 
fers, the  principal  hardwoods  being  birch,  beech  and  maple,  and  the  coni- 
fers red  and  white  spruce  and  balsam  fir.  White  pine  at  one  time  formed  a 
considerable  part  of  the  stand,  but  now  forms  only  a  minor  part.  On  the 
higher  locations  the  type  becomes  purely  coniferous,  as,  for  instance,  in 
the   Gaspe  peninsula. 

Along  the  St.  Lawrence  River  is  a  type  now  mainly  composed  of  hard- 
woods which  it  is  not  necessar}*  to  consider  from  the  present  point  of  view. 
The  Laurentian  type  covers  most  of  the  southern  watershed  of  the  Lauren- 
tian  formation  in  Ontario  and  Quebec,  and  is  the  great  timber  area  of  east- 
ern Canada.  This  type  includes  a  mixture  of  hardwoods  and  coniferous 
species,  with  the  hardwoods  decreasing  going  northwards  until  almost 
pure  coniferous  forests  are  found.  The  great  white  pine  timber  belt  of 
iada  is  in  this  region,  and  in  it  is  also  the  largest  area  of  spruce  lands  and 
the  greatest  development  of  pulp  production. 

North  of  the  Laurentian  type  lies  a  tract  stretching  from  the  Atlantic 
to  the  Pacific,  designated  the  sub-Arctic  type,  which  is  further  divided 
into  a  southern  and  northern.  This  is  a  type  composed  of  black  and  white 
spruce,  balsam  fir,  jack  pine,  tamarack  and  poplar,  but  in  the  northern 
division  the  balsam  fir  disappears.  As  the  Rocky  Mountains  are  reached 
and  westward,  jack  pine  is  replaced  by  lodgepole  pine,  and  balsam  fir  by 
mountain  fir. 

Types  in  British  Columbia.  -  -  In  British  Columbia  there  is  greater 
variety  in  species,  and  a  number  of  types  may  be  distinguished.  The 
southern  mountain  type  and  the  coast  type  are  the  most  important. 

Tin-  coast  type  includes  a  strip  along  the  Pacific  Coast  not  more  than 
fifty  miles  in  width,  except  near  the  southern  boundary  of  the  Provinces,  | 
and  in  this  strip  tin-  lag  timbers  are  found.     The  chief  species  are  the  Doug- 
fir,  western  hemlock  and  cedar  (Thuya  plicata),  which  reach  a    magni- 
ficent development.     Mingled  with  these  are  giant  fir,  Sitka  spruce,  and 
iress  or  yellow  cedar.     In  the  northern  part  on  the  coast  strip  the  Sitka 
spin..-  gradually  becomes  more  important,  and  is  found  in    almost  pure 
ids. 

The  mountain  type  comprises  southern  British  Columbia  and  the 
Rocky  Mountains  south  of  about  the  53rd  degree  of  north  latitude.  It 
includes  western  yellow  pine,  western  white  pine,  Engelmann  spruce  and 
western  larch,  with  an  intermingling  of  Don-las  fir,  cedar,  hemlock,  and 
lodgepole   pine. 

1x64  -   Utilisation  of  the  Steppes  of  Tripoli  for  Afforestation.  —  See  No.  108S  of| 
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LIVE  STOCK  AND  BREEDING. 
1 165  -  A  Study  of  the  Different  Forms  of  Babesiosis  in  the  Netherlands.—  vryburg,  a. 

(Veartesenykundige  Hoogeschool  te  Utrecht),  in  Tydschrift  voor  Dier^eneeskunde,  Vol.  45, 
Part  19,  pp.   535-549,   4   plates.     The  Hague,   October  1,  1918. 

A  detailed  study  of  the  different  forms  of  babesiosis,  and  of  the  varie- 
ties of  Babesia  found  in  the  Netherlands.  After  giving  a  morphological 
description  of  the  ticks,  which  are  the  agents  transmitting  the  parasites, 
the  writer  mentions  the  different  known  forms  of  Babesia. 

Except  in  the  cases  of  the  horse  and  donkey,  which  are  attacked  by 
the  same  parasite,  the  forms  infesting  different  species  of  animals  are  not 
identical. 

It  had  been  long  believed  that  the  kinds  of  Babesia  met  with  in  cattle 
belonged  to  the  same  species,  but  the  researches  of  Theiler  have  revealed 
the  presence  of  different  forms  of  these  parasites  :  In  the  first  place,  there 
is  a  Babesia  found  in  South  Africa  and  the  Netherlands,  which  is  known 
by  the  name  of  Babesia  mutans,  and  occurs  usually  in  the  form  of  a  comma 
or  of  a  rounded  rod,  and  in  the  second  there  are  two  other  forms  of  Ba- 
besia differing  in  shape  and  size,  but  which  both  attack  cattle. 

The  larger  of  these  forms  is  B.  bigeminal  it  was  found  by  Smith  and' 
KixbornE  in  North  America,  and  is  thep  arasite  producing  Texas  fever. 
It  is  also  known  in  South  America,  South  Africa,  Australia,  India,  Japan 
and  the  United  Kingdom. 

The  smaller  form,  B.  bovis,  might  be  called  the  European  type,  since 
it  produces  most  of  the  babesioses  observed  in  Europe. 

In  the  Caucasus,  Dschunkowsky  and  Luks,  found  several  forms  of 
Babesia,  and  gave  the  name  Piroplasma  annulatum  to  the  most  important. 
The  plates  accompanying  these  writers'  works,  however,  depict  parasites 
that  in  some  instances  closely  resemble  B.  bovis,  whereas  in  others  they 
are  like  B.  mutans.,  therefore  it  is  probable  that  we  have  to  do  in  this  case 
with  a  complex  infection. 

In  Argentina,  LiGNiERES  observed  in  addition  to  B.  bigemina,  a  much 
smaller  parasite,  to  which  he  gave  the  name  of  Piroplasma  argentina,  but 
it  is  probable  that  the  latter  is  identical  with  B.  bovis.  In  the  United 
Kingdom,  B.  bigemina  is  chiefly  met  with. 

In  191 1,  Mac  Fad  yean  and  Stockman  described  a  new  Piroplasma 
infecting  cattle  in  the  United  Kingdom.  It  is  smaller  and  thinner  than 
B.  bigemina,  and  usually  assumes  a  twinned  form.  The  above-mentioned 
investigators  gave  to  this  Piroplasma  the  name  of  Babesia  divergent,  and 
succeeded  in  proving,  by  means  of  successive  injections  of  B.  bigemina 
and  B.  divergens,  that  the  infections  due  to  these  parasites  do  not  confer 
reciprocal  immunity,  and  therefore  that  these  two  forms  are  certainly 
distinct.  The  author,  however,  is  convinced  that  B.  divergens  is  the 
same  as  B.  bovis,  which  also  differs  from  B.  bigeminia,  as  has  been  shown 
by  all  the  investigations  connected  with  the  subject  (1). 


k(r)  Recently,  Solms  observed  in  the  Dutch  Netherlands  a  Babesia  which  he  identified 
s  B.  bovis  and  B.  divergens  but  called  Microbabesia  divergens  in  order  to  express  its  two 
hief  characters:  small  size  and  divergent  form.     See  R.  March,  1919,  No.  330.  {Ed.) 
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TIk-  agents  transmitting  the  two  parasites  are  moreover  very  differ- 
ent. Texas  fever  (due  to  B.  tigemina)  is  transmitted  by  Boophilits  annu- 
latus,  and  never  by  Ixodes  ricinus. 

Jong,  in  the  Netherlands,  and  KNUTH,in  Germany,  have  described 
—  of  babesiosis  giving  rise  to  rupture  of  the  spleen  (splenorrhexia). 
These  writers  also  believed  it  to  be  a  new  kind  of  parasite,  and  De   Jong 
gave  the  microorganism  the  name  of  B.  rwpturae  Uenalis. 

Yryburg  is,  however,  of  opinion  that  there  again  it  is  a  question  of 
the  same  form,  viz.,  B.  divergens  (i). 

1166  -A  Blood  Destroying  Substance  in  Ascarfs  lumbricoides  (2).  —  Schwartz,  b. 
logical  Division,  Bureau  of  Animal  Industry.  U.S.  Department  of  Agriculture),  in 
J  turn  >.l  of  Agricultural  Research,  Vol.  XVI,  Xo.  6,  pp.  253-258, bibliography  of  15  works. 
Washington,  March  3.  ig 
The  view  that  parasitic  worms  secrete  toxic  substances  which  are  ab- 
sorbed by  the  host  and  which  are  responsible  to  a  considerable  extent   for 
the  symptoms  which  often  accompany  parasitic  infections,  has   received 
.strong  support  from  experimental  work  with  the  body  fluids  and  extracts 
of  the  various  species  of  Ascaris  that  parasitise  man  and  domesticated  ani- 
mals.   That  Ascaris  may  cause  anaemia  is  the  opinion  of  various  observers. 
Certain  investigators  attribute  hsemolytic  properties  to  the  body  fluids  of 
Ascaris  ;  several  other  investigators,  on  the  other  hand,  deny  the  presence 
of  hsemolytic  substances  in  Ascaris  and  state  that  blood  corpuscles  of  the 
host  in  contact  with  extracts  of  the  worms  remain  intact. 

For  some  time  past  the  author  has  been  studying  the  problem  of  the 
possible  absorption  of  toxic  products  by  animals  harbouring  ascarids.  In 
this  work  .  I .  lumbricoides  of  swine  has  been  utilised.  The  experiments,  the 
results  of  which  are  summarised  in  this  paper,  were  undertaken  with  a 
view  of  determining :  — 1)  whether  the  body  fluids  of  the  parasites  are  hsemo- 
lytic, 2)  whether  the  excretions  of  the  worms  kept  in  vitro  contain  blood- 
troying  substances,  and  3)  the  relation  which  may  exist  between  the 
anaemia  of  ascariasis  and  the  absorption  by  the  host  of  toxic  substances 
produced  by  tin-  parasites. 

The  conclusions  arrived  at  are  as  follows:  — 

The  failure  to  demonstrate  hsemolytic  principles  in  the  excretions  of 
worms  when  kept  in  vitro  appears  to  favour  the  view  that  the  hsemo- 
ubstances  of  Ascaris  partake  of  the  nature  of  endotoxins.     There  is 
to  be  considered  the  possibility  that  the  death  of  a  worm  in  the  intes- 
tine may  be  followed  by  a  rapid  disintegration  of  its  tissues  and  the  libera- 
tion  ric  substances    before  it  passes  out  of  the  body    of    the  host. 

Tai  in  fact,  has  shown  in  the  case  of  another   parasite  {Dibothrio- 

udus  lat us)   that  the  toxic  substances  are  liberated    only    when   the 
in  disint.;.  •  which  affords  a  possible  explanation  why  Dibothrio- 

tmetimes  produces  no  ill  effects  on  its  host,  whereas  in  other 

■''   •l"ti!  'be  confirmed  in  his  opinion  by  the  fact  that  one  of  the  symp- 

tom caused  by  B.  i  >  is  splenorrheada.  (Ed.) 

N       007. 

[Iltt-HM] 


HYGIENE  II 6 1 


instances  a  severe  anaemia  is  present.  The  fact  that  in  some  cases  human 
beings  and  other  animals  infested  with  ascarids  remain  in  apparent  good 
health  while  in  other  cases  they  show  evidences  of  suffering  from  such 
infestation  may  perhaps  be  explained  in  much  the  same  way  as  the  differ- 
ences observed  in  cases  of  infestation  with  Dibothriocephalus. 

The  inhibitory  effect  of  the  serum  on  the  hsemolytic  action  of  the  body 
fluids  and  extracts  of  the  worms  appears  to  be  a  direct  negation  of  the  view 
that  anaemia  of  animals  harboring  ascarids  is  due  to  the  toxic  secretions  of 
the  worms.  It  is  necessaty  to  remember,  however,  that  a  reaction  in 
vivo  may  be  very  different  from  a  reaction  in  vitro. 

Apart  from  the  question  of  anaemia  as  a  result  of  the  absorption  of  tox- 
ins produced  by  Ascaris,  there  is  the  question  of  anaemia  as  a  result  of  the 
direct  abstraction  of  blood  by  the  parasite.  The  opinion  that  Ascaris  is 
a  bloodsucker  has  been  expressed  by  Schimmeepfennig,  who  based  his 
view  largely  on  the  fact  that  the  body  fluid  of  A  scans  contains  oxy  haemo- 
globin, the  source  of  which  presumably  is  the  blood  of  its  host.  The  view 
that  Ascaris  may  suck  blood  is  also  supported  by  the  structure  of  the 
mouth  parts  of  the  parasite  and  the  lesions  observed  in  the  mucosa  of  in- 
testines of  animals  harbouring  Ascaris. 

The  Ascaris  is  provided  with  strong  chitinous  lips,  denticulated  along 
their  edges.  That  such  a  buccal  armature  could  succeed  in  lacerating  the 
smaller  blood  vessels  of  the  intestines  is  by  no  means  improbable.  Blan- 
chard  states  that  there  can  be  no  doubt  that  A .  lumbricoides  bites  the  in- 
testinal mucosa.  Guiart  has  shown  that  A.  conocephala  is  often  firmly 
attached  to  the  mucosa  of  its  host ;  he  also  states  that  IyEROUX  found 
wounds  in  the  intestinal  mucosa  of  man  resembling  punctures  which  were 
apparently  produced  by  A.  lumbricoides.  Friedberger  and  Frohner 
state  that  the  intestinal  mucosa  of  dogs  harboring  ascarids  often  shows 
evidence  of  punctures. 

The  above  observations,  coupled  with  the  presence  of  oxyhaemoglo- 
bin  in  the  worms,  a  substance  which  apparently  is  constantly  being  excre- 
ted by  the  parasites  (to  judge  from  their  behavior  in  vitro)  and  which  con- 
sequently must  be  as  constantly  renewed,  appear  to  favour  the  view  that 
Ascaris  probably  supplements  its  food  intake  by  sucking  blood  from  time 
to  time.  The  h  emolytic  substance  which  is  particularly  abundant  in  the 
intestine  of  the  worms  apparently  serves  the  purpose  of  liberating  the 
oxyhaemoglobin  from  the  corpuscles,  some  of  which  passes  into  the  body 
fluid  of  the  parasites.  In  this  connection  it  should  be  recalled  that  A  sca- 
n's is  rich  in  iron  and  that  this  substance  enters  in  considerable  quantity 
into  the  composition  of  the  eggs  (Schimmeepfennig).  The  significance 
of  the  oxyhaemoglobin  in  the  body  fluid  of  the  worms  is  not  well  under- 
stood. Whether  it  merely  represents  a  by-product  in  the  metabolism  of  the 
worm  and  is  always  excreted  as  such,  or  whether  it  may  also  first  be  broken 
down  into  simpler  compounds  with  the  retention  of  some  of  the  iron  by  the 
tissues  of  the  parasite,  still  remains  to  be  answered.  Whether  or  not  oxy- 
haemoglobin fulfills  an  important  function  in  the  life  processes  of  the  worm 
—  perhaps  in  oxidation  —  is  another  question  to  be  solved.  In  this  connec- 
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tion  it  is  interesting  to  observe  that  coincident  with  the  disappearance  of 
oxyhaemoglobin  from  the  worms  in  vitro  they  become  sluggish,  and  that 
their  existence  after  the  complete  elimination  of  this  substance  is  very 
bri' 

ii  -  -  Osteoporosis  or  Osteomalacia  of  Equidae  in  the  Belgian  Congo.  —  van 

Sageghen.,  K.  (Bacteriological  Laboratory,  Zanibi),  in  Bulletin  de  la  Societe  de  Patho- 
logic Exotique,  Vol.  XII,  No.  5,  PP-  238-243.  Paris,  May  14,  1919. 
1  istedmalacia,  or  demineralisation  of  the  bony  tissues,  is  an  affection 
characterised  by  disturbances  of  the  calcareous  metabolism  with  reabsorp- 
tion  of  the  salt-  entering  into  the  composition  of  the  bones.      These  become 
ile  ami  distorted.     Osteomalacia  is  a  disease  attacking  bovidae,  equi- 
dae, suidae,  ovidae,  and  even  dogs  and  birds.     The  osteomalacia  of  equi- 
dae is  known  as  o-teoporosis,  while  lack  of  mineralisation  in  young  ani- 
mals   goes  by  the    name    of  rickets.       Osteomalacia,    osteoporosis    and 
ricket-  have,  therefore,  certain    specific    s3Tmptoms  in  common,   namely, 
general  disturbances  due  to  the  mineralisation  of  the  bones  and  the  lesions 
tlting  from  this  process.     It  is  for  this  reason   that  the  writer  proposes 
the  single  term  bony  cachexia  for  the  disease   known   as   osteoporosis   in 
horses  and  as  rickets,  or  osteomalacia,  according  as  to  whether  it  attacks 
young  or  adult  animals  belonging  to  other  families. 

What  are  the  causes  of  bony  cachexia  ?  Ossein,  a  flexible  and 
elastic  albuminoid  substance,  which  represents  the  chief  constituent  of 
bones,  is  unable  to  attain  any  stability  unless  it  is  supported  by  mineral 
-alt-,  that  is  to  say,  unless  young  animals  find  in  their  food  (in  a  form  ca- 
pable of  being  assimilated)  the  calcium  and  phosphorus  necessary  for 
building  up  their  bones.  In  adult  animals  whose  bones  are  already  formed, 
want  of  phosphorus  is  of  little  importance  ;  on  the  other  hand,  however, 
iency  of  calcium  necessarily  brings  about  serious  troubles  in  the 
bony  tissue  ;  in  fact,  in  the  circulating  blood,  calcium  is  found  in  the 
form  of  the  acid  carbonate  ;  if  calcium  is  wanting,  it  is  probable  that 
the  calcium  carbonate  of  the  bones  becomes  transformed  into  acid  carbon- 
d  the  tricalcium  phosphate  into  monocalcium  phosphate.  This 
purely  chemical  theory  explains  the  demineralisation  of  the  bones  and  the 
want  of  phosphorus  regularly  observed  by  the  writer  in  the  Congo  in  ani- 
mal- suffering  from  osteoporosis.  Other  writers  have  put  forward 
rious  theories  regarding  the  etiology  of  the  disease  ;  they  think  it  is  due 
to  infection,  and  some,  like  CouREUR,  are  of  opinion  that  Cyclostomum 
tetracanthum,  a  parasitic  stronglyd,  is  the  pathogenetic  agent.  The 
author  has,  however,  observed  many  individual-  attacked  by  parasites 
which  had  qo1  the  slightest  sign  of  Lesions  produced  by  osteoporosis, 
but   he     admit-    th.it     in    the     bone  tissue     altered    by     cachexic    lesions, 

to    be    found,    which    while    they    are    not  the 
use  of  the  evil,  may  nevertheless  complicate  it. 
The  writer's  chemical  theory  is  fully  borne  out  by  the  observations 
made  by  him  in  the  ].  #here  th<  se  is    very  common. 
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n  all  breeding  Stations,  where  cases  of  osteoporosis  have  been  found,  the 
writer  has  been  able  to  ascertain  that  the  disease  spares  no  species  of 
quidae,  but  that  horses  seem  to  be  more  quickly  attacked  than  donkeys^ 
Animals  always  living  in  the  stable,  and  those  living  at  liberty  in  the  brush- 
rood,  are  equally  attacked  ;  further,  the  origin  of  the  equidae  introduced 
las  no  effect  upon  the  evolution  of  the  malady.  All  the  animals  were 
/ell-fed,  being  given  maize,  rice,  Guinea  grass,  false  sugar-cane,  soya,  etc. 
Wherever  the  disease  was  observed,  however,  chemical  analysis  proved 
hat  the  soil  of  the  region  was  poor  in  calcium  and  phosphorus,  and,  further,, 
.ttle  or  no  calcium  was  to  be  found  in  the  water.  On  the  other  hand,  in 
11  the  districts  where  there  was  much  calcium  in  the  water,  not  a  single 
ase  of  osteoporosis  was  ever  found.  A  proof  that  the  etiological. cause  of 
his  malady  is  lack  of  calcium,  not  only  of  the  calcium  fixed  in  different 
3rms  in  food  stuffs,  but  especially  of  the  calcium  in  solution  in  drinking- 
rater,  has  been  established  by  the  fact  that  the  disease  has  been  com- 
letely  eradicated  in  a  region  where  it  existed  under  enzootic  con- 
itions,  by  giving  horses  water  to  drink  which  contains  acid  calcium 
arbonate  in   solution. 

The  writer  suggests,  in  order  to  explain  the  fact  that  the  bovidae, 
vidae,  etc.,  of  the  same  region  do  not  seem  to  suffer  from  the  prevalent 
ick  of  calcium,  that  equidae  must  be  more  susceptible  to  want  of  lime 
lan  other  animals. 

■ 
68  -  Note  on  the  Bacillus  of  Epizootic  Abortion  in  Mares,  Experiments  Made  in 

Belgium.  —  Bruynoghe,  R.  (University  of  Eouvain) ,  in  Comptes  Rendus  des  Seances 
de  la  Societe  de  Biologic  (Meeting  of  the  Belgian  Biological  Society),  Vol.  EXXXII,  No.  23, 
PP-    954-955-    Paris,    July   19,    1919. 

The  study  of  cultures  obtained  by  inoculating  gelatine  with  the  foetal 
roducts  expelled  by  female  donkeys  suffering  from  epizootic  abortion 
labled  the  writer  to  establish  the  fact  that  all  the  different  lines  of  bac- 
>ria  observed  had  the  same  characters  and  belonged  to  a  single  variety, 
amely  to  a  variety  of  the  paratyphic  bacillus  B.  On  consulting  the 
terature  on  the  subject,  the  author  found  that  LigniERES,  de  Jouy,  and 
.\N  Heelsbekger  had  described  a  similar  bacillus  as  the  cause  of  epizootic 
Dortion  in  mares.  In  order  to  decide  the  connection  existing  between 
le  microrganism  isolated  from  the  donkey  and  that  obtained  from  the 
are,  the  writer  subjected  the  two  bacilli  in  question  to  the  agglutination 
st.  He  prepared  the  agglutinin  by  injecting  a  rabbit  with  dead 
icteria  isolated  in  the  Congo.  These  experiments  enabled  him  to  estab- 
>h  the  identity  of  the  two  lines  of  bacilli.  The  microorganisms  produc- 
g  contagious  abortion,  in  mares,  which  had  been  isolated  on  the  spot, 
ere  agglutinated  to  the  same  extent  as  the  bacilli  used  in  the  preparation 
:  the  serum.  This  proves  the  identity  of  the  pathogenetic  agent  affect- 
g  asses  and  mares.  The  bacillus  occasioning  contagious  abortion  in 
mkeys  had  not  been  isolated  before. 
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1 109  -  Bacterium  abortus  Infection  of  Bulls  (1).  —  Buck,  s.  m.,  Creech,  G.  T 
and  IyVDSM.v,  II  II.  (Pathological  Division,  Bureau  of  Animal  Industry,  U.  S.  Department 
vjrie.,,  in  Journal  of  Agricultural  Research,  Vol.  XVII.  No.  5,  pp.  239-246.  Washing- 
I).  C,  August  15,  ig 

Numerous  investigators  have  called  attention  to  the  fact  that  Bac- 
terium abortus  agglutinins  and  complement-fixing  bodies  can  frequently 
be  demostrated  in  the  blood  serum  of  bulls  from  abortion-infected  herds. 
Such  animals  in  consequence  have  frequently  beeen  referred  to  as  being 
systematically  infected.  While  the  presence  of  these  bodies  constitutes 
strong  evidence  that  abortion  infection  exists,  or  has  been  present,  success 
has  been  reported  in  associating  positive  reactions  with  the  causative  in- 
fection in  so  few  instances  as  to  have  resulted  in  a  certain  amount  of  specu- 
1.  it  ion  regarding  the  significance  of  these  reactions  in  male  animals. 

Schroeder  and  Cotton  (Some  Facts  about  Abortion  Disease,  Journal 
Igric.  Reseach,Vol.  IX,  No.  1,  pp.  9-16, 1917)  in  investigating  this  problem 
describe  two  cases  that  came  under  their  observation.  They  state  that  one 
of  the  bulls  at  the  time  of  autopsy  showed  the  presence  of  an  abscess 
involving  the  epididymis  of  one  testicle  from  which  Bad.  abortus  was  iso- 
lated. The  other  animal  was  permitted  to  serve  a  cow  that  was  consid- 
ered to  be  free  from  abortion  disease.  Seminal  fluid  which  was  recovered 
from  the  vagina  immediately  following  the  service  and  injected  into  nu- 
merous  guinea  pigs  produced  Bad.  abortus  lesions  in  one  of  the  experimen- 
tal animals. 

RETTGER  and  White  (Infectious  Abortion  in  Cattle,  Connecticut  Storrs 
Agricultural  Experiment  Station,  Bulletin  93,  pp.  199-249,  1918)  describe 
endeavours  to  associate  the  presence  of  the  infection  with  positive  serum  j 
reactions  in  three  cases  which  the}'  studied.  In  two  of  the  animals  nei-  f 
ther  abortus  infections  nor  pathological  changes  could  be  demonstrated.  1 
In  the  third  they  call  attention  to  the  finding  of  two  abscesses  or  cysts  I 
in  tlic  region  of  the  groin  near  the  point  of  attachment   of  the  scrotum  ;| 

from  these  abscesses  they  were  unable  to  isolate  the  abortion  organism, 
thus  failing  to  obtain  bacteriological  evidence  of  the  infection. 

In  view  of  the  positive  bacteriological  finding  of  SCHROEDER  and 
COTTON  the  writers  were  prompted  to  undertake  further  investigations 
involving  a  considerable  number  of  animals,  in  an  endeavour  to  ascertain 
witli  what  frequency  abortus  infection  could  be  demonstrated  in  the 
gener.it  iw  organs  of  bulls  giving  positive  or  suspicious  reactions  to  the 
hitin.it  i.ui  test  for  this  disease,  and  to  determine  whether  or  not 
pathological  changes  are  commonly  associated  with  such  infections. 

The  procedure  employed  by  the  writers  consisted  in  securing  blood 
samples  from  the  animals  as  they  arrived  at  the  abattoir  and  in  applying 
1"  each  sample  the  agglutination  test.  At  the  time  of  slaughter,  which  was 
usually    tin-    following    day,  those  animals  giving  positive  or   suspicious 

ti"iis  I  J7  of  ;j.s  mature  hulls  examined)  were  autopsied  and  the  organs 
of  tin-  genital  system  were  secured  for  further  study. 
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From  the  results  the  following  conclusions  are  arrived  at : — 

Bad.  abortus  infection  may  involve  organs  of  the  generative  appara- 
tus of  bulls,  producing  chronic  inflammatory  changes. 

Of  the  generative  organs,  the  seminal  vesicles  appear  to  furnish  the 
most  favorable  site  for  the  lodgment  and  propagation  of  abortion  infec- 
tion. 

The  presence  of  Bad.  abortus  infection  in  bulls  appears  to  be  more 
strongly  indicated  by  relatively  marked  than  by  slight  reactions  to  the  ag- 
glutination test  for  this  disease. 

o 

1 1 70  -  The  Value  of  Active  Immunisation  against  Cattle  Plague,  and  the  Connection 
between  Cattle  Plague  and  Malaria ;  Experiments  Carried  Out   in  Egypt.  — 

Piot  Bey  (President  of  the  Egyptian  Institute,  Cairo),  in  A nnales  de  VInstitut  Pasteur, 
Vol.   XXXIII,   No.    3,   pp.    197-207.     Paris,  March,  1919. 

The  prophylactic  measures  formerly  enforced  by  the  Egyptian  Go- 
vernment were  interrupted  by  the  special  conditions  obtaining  since  1914. 
The  consequences  of  this  neglect  were  not  long  in  showing  themselves. 
Cattle  plague  made  its  appearance,  in  1916,  in  several  of  the  provinces 
of  Upper  Egypt,  either  owing  to  the  disease  breaking  out  again  in  centres 
of  infection  where  it  had  not  been  stamped  out  thoroughly,  or  because, 
in  spite  of  all  the  precautions  taken,  the  importation  of  stock  into  the 
Sudan  had  spread  the  infection  along  their  line  of  route.  In  1917,  cat- 
tle-plague had  extended  to  almost  all  Lower  Egypt.  Therefore,  the  Egyp- 
tian Government  recently  resolved  to  resume  the  practice  of  active  im- 
munisation (the  systematic  and  general  application  of  the  simultaneous 
method,  namely,  the  use  of  serum  and  virulent  blood).  This  method  again 
proved  its  complete  efficacy. 

96  calves  of  two  years  of  age  that  had  been  vaccinated,  provided 
98  %  of  the  post-operation  reactions.  In  3  other  lots,  2  consisting  of 
49  head,  and  1  of  50,  the  proportions  were  respectively  79,83  and  76%. 
In  the  3  lots  of  three-year  old  calves,  which  consisted  of  70,41  and  40 
animals,  the  reaction  percentage  was  respectively  70,68  and  77. 

Hence,  it  is  seen  that  susceptibility  to  cattle  plague  which  is  abso- 
lute in  young  calves,  diminishes  noticeably  with  age,  and  that  3  year-old 
calves  are  13  %  less  susceptible  than  2  year-old  animals.  The  difference 
is  still  larger  in  the  case  of  adult  cattle  from  4  to  7  years  old  ;  in  fact,  in 
9  lots  of  adult  cattle,  each  containing  from  24  to  122  head,  out  of  459  ani- 
mals there  were  229  that  gave  post-operation  reactions.  From  all  these 
facts  taken  together,  we  may  therefore  conclude  that  cattle  in  Egypt 
become  with  age  increasingly  less  susceptible  to  cattle-plague,  but  that 
natural  immunity  is,  however,  only  enjoyed  by  about  50  %  of  these 
animals. 

The  writer  has  again  found  that  the  artificial  immunity  acquired 
by  parents  is  apparently  capable  of  being  transmitted  to  the  offspring  (1), 
but  the  immunity  of  only  one  parent  seems  to  have  no  effect  upon  the 
progeny. 


(1)  See  R..  April,  1919,  No.  483. -{Ed.) 
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In  all  countries  where  cattle  plague  is  rife  (Egypt,  Sudan,  Erythrea, 
Turkey,  Russia,  South  Africa,  India,  the  Philippines;  etc.)  it  has  been  scien- 
tifically proved  that  there  exists  at  the  same  time,  one  or  more,  haema- 
tozoic  diseases  in  an  endemic  condition  that  would  appear  to  furnish 
suitable  -rounds  for  the  development  of  cattle  plague.  The  hypothe-is 
has  even  been  put  forward  that,  as  in  the  case  of  distemper  (maladie  des 
chiens)  and  other  affections,  there  is  a  kind  of  symbiosis  existing  between 
an  invisiblevi  rulent  element  and  an  organism  which  is  clearly  seen  under 
the  microscope  The  clinical  and  anatomical  experiments  made  b}~  the 
writer  upon  thousands  of  animals  during  over  20  years,  howrever,  cause 
him  to  reject  any  such  theory. 

It  is  true  that  the  two  affections  may  develop  simultaneously  in  the 
same  individual,  but  in  a  perfectly  accidental  manner. 

The  writer  lias  inoculated  calves  attacked  by  cattle  plague  with  fresh 
blood  containing  many  parasites,  and  has  also  inoculated  others  with  the 
,e  blood  after  it  had  been  kept  24  hours  in  a  refrigerator.  None  of 
these  calves  showed  the  least  trace  of  Texas  fever  after  6  months,  obser- 
vation, in  spite  of  the  presence  of  Piroplasma  bigeminum  in  the  blood 
injected.  We  may,  therefore,  conclude  that  vaccination  with  plague- 
infected  blood  containing  the  hema1*)zoa  of  bovine  malaria  is  perfectly 
innocuous  to  calves  and  adult  cattle  in  Egypt. 

As  to  the  length  of  the  immunity  conferred  by  the  vaccination,  the 
writer- has  found  that  it  lasts  experimentally  for  at  least  3  years,  and 
practically  for  over  5  years. 

1 171  -  The  Piroplasma  of  Pre-AIpine  Regions.  —  cominotti,  l.  and  di  domizio,  c, 
in  Li  Clinica  Veterinaria.  Year  XXII,  No.  12,  pp.  363-369.  1  pi.   >filau,  June  30,  in'». 

European  bovine  piroplasma  has  been  proved  by  Mr.  Stracovitch  (and 
subsequently,  by  a  number  of  other  investigators),  to  differ  from  the  North 
American  type  which  causes  Texas  fever. 

Tin  piroplasma  of pre-Alpine regions  is  clearly  distinctfrom  Piroplasma 
hiaeminum  as  regards  its  morphology.  It  is  considerably  smaller,  the  piri- 
form individuals  occur  united  in  pairs,  there  is  a  predominance  of  irregularly 
rounded,  frequently  granular  forms,  further  the  parasite  tends  to  assume  a 
marginal  position,  and  occasionally,  though  rarely,  the4  component  parts 
disposed  in  the  form  of  a  cross.  The  writers'  description  of  pre-Alpine 
piroplasma  exactly  coincides  with  Kossel  and  Weber's  description  of  the 
Finnish  piroplasma  which  is  morphologically  the  same  as  the  European 

ies. 

In  th<  •  "i  their  morphological  investigations,  the  writers  were 

able  to  tiii  'he  following  tacts:   -         The  pulp  of  the  spleen  contains 

numei  »us  red  corpuscles  infested  by  the  parasites,  which  are  almosl  exclus- 
ively ot  an  irregular  round  01  irregular  annular  shape.    The  micro-organism 
.    rarely  found  in  the  circulating  blood,  whereas  in  the  blood  present 
m  the  section  suri  the  myocardium,  there  were  many  corpuscles  act  in 

as  hot  to  tin-  piroplasma.     The  latter  usually  assumes  the  shape  of  a  pear;  |jii 
the  individuals  generally  occur  in  couples  united  to  one  another  by  an 
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icuminate  portion,  in  such  a  manner  as  to  make  a  very  wide  angle,  some- 
imes  of  1800.  In  these  forms,  the  nuclear  substance  is  not  always  easily 
listinguished  from  the  protoplasm.  In  the  circulating  blood,  the  writer 
ound  a  few  granular  forms  (in  addition  to  the  irregularly  annular  ones), 
vhich  had  taken  up  their  position  in  the  periphery  of  the  erythrocytes. 

172  -  Experiments  Made  in  Austria  to  Determine  the  Toxic  Action  of  Chemical 
Fertilisers  Upon  Sheep.  —  Guntyer,  G.  and  von  Czadek,  O.  (Tierarztliche  Hochschule 
und  L,andwirtschaftliche-ehemische  Versuchstation  in  Wien),  in  Zeitschrift  jiir  das  Land- 
wirtschaitliche  V ersuchswesen  in  Deutsch.osterreich,  Year  XXII,  Parts  3  and  4,  pp.  69-82. 
Vienna,  March  and  April,  1919. 

A  case  of  poisoning  occurring  in  Carinthia  in  a  flock  of  sheep  grazing 
>n  a  meadow  recently  manured,  during  wet  weather,  with  basic  slag 
cainit,  and  nitrate  of  soda,  has  again  given  rise  to  the  question  of  the 
oxic  effect  exercised  by  chemical  fertilisers  upon  flocks  and  herds. 

This  question  is  far  from  settled,  and  the  information  met  with  in 
he  literature  dealing  with  the  subject  is  often  contradictory.  The  Agri- 
mltural-Chemistry  Experimental  Station  of  the  ]\finistry  of  Agriculture, 
n  collaboration  with  the  Veterinary  College,  undertook  a  series  of  ex- 
jeriments  on  sheep,  using  for  the  purpose  the  following  chemical  fertili- 
,ers.  Basic  slag,  superphosphate,  15  and  40  %  kainit,  sulphate  of  am- 
nonia,   nitrate   of  potassium,   nitrate  of  sodium,  etc. 

The  sheep  were  given  100  gm.  of  these  different  compounds  in  their 
ations  every  day. 

As  regards  the  basic  slag,  2  out  of  3  experiments  had  a  fatal  result. 
Therefore,  the  writers  are  of  the  opinion,  notwithstanding  certain 
jrevious  statements  to  the  contrary,  that  this  fertiliser  cannot  be  regarded 
is  innocuous,  although,  practical^;  its  effects  may  be  less  deadly  than  they 
jroved  to  be  in  the  experiment,  owing  to  the  fact  that  it  is  not  spread 
o  thickly  as  to  make  it  possible  for  the  animals  to  pick  up  such  a  large 
imount  as  was  fed  them.  In  the  case  of  the  superphosphate,  death  su- 
)ervened  in  the  first  experiment  (100  gm.  of  this  fertiliser  having  been  given 
laily)  after  8  days,  and  in  another  experiment  after  11  days.  Care  must 
herefore  be  exercised  when  land  is  manured  with  superphosphate. 

Kainit,  as  results  from  half-a-dozen  experiments,  is  poisonous  if  fed  in 
he  ratio  of  3  to  4  gm.  per  kg.  of  five  weight.  It  often  produces  intestinal 
nflammation  and  diarrhoea,  which  explain  the  apparently  contradictory 
esults  of  the  experiments  ;  for  sometimes  a  relatively  small  amount  has 
atal  results,  while  a  much  larger  quantity  gives  rise  to  no  serious  distur- 
>ances.  This  is  because,  in  the  second  case,  most  of  the  kainit  is  evacu- 
ited,  owing  to  the  diarrhoea,  before  it  can  be  absorbed  by  the  intestine. 

Sulphate  of  ammonium,  if  taken  in  the  proportion  of  about  4  gm.  per 
lg.  of  five  weight,  causes  death  in  a  few  hours;  smaller  amounts  do  not 
lave  a  fatal  result  until  several  days  have  elapsed. 

The  fatal  dose  of  sodium  nitrate  is,  for  sheep,  from  i.to  2  gm.  per  kg. 
>f  five  weight  ;  but  in  this  connection,  we  may  repeat  the  remarks  made 
.bove  in  the  case  of   kainit. 

As  regards  nitrate  of  potassium,  the    experiments,  as    well  as  all  the 
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results  reported  in  the  literature  dealing  with  the  subject,  show  that  this 
fertiliser  is  very  poisonous,  if  taken  by  sheep  in  the  ratio  of  0.75  gin.  to 
1.50  gm.  per  kg.  of  live-weight,  and  nearly  always  causes  death  in  less 
than  -'4  hours.  Many  factors,  however,  influence  the  toxicity  of  this  com- 
pound, which  depends  firstly  upon  the  constitution  of  the  animal  and  se- 
ct mdlv  and  chiefly,  upon  the  condition  of  its  digestive  system,  and  its  ca- 
pacity of  reabsorption. 

This  is  proved  by  the  fact,  that  a  1  %  aqueous  solution  of  nitrate  of 
sodium,  if  swallowed,  causes  the  death  of  the  animal  after  20  hours.     Evi- 
dently,  owing  to  the  salt  in  solution  being  more  easily  and  rapidly  reab- 
irbed,  the  toxic  action  is  more  pronounced. 

;  1    1  -  Marra  Immunising  Serum  For  Sheep  and  Goats  Attacked  by  Contagious  Aga- 

laxia.  —I.  Biaxchini,  B.,  in  Giornale  di  Medicina  vcterinaiia,  Year  XI* VII,  Xo.  41 ,  pp.  t>i  7- 

.  and  No.   i-.  pp.  665-671.     Turin,  October  r2  and  November  2,  191S.  —  II.  Dk  1  r  - 

in-,  K.  in  La  Xuova  Agricoltura  del  Lazio,  Year  VII,  No.  14S,  p.  28.  Rome,  March  1,  1919J 

1  or  some  years,  the  most  serious  disease  attacking  the  sheep  and  goats 
o!  Latium  has  been  contagious  agalaxia,  (aschtttarella).  This  malady  has 
also  made  its  appearance  from  time  to  time  in  the  Abruzzi,  in  Basilicata, 
in  the  Province  of  Caserta,  in  Capitanata,  etc.,  where  it  assumed  an  in- 
fectious, wide-spread  form  giving  rise  to  loss  of  milk  and  of  lambs.  It 
is  declared  to  be  incurable.  It  also  occurs  in  an  enzoemitic  form  in  Swit- 
zerland, Germany  and  France,  notably  in  the  East  Pyrenees.  Conta- 
gious agalaxia  spares  cattle,  but  probably  attacks  wild  ruminants. 

As  regards  the  etiology  of  the  disease,  the  only  points  upon  which 
investigators   agree  is   that  the  virus  is  capable  of  filtration  and  is  ultra  - 
visible.     The  presence  of  the  malady  is  shown  by  general  symptoms  (fe- 
ver)  and  by  local  lesions  (alterations  of  the  udder,  the  eye-ball,  and  the 
articulations  of  the  bones).    Inflammation  of  the  scrotum  may   occur  in 
rani--  and  male  goats.     An  acute  stage  and  a  chronic  one  can  be  distin- 
guished  without  any  special  causes  intervening  to  produce  them.     When 
the  disease  attacks  animals  in  milk,  it  shows  itself  on  one  half,  or  the  whole, 
of  the  udder.  Very  little  milk  is  produced,  and  it  is  much  altered  and  use- 
less :  then  the  udder  rapidly  dries  up,  and  remains  in  this  condition  for 
the  rest  of  the  animal's  fife.  If  the  malady  attacks  mountain  sheep  in  the  i 
Bummer,  when  they  are  pregnant,  it    gives  rise  to  abortion  causing  great] 
many  as  jo  %  of  the  ewes  may  be  affected  in  this  way.     Further,! 
any  animal  suffering  from  this  disease  may  be  attacked  by  arthritis,  lame- 1 
oess,  blindness,  endocarditis,  etc. 

Th<-  development  of  agalaxia  in  each  animal  takes  from  25  to 
35  days,  lad  it  continues  for  a  very  long  time  in  the  flock,  for  as  soon  as 
one  ai  ep  1-  well,  another  falls  ill,  and  the  disease  thus  can  last  for  months, 
1  •  1  \en  years, 

The  ven  following  the  outbreak,  the  "  vecchiarelle  "  (two-year-old 
shei  p)  escape  the  di  I  first,  but  contract  it  by  lambing,  which  shows 

thai  the  virus  is  latent,  bu1   nevertheless  always  active.  It  takes  4  years 
before  the  virus  Loses  its  I  that,  during  this  time,  a  flock  that  has 
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lad  the  disease  can  infect  any  other  sheep  whith  wich  it  may  come  into 
ontact.  According  to  Dr.  Marra's  investigations,  the  virus  gains  in 
irulencee  when  transmitted  (it  certainly  does  so  when  the  disease  is 
ransmitted  from  a  sheep  to  a  goat).  The  contamination  passes  from 
he  mother  to  the  foetus,  in  the  most  various  and  unforeseen  manners, 
ifection  being  spread  by  pastures,  the  animals'  sleeping  quarters,  the 
oute  followed  by  the  travelling  flocks,  the  shepherds,  or  goat-herds,  and 
y  the  operation  of  milking  etc.  Animals  that  recover  are  immune  for 
he  rest  of  their  lives  :  after  having  passed  the  acute  stage,  they  fatten 
ery  well,  and  can   be  killed  and  eaten  without  any  danger. 

Dr.  Marra  began  his  study  of  contagious  agalaxia  in  1891,  and  contin- 
.ed  it  until  1913,  when  he  announced  that  he  had  discovered  a  wa}r  of 
endering  animals  immune  to  the  disease,  and  of  treating  them  with  a 
&rum  which  has  also  an  immunising  effect. 

Dater,  he  carried  out  long  public  experimental  tests  under  the  control 
f  commissions  composed  of  veterinary  surgeons  and  breeders,  the  writer 
imself  always  being  present.  These  experiments  were  always  completely 
uccessful,  and  Marra's  Anti-agalaxic  serum  (a  joint-stock  company  having 
een  formed  in  Rome  for  its  production  and  sale)  has  been  put  on  the  mar- 
et  as  a  recognised  remedy. 

Marra's  Anti-agalaxic  serum  can  equally  well  be  used  both  for  prophy- 
ictic  and  therapeutic  purposes.  In  the  first  case,  10  cc.  are  inoculated 
rto  each  animal  of  three  months  or  over  ;  in  the  second,  10  to  60  cc. 
re  used  according  to  the  severity  of  the  attack  and  the  size  of  the  pa- 
Lent.  The  hypodermic  injection  is  made  on  the  flat  part  of  the  thigh,  in 
he  usual  manner. 

The  immunising  serum  can  be  used  at  all  times,  even  during  the  pe- 
od  of  advanced  pregnancy,  or  of  milk  production.  Dambs  destined  for 
reeding  purposes  should  be  inoculated  systematically  every  spring. 

Dr  Raffaele  DE  Juliis  also  reports  good  results  obtained  with  Marra 
irum  on  many  country  farms  in  Datium. 

[74  -  Effect  Of  Heat  On  Trichinae  (1).  —  Ranson,  B.  H.  (Chief  of  the  Zoological  Division) 
and  Schwarz,  B.  (Junior  Zoologist,  Bureau  of  Animal  Industry,  U.  S.  Dept.  Agric),  in 
Journal  of  Agricultural  Research,  Vol.  XVIII,  No.  5,  PP-  .201-220,  Bibliography  of  14 
WDrks.     Washington,  D.  C,  August  15,  1919. 

It  is  a  well-known  fact  that  the  larvae  of  Trichinella  spiralis  may  be 
illed  by  thorough  cooking  and  the  meat  thereby  rendered  safe  for  food  so 
ir  as  concerns  the  danger  of  trichinosis.  As  to  the  actual  temperature 
squired  to  kill  the  parasites,  however,  various  writers  give  very  different 
gures,  so  that  the  question  of  the  thermal  death  point  has  been  rather 
ncertain.  Therefore  it  was  found  necessary  to  supplement  the  investi- 
1  ions  on  this  question  which  are  recorded  in  the  literature  with  further 
cperimental  work.  The  paper  under  review  sets  forth  the  results  ob- 
uned,  from  which  the  following  conclusions  are  arrived  at :  — 

The  vitality  of  the  larvae  of  Trichinella  spiralis  is  quickly  destroyed 


(1)  See  also  R.,  Nov.,  191S,  No.  1258  and  R.,  June-September,  1919,  No.  931.  (Ed.) 
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by  exposure  of  the  parasites  to  a  temperature  of  550  C,  gradually  attained,  I 
the  result  apparently  of  irreversible  congulation  changes  in  the  protoplasm.  I 
This  temperature  may  be  considered  the  thermal  death  point. 

Trichina  larvae  exposed  to  temperature  slightly  below  550  C.  for  short 
period-  of  time  may  recover  from  this  exposure  ;  but  they  die  if  exposed 
for  longer  periods,  recovery  or  death  depending  apparently  upon  whether 
or  not  beginning  coagulation  of  the  protoplasm  has  proceeded  beyond  aj 
ge  from  which  a  return  to  normal  may  occur.     Exposed  to  temperatures  I 
in  the  neighbourhood  of  500  C,  trichina  larvae  die  if  the  applicationo  f  heat  : 
is  sufficiently  long  continued,  apparently  as  a  result  of  exhaustion  follow- 1 
ing  excessive  activity  to  which  they  are  stimulated  by  the  heat. 

The  longevity  of  trichina  larvae  freed  from  their  cysts  by  artificial  j 
digestion  and  kept  at  temperatures  ranging  between  limits  at  which  they  I 
become  quiescent  from  the  effects  of  heat  and  cold,  respectively  varies  in- 1 
versely  with  the  temperature. 

Methods  of  destroying  trichinae  by  heating  at  temperatures  below  the  { 
thermal  death  point,  which  may  be  utilised  in  connection  with  the  pre-  ] 
paration  of  certain  kinds  of  cured  pork  products,  appear  not  to  be  appli-  ] 
cable  in  the  case  of  fresh  pork. 

Upon  the  basis  of  the  results  of  experiments  recorded  in  this  paper  1 
the  Bureau  of  Animal  Industry  has  selected  a  temperature  of  1370  F.  I 
(5&330  C.)  as  the  minimum  temperature  to  which  pork  and  products  con- 1 
taining  pork  are  required  to  be  heated  when  cooked  in  establishments  I 
operating  under  federal  meat  inspection.  This  temperature  is  several  J 
degrees  above  the  thermal  death  point  of  trichina  larvae,  thus  providing  • 
a  certain  margin  of  safety   . 


1 1 7.5  -A  Method  for  Expressing  Numerically  the  Value  of  Proteins  as  Substances  In- 
d  feeding  ducing  Growth.       Osborne,  T.  b.,  Mendel,  L.  b.  and  Ferry,  R.  b.,  in  The  Journal 

of  l  Chemistry,  Vol.  XXXVII,  Xo.  2,  pp.  223-229.  Baltimore,  Febr.,  ig 

In  a  previous  work  (i)  the  authors  state  that  the  comparisons  between 
the  value  of  different  proteins  could  be  made  only  when  the  animals  ab-_ 
b  the  same  quantity  of  foods  in  the  same  number  of  days  and  when  they  ( 
make  during  this  period  the  same  gains,  as  in  this  case  the  only  variant 
is  the  protein  factor.  As,  however,  it  is  very  difficult  to  obtain  such  coni 
ditions  in  practical  experiments,  they  conceived  of  a  method  to  express  by 
numbers  the  value  that  proteins  have  for  growth. 

The  quantity  of  foods  absorbed,  being  strictly  decided  by  the  numbei 
of  *  dori<  required  by  the  animal,  is  approximately  the  same  when,  all  other 
editions  being  equal,  foods  having  a  high  or  a  low  percentage  of  protein] 
are  absorbed.  When  the  proportion  of  protein  contained  in  the  food  isj 
so  !,,u  thai  the  protein  factor  alone  determines  the  rate  of  growth,  it  should 
be  possible  to  find  the  concentration  which  will  induce  the  greatest  gain  in 


(1)  Osborne,')    !      md  Mendel,  i.    i:      Journal  or  istry,  Vol.   XXVIJ 
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relation  to  the  protein  ingested  when  supplying  foods  which  contain  differ- 
ent percentages  of  protein.  Given,  however,  the  individual  differences  in 
growth  capacity  inherent  to  the  organism,  the  gain  made  by  two  different 
animals  on  the  same  diet  in  the  same  time  may  show  a  falling  off  (as  shown 
by  a  series  of  experimental  data  obtained  by  the  authors)  amounting  to  as 
much  as  75%  absolute  value.  If,  instead,  the  gain  per  gramme  of  protein 
consumed  is  considered,  the  difference  is  mucb  less,  though  not  negligible. 
In  order,  therefore,  to  lessen  the  errors  caused  by  individual  variation  it  is 
necessary  to  work  with;  a-  much  higher  number  of  animals  than  has  been 
used  hitherto. 

When  the  ration  fed  to  white  rats  contained  as  proteins  only  7.9  % 
of  lactalbumin,  the  mean  gain  per  gramme  of  protein  consumed  was  3  gm. 
When  the  ration  contained  as  sole  protein  12  %  of  casein,  the  mean  gain 
per  gramme  of  protein  consumed  was  2.25  gm.  When  casein  was  the  pro- 
tein used,  there  was,  in  comparison  with  lactalbumin,  a  excess  in  consump- 
tion of  24  %  protein  and  20  %  foods  in  order  to  obtain  the  same  gain  in 
the  same  time.  Economy  in  protein  consumption  may  be  made  by  redu- 
cing its  concentration  in  the  diet,  but  as  the  animal  then  grows  more  slowly, 
a  greater  consumption  of  foods  is  necessary  to  obtain  the  same  gain. 
When  growth  is  limited  by  the  quantity  of  foods  absorbed,  protein  may  be 
used  by  the  animal  as  a  source  of  energy  and  therefore  for  growth  there  is 
a  smaller  quantity  for  promoting  growth  than  is  available  when  sufficient 
energy  is  supplied  in  other  ways  and  when  growth  is  determined  only  by 
protein.  Hence,  to  determine  the  biological  value  of  proteins,  experimen- 
tal methods  based  on  the  administration  of  a  quantity  of  foods  less  than  is 
considered  sufficient  to  induce  the  maximum  of  growth  must  be  discarded. 
On  the  other  hand,  the  new  method  proposed  by  the  authors,  viz.,  the  de- 
termination of  the  maximum  gain  per  gramme  of  protein  consumed,  may 
be  of  great  use  in  so  far  as  it  shows  with  a  certain  degree  of  exactitude  the 
maximum  efficiency  of  each  protein,  or  mixture  of  proteins,  for  growth. 
Thus  it  is  possible  to  determine  and  express  numerically  the  efficiency  of 
protein  mixtures  and  compare  it  with  that  of  either  protein.  The  necessity 
for  comparing  proteins  promoting  growth  not  very  different  in  quickness 
sets  limits  to  this  method,  because  the  magnitude  of  experimental  error  in- 
creases with  this  difference. 

Finally,  the  authors  show  in  a  table  the  gains  obtained  with  diets  con- 
taining the  likely  percentages  of  their  sole  protein  (lactalbumin,  casein  and 
edestin,  respectively)  administered  for  comparison  in  limited  or  unlimited 
quantities.  The}''  conclude  from  these  that  the  gain  was  almost  always 
greater  with  unlimited  rations.  Hence,  food  economy  is  obtained  by 
feeding  young  animals  ad  lib.,  and  economy  in  protein  is  obtained  only  by 
reducing  the  feeding  value  below  that  by  which  the  normal  rate  of  growth 
can  be  conserved. 

Economy  in  feeding,  during  growth,  depends  on  the  right  balance 
between  proportion  of  protein  and  total  energy  supplied,  and  the  optimum 
of  protein  is  determined  not  only  by  the  absolute  quantity  provided  but 
also  by  its  quality. 

[ms] 


1 1 7-' 


1)S    AND    FEEDING 


1 1  -o  -  A  Study  of  the  Part  Played  by  Fats  in  the  Utilisation  and  Assimilation  of  Al- 
buminoids (i).  —  Maignon,  F.,  in  Comptes  Rendus  de  V Academic  des  Sciences,  Vol.  16S, 
No.    i?,   pp.   626-629.   Paris,  March   24,   1919. 

The  writer  has  proved  that  fats  act  upon  the  albuminoids  of  a  food  ra- 
tion, decreasing  their  toxic  character  and  increasing  their  nutritive  power. 
■ftis'last  statement  is  based  upon  the  following  facts:  —  1)  in  the  pre- 

e  of  1  at.  the  minimum  necessary  quantity  of  albumen  is  about  3  times 
s  than  when  starch  is  used;  2)  the  albumen-starch  ration  which 
maintains  a  constant  weight,  contains  a  quarter  more  calories  than  the 
albumen-fat  ration  required  for  this  purpose. 

According  to  the  author,  these  results  are  explained  by  the  fact  that 
fats  take  part  in  the  synthetic  reconstruction  of  the  protein  molecules. 
The  probability  of  this  hypothesis  has  been  greatly  strengthened  by  the 
work  of  Maillard  on  the  role  of  glycerin  in  the  formation  of  protein,  when 
it  acts  as  an  agent  bringing  about  the  condensation  of  the  amino-acids. 

The  author  is  of  opinion  that  if  it  is  necessary  to  use  more  albumen  with 
carbohydrates  than  with  fats,  in  order  to  meet  the  nitrogen  requirements 
of  metabolism,  this  is  because  fatty  acids  play  a  part  in  the  utilisation  of  pro- 
teins.  As  soon  as  the  fatty  acids  can  be  extracted  from  the  albumen  mole- 
cule, it  is  supposed  that  the  fatty  acids  derived  from  the  fats  can  coalesce 
with  the  aniino-aeid  nucleus  of  a  protein  in  course  of  formation,  thus  render- 
ing possible  the  building  up  of  an  albumen  molecule,  which  it  would 
not  have  been  possible  to  obtain  with  the  available  amino-acids  without 
the  help  of  the  fats.  The  fatty  acids  would  appear  to  assist  in  the  altera- 
tion of  the  albumens  that  have  been  consumed,  and  in  transforming 
them  into  specific  albumens. 

11 77  -  Mantenance  Ration ;  Sugars  and  Fats,  Specifically  Indispensable  Foods ;  Mini- 
mum Requirement  Of  these  Foods.  —  Bierry,  H.,  in  Comptes  Rendus  des  Stances  de 
VAcadimie  des  Sciences,  Vol.  CL,XIX.  Xo.  4,  pp.  197-200.  Paris,  July  28,  1919. 
Until  recently,  physiologists  held  that  to  assure  a  state  of  balance  in 
the  adult  or  growth  in  the  young  the  minimum   of  nitrogen  could  be 
lined  from  any  kind  of  protein    substance   and   that   remaining  food 
requirement  could  be  met  indifferently  by   fats   or   carbohydrates.     This 
view  has  lately  been  modified  in  regard  to  nitrogenous  foods  (2),  following 
on  work  which  has  shown  the  great  importance  of  the   molecular  consti- 
tution of  tliesi    bodies,  but  albumins  are  still  held  to  play  a  special  part 
in  feeding,  and  the  ternary  foods  are  always  considered  as  being  substances 
not  specifically  indispensable. 

Following  on  previous  investigations  (the  author  raised  the  question 

11  back  as  in  1912  after  experiments  described  then)  and  current  ones, 

the  author  regards  carbohydrates  and  fats  as  specifically  indispensable. 

irs  and  Cats  have  plastic  and   functional   roles  that  have  hitherto  been 

attributed  only  to  proteins. 


lso  R.  November,   [918,  Nos.   [195  and  1196,  and  R.  June,  1919,  No.  752.  {Ed.) 
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1)  Plastic  r6le.  —  Carbohydrates  enter  in  different  quality  and  quan- 
tity into  the  constitution  of  nucleic  acids  (pentoses  or  hexoses),  of  cerebro- 
sides  (galactose),  of  mucoids  (glucosamine)  ;  and  into  the  molecular  cons- 
titution of  the  proteins  in  the  plasma  of  various  animals  (glucose),  etc. 
Thus,  along  with  the  purins,  fatty  acids  (lignoceric,  phrenosinic,  etc.)  and 
amino  acids,  the  carbohydrates  form  part  of  characteristic  prosthetic 
groupings  in  the  animal,  the  tissue,  and  even  the  cell  nucleus. 

The  fats,  or  at  least  certain  of  their  constituents,  in  the  most  varied 
combinations  (ethers  of  alcohols  and  of  fatty  acids,  saturated  or  unsatu- 
rated, hydroxyls,  phosphatids,  etc),  and  in  the  most  varied  proportions, 
form  part,  like  albumins  and  sugars,  of  the  essential  constituents  of  all 
cells. 

This  means  that  the  necessary  role  of  these  substances  could  not  be 
made  evident  in  experiments  where  the  ration  is  composed  of  natural  foods. 

2)  Functional  r6le.  —  The  carbohydrates  not  only  act  as  energy 
producers,  as  held  up  to  the  present  time,  but  they  have  a  real  functional 
and  more  particularly  chemical  role.  It  has  not  been  proved  that  the 
different  sugars  are  interchangeable  in  the  ration  in  an  indefinite  manner, 
because  the  power  of  isomerisation  and  of  synthesis  in  the  animal  organism 
appears  to  be  limited,  at  least  in  certain  cases  :  thus,  levulose  may  be 
changed  into  glycogen  by  a  diabetic  patient  when  glucose  cannot. 

When  it  is  considered  that  certain  fats  supply  at  one  time  energy,  vi- 
t  amines  and  sugar  (glycerin  from  neutral  fats,  galactose  from  cerebrosides, 
and  oc-glycerophosphoric  acid  from  the  phosphatids,  etc.)  it  will  be  evident 
that  the  ration  problem  must  be  treated  from  a  new  point  of  view.  It  is 
necessary  to  arrange  parallel  diets  with  and  without  vitamines  (factors  A 
and  B)  and  including  on  the  other  hand  proteins,  fats  and  sugars  of  well 
known  molecular  constitution. 

In  short,  metabolic  disturbance  is  eliminated  only  if  the  albumins,  su- 
gars and  fats  in  the  ration  exist  there  in  a  fixed  ratio.  There  is  a  minimum 
of  sugar  and  of  fat  as  well  as  of  albumin,  or  rather  there  are  minima  of  su- 
gar and  of  fats  (in  the  wider  sense  of  the  word)  which  vary  with  the  molecu- 
lar structure  and  the  chemical  function  of  the  foods  composing  the  ration 

1 1 78  -  Contribution  to  the  Physiology  of  Phosphorus  and  Calcium  Metabolism  as 
Related  to  Milk  Secretion.  —  Meigs,  e.  b.,  blatherwick,  n.  r.,  and  Cary,  c.  a.,  in 

The  Journal  of  Biological  Chemistry,  Vol.  XXXVII,  No.  1,  pp.  1-75.  Baltimore.  January 
1919. 

For  the  development  of  our  knowledge  of  the  physiology  of  the  milk 
secretion,  it  is  desirable  that  we  should  discover  in  the  blood  the  precursors 
of  the  various  consituents  of  milk.  The  authors  (who  are  members  of  the 
staff  of  the  Bureau  of  Animal  Industry,  United  States  Department  of  Agri- 
culture) have  devoted  much  time  to  the  subject,  and  considerable  progress 
has  already  been  made  which  promises  to  throw  further  light  upon  the 
problem. 

When  the  precursors  of  milk  are  known,  it  will  be  necessary  to  find 
out  how  their  concentration  in  the  blood  is  maintained  against  the  great 
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demand  made  upon   them   by  the  mammary    glands   of  heavily  milking 

animals. 

The  authors  are  of  opinion  that  some  help  m  the  solution  of  this  prob- 
lem can  be  obtained  from  the  study  of  the  concentration  of  certain  mat- 
ters in  the  blond  under  various  conditions,  and  have  worked  on  this  lines, 
pa)  ing  special  attention  to  phosphorus  and  calcium.  They  have,  however 
extended  their  investigations  also  to  other  constituents  of  the  blood  when- 
ever  this  appeared  to  be  profitable. 

The  experiments  consisted  in  analysing  the  blood  and  plasma  obtained 
from  the  jugular,  or  from  the  abdominal  subcutaneous,  vein  of  intact  or 
rly  normal  cattle.  The  writers  determined  the  ash  of  the  blood  and 
plasma,  and  the  calcium,  total  phosphorus,  lipoid  and  inorganic  phosphorus, 
total  fat  and  nitrogen  contained  in  the  ash.  They  also  studied  the  effect 
rted  upon  the  phosphorus  in  the  blood  by  age,  change  of  ration,  gesta- 
tion, and  lactation.  The  results,  which  are  are  set  forth  in  a  series  of  tables, 
are  summarised,  as  follows:  — 

Normal  blood  plasma  contains  no  phosphorised  proteins  and  probably 
no  phosphorus  compounds  at  all,  except  phosphatids  and  inorganic 
phosphates.  The  phosphorns  of  these  two  classes  certainly  comprises 
more  than  97  percent,  of  all  that  exists  in  normal  plasma. 

In  plasma,  the  precursor  of  milk  fat  and  milk  phosphorus  is  phosphatid 
(lecithin,  or  some  related  body). 

The  concentration  of  calcium  in  the  plasma  of  cows  is  quite  constant. 

Small  variations  can  be  induced  by  varying  the  amount  supplied  with  the 

dons,  but  the  chief  controlling  factor  is  probably  the  concentration  of 

bicarbonate  in  the   plasma.     It  is  probable    that   the  concentration   of 

ltiin  tends  to  vary  inversely  with  that  of  the  bicarbonate. 

The  concentrations  of  phosphatid  and  of  inorganic  phosphorus  in  the 
plasma  are  highly  variable.  Both  can  be  made  to  vary  by  changing 
the  amount  of  phosphorus  supplied  with  the  rations,  though  the  variations 
induced  in  this  manner  show  themselves  most  markedly  in  the  inorganic 
phosphorus.     Both  undergo  variations  as  the  accompaniment  of  increasing 

and  of  the  later  stages  of  pregnancy.     The  phosphatid  of  the  plasma 
shows  a  marked  tendency  to  rise  during  the  first  month  of  lactation,  and 
remain  high  until  lactation  ceases.     This  phenomenon  is  largely  inde- 
pendent ,,)  the  diet,  and  is  thought  to  be  connected   with  the  fact   that, 

1  the  beginning  of  lactation,  there  is  a  tendency  for  the  body  fat  to  be 
released  troin  its  stores  and  thrown  out  into  the  blood. 

The  Requirements  for  Growth  in  Cattle.  — Gouix.  A.  and  asdovard  A\,mComptes 
/vV,i  I  ricutture  </<   France,   Vol.  V,    No.  22,  pp.   633-638.     Paris, 

Animals  when  they  have  made  some  growth  consume  only  3/o  of   the 
dona  t\\n\  by  German  rules  so  as  to  make  a  certain  rate  of  progress.     At 
•l"  earliei  he  error  is  smaller,  but  still  appreciable.  Wolff  and  Kell- 

•d  the  quantities  of  dry  matte  ingested  per  day  at  2600  gm.  per  10J 
"!  h\-  weight,  I  'i  young  animals  which  make  indifferent  growth.     Now,] 
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in  the  course  of  their  experiments,  the  authors  found  only  once,  during  a 
period  of  10  days  only,  a  subject  capable  of  ingesting  2607  gm.  of  dry  mat- 
ter per  100  kg.  of  its  weight  on  special  rations.  On  the  whole,  animals 
of  over  150  kg.  which  made  a  daily  gain  of  853  gm.  consumed  2067  gm. 
of  dry  matter  per  day.  The  rules  exceed  the  reality  by  25  %,  and  lead 
to  theoretical  gains  much  below  those  obtaining  in  practice. 

All  foods  do  not  behave  in  the  same  way  during  digestion.  Some,  of 
which  the  volume  is  considerable  compared  with  their  low  feeding  value, 
such  as  skim  milk  and  roots,  do  not  stay  in  the  stomach  long,  because  the 
organism  soon  gets  rid  oi  the  water  with  which  they  are  saturated. 

Cakes  and  other  concentrates  take  up  little  space  in  the  digestive  tract. 
The  excreta  they  produce  do  not  weigh  more  than  the  feeding  principles 
they  yield  to  the  organism. 

The  opposite  is  the  case  with  ligneous  fodders.  Hay  remains  a  long 
time  in  the  stomach.  It  attracts  there  an  enormous  quantity  of  water,  the 
importance  of  which  it  appears  impossible  to  appreciate,  because  a  large 
part  of  such  water  is  dispersed  when  the  material  being  digested  passes  into 
the  intestine.  The  weight  of  excreta  produced  by  a  verjr  ordinary  qua- 
lity of  hay  is  6  times  greater  than  the  fraction  of  this  feed  utilised  in 
digestion. 

Only  when  we  can  add  to  the  knowledge  of  food  composition  a  know- 
ledge of  the  way  in  which  foods  behave  in  the  course  of  digestion,  will  it  be 
possible  to  make  up  a  food  in  which  the  proportion  of  bulky  fodders  will 
exactly  meet  the  requirements  for  intensive  rearing.  If  this  proportion 
be  too  high,  it  will  impede  growth  ;  if  it  is  kept  lower  than  necessary,  there 
will  be  waste  of  concentrated  foods  and  a  serious  loss  to  the  breeder. 

1 1 80 -Determination  of  the  Distribution  of  Nitrogen  in  Certain  Seeds.  —  Brewster, 

G.  F.,  and  Alsberg,  C.  L.,  (Bureau  of  Chemistry,  U.  S.  Department  of  Agriculture,  Wash- 
ington), in  The  Journal  of  Biological  Chemistry,  Vol.  XXXVII,  No.  3,  pp.  367-371.  Balti- 
more, March,  191 9. 

Recent  progress  in  the  chemistry  of  protein  nutrition  has  demonstrat- 
ed that  the  latter  is  in  realit3^  amino-acid  nutrition.  Therefore  an  exact 
knowledge  of  the  amino-acid  content  of  foodstuffs  is  essential,  and  methods 
of  protein  analysis  which  furnish  accurate  results  expeditiously  are  of  the 
utmost  importance.  The  Van  Slyke  method  when  applied  to  isolated  and 
purified  proteins  partly  meets  this  need,  but  it  would  be  of  still  greater 
value  if  it  could  be  applied  to  the  direct  analysis  of  seeds  without  pre- 
vious isolation  of  the  proteins.  An  investigation  of  this  kind  was  made 
by  the  authors,  and  the  results  are  shown  in  the  annexed  table. 

The  examination  of  the  nitrogen  distribution  in  certain  seeds  gives 
results  which  agree  in  general  with  those  obtained  by  others  who  have 
used  the  same  method.  Where  there  is  lack  of  agreement  this  might  be 
due  to  the  fact  that  different  samples  of  seed  of  the  same  species  may 
vary  in  composition. 

In  addition,  the  authors  show  that  when  yeast  nucleic  acid  is  subjec- 
ted to  the  van  Slyke  procedure,  15  %  of   the   total  nitrogen  of  the  acid 
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■  ibittion  of  nitrogen  in  certain  seeds  and  in  yeast  nucleic  acid 
as  determined  by  the  van  Slyke  method. 


Nitrogen  in  per  cent,  of  total  nitrogen 
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The  percentages  of  the  different  forms  of  nitrogen  are  uncorrected. 


appears  in  the  arginine  fraction,  although  the  nucleic  acid  contains  no  ar- 
ine.  This  indicates  that  in  the  determination  of  the  distribution  of  the 
nitrogen  in  materials  containing  nucleic  acid  by  the  method  of  van  Slyke, 
erroneous  results  may  be  obtained  because  some  of  the  purine  and  pyri- 
midine  nitrogen  appears  in  the  arginine  fraction. 


mm  -Certain  Desert  Plants  as  Emergency  Stock  Feed.  —  wooton,  k.  o.,  in  U.  S.  Dept. 
Bulletin,  No.  728,  27  pp.  1  fig.  8  pi.  Washington,  December  18,  1918. 

The  author  discusses  some  plants  which  grow  in  desert  regions  near 
the  Mexican  frontier  and  which  have  been  or  could  be  used  as  emergency 
Is.  These  plants  an-:  —  Yucca  elata,  (soap  weed),  Y.  glauca,  Y.baccata, 
Y.  macrocarpa,  Y.  brevifolia,  Y.  rupicola;  Agave  Lechegitilla;  Dasylirion 
Wht  ri,  I),  tcxamon;  Nolina  crnmpens,  N.  microcarpa;  Samuel  a  Faxo- 
niana ',  Clistoyucca  arborescens  ;  Hesperoyucca  Whipplei;  Heseper aloe  par- 
riff 

The  authoi  gives  an  analysis  of  the  1  z  first  species  :  — their  content  in 

mineral  matter  varii  ording  to  species,  from  2.9  (Nolina  microcarpa) 

Lechegitilla)  ;  crude  protein  from  3,7  {Nolina   microcarpa) 

N.  enmpens) ;  ether  extract  from  1.5   {N.  microcarpa)  to  2.8  % 

IV       '  ■<•  '  fibre   from  28.4    [Yucca    data)    to   46.6%    (A7,   micro* 

rpa)  ;     nitrogen  tree  extracl  from  41.2  (N.  erumpens)  to  55,4%  (Yucca 

All  these  re  on  the  water-free  basis.     On  the  whole, 

the  chemical  analyses  oi  these  plants  Aows,  and  are  borne  ou*t  in  practice 

•   <  kmen,  thai  they  are  of  low  nutritive  value,  just  sufficient  to  keep 
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animals  fed  on  them  alone  from  starving,  but  when  they  are  supplemen- 
ted by  concentrates  ihey  make  a  good  ration.  Users  of  desert  plants  or- 
dinarily give,  per  head  daily,  6  to  12  lb.  of  soap  weed  +  y2  to  3/4  lb.  of 
cottonseed  cake  or  meal  to  young  stock,  and  20  to  40  lb.  of  soap  weed  -f- 
1  to  2  lb.  cottonseed  cake  to  mature  stock.  Of  the  chopped  feed  alone, 
20  to  25  lb.  per  day  will  save  stock  from  dying.  With  a  pound  of  cotton- 
seed cake  in  addition,  a  fairly  well-balanced  maintenance  ration  is  pro- 
duced. The  average  cost  of  feeding  about  20  lb.  of  chopped  soap  weed  per 
animal  per  day  is  about  50  cents  a  month. 

Only  two  of  the  species  of  the  plants  discussed  may  be  expected  to  re- 
newthemselves  if  cut  off :  Yucca  glauca  (bear  grass)  and  Y.  elata  (soap  weed), 
the  former  in  3  or  4  years,  the  latter  in  10  or  15.  Hence  these  plants  should 
be  used  only  for  emergency  conditions  and  allowed  to  grow  during  favour- 
able seasons. 

The  essential  factor  for  the  use  of  desert  plants  as  feed  is  the  construc- 
tion of  a  satisfactory  chopping  machine,  because  hand  chopping  is  slow 
and  is  otherwise  unsuitable.  There  are  at  present  on  the  market  4  good 
chopping  machines,  consisting  essentially  of  a  heavy  cylinder  revolving 
on  a  horizontal  shaft  and  carrying  knives  or  cutting  teeth  which  pass  close 
to  a  chopping  block  on  to  which  the  plants  are  brought  by  a  feeder  or  by 
gravity. 

1 182  -The  Results  of  the  General  Live  Stock  Census  taken  in  Italy  on  April  6  and  7, 

191S. — Mascheroni,  E.,  in  L'Industria  lattiera  e  zootecnica,  Year   XVII,  No.  17-18, 
pp.  163-164.  Reggio  Emilia,  Sept.  1-15,  1919. 

The  last  two  live  stock  censuses  in  Italy  gave  the  following  results  :  — 


Horses 

Asses 

Mules  and  ninnies 

Cattle 

Buffaloes 

Pigs 

Sheep 

Goats 


Census  of  1908 

Census  of  1918 

955  05I 

9»9  786 

848  988 

949  162 

388  361 

496  743 

6  190  990 

6239751 

19362 

24  026 

2  503  733 

2338926 

n  060  420 

11  753  910 

7°4  503 

3  °82  558 

The  totals  for  1918  include  :  185  266  horses,  4550  asses,  187  868  mules 
and  ninnies,  77  482  oxen,  12  buffaloes,  1620  pigs  and  2334  sheep  belonging 
to  the  military  authorities  —  1062  horses,  14  asses  and  4  goats  belonging 
to  stallion  centres  —  855  horses,  1  ass,  197  mules  and  hinnies,  6585  cattle, 
2  pigs  and  1  sheep  in  transit  by  railway.  On  deducting  these  numbers 
from  the  general  totals,  the  following  figures  are  obtained,  showing  more 
precisely  the  real  conditions  of  stock  breeding  :  —  horses  802  603  —  asses 
944597  —  mules  and  hinnies  308678  —  cattle  6155674  —  buffaloes 
24014  — pigs  2  337  304  —  sheep  11  751  575  —  goats  3082554.  The  rich- 
est in  horses  of  the  16  Italian  regions  is  Lombardy  (145  794) ;    for  asses 
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most  important  parts  are  Sicily   (205099)  and  Campania    (133  039)  ; 

and  hinnies,  Sicily  (127  799)  ;  for  cattle,  Lombardy  (1  215  695), 

l)    and    Piemont    (1 088 143)  ;    for    buffaloes,    Campania 

pigs,   Emilia  (335167),  Lombardy    (331  266)  and  Campania 

for   sheep    Sardinia    (2  018  612),    Apulia  (1  360  886),    Latium 

ad  Tuscany  (1  225  155)  ;  for  -outs,  Sardinia  (633  058),  Sicily 

ind  Calabria  1441  852). 

1183  -  Cooperative  Bull  Association  in  the  United  States.  —  Wdskjer,  j.  g.,  in  Fanner's 
Bull*  ,U.S.  Department  of  Agriculture,  35  pp.  7  figs.  Washington,  July,  191 8. 

Cooperative    Bull  Associations  are  formed  by  farmers  for  the  joint 
ownership,  use  and  exchange  of  pure-bred  bulls.     The  purchase  price  and 
•  of  maintenance  are  distributed  according  to  the  number  of  cows  owned 
by  each  member.     In  addition,  the  association  helps  its  members  in  the 
sale  of  stock  and  dairy  products,  in  combating  contagious  diseases,  and  in 
the  improvement  of  the  dairy  industry.     An  outlay  of  50  dollars  per  annum 
the  right  to  the  u<e  of  5  bulls. 
The  author  briefly  reviews  the  history  of  these  associations  in  the 
United  States,  showing  up  their  advantages,  which  comprise  the  keeping  of 
a  -mailer  number  of  high  class  bulls,  the  low  cost  of  cooperation,  the  quick 
repayment  of  capital  invested,  the  possibility  of  line  breeding,  the  elimin- 
1  low  -rade  animals,  etc.     He  emphasises  the  influence  of  heredity 
and  nt  the  bull  as  factors  in  improving  the  herd,  deals  with  the  education- 
al value  of  these  associations,  indicates  the  steps  to   take   in  eradicating 
infectious  diseases,  and  finally  offers  suggestions  at  to  constitution  and  by- 
for  the  foundation  of  bull  associations. 

Crossing  and  Selection  of   Horses  raised  in  the  Wild  State.  —  cenceixi,  in 

I,  Vol.  I,  No.  1,  pp.  91-92.  Rome,  Jan. -Feb.  1919. 

In  the  horses  ol  the  Maremma  reared  in  the  wild  state,  the  cutaneous 
muscles    are  very    much   developed  ;   they  contract  strongly,  producing 
orous   twitch,  the   skin   over  the   hams,   shoulder  and  back   when 
stimulated,  especially  when  insects  with  a  painful  bite  land  on  the  skin. 
cutaneous  muscle  is  therefore  a  protection  to  the  organism  of  the  horse, 
reed    having  this  muscle  well  developed  can  easily  defend  themselves 
espi  cially  Gastrophilus  equi.     This  explains  why  horses  of 
the  Maremma  which,  during  the  summer  and  autumn  months,  are  always 
d  by  these  gad  flies  and  have  the  fore  part  of  their  bodies  covered 
with  the  characteristic  eggs  of  this  insect,  experience  no  ill  effects  from  them. 
In  a  Maremma  horse  breeding  station  at  Tolfa  the  author  used  an  An- 
tallion  foaled  in  Latium.     He  got  colts  which  were  fine  and  ro- 
bust  the  firsl   U-w   months,  but  which  alter  weaning  lo>t  condition  rapidly 
died  the  first  or  second  year.     Autopsy  showed  they  were  infested  by 
thousands  of  bots.     H<  rossing  with  the  Anglo-Irish  stallion  had  fa- 

ired attack  In-  tin  hhihts;  in  fact,  the -kin   muscles  in  the  progeny 

were  little  developed,  which  verifies  the-  above-mentioned  observations  of 
the  author.    The  <  radusioti  is  that  in  the  wild  or  half-wild  system  of  rear- 
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ing  the  breed  should  not  be  refined,  and  selection  rather  than  cross-breed- 
ing should  be  the  means  used  for  improvement. 

1185  -  The  Colour  of  the  Newly-born  in  Italian  and  French  Breeds  of  Cattle.  —  Censi  cattle 

Mancia,  G.  B.,  in  L'industria  lattiera  e  zootecnica,  Year  XVII,  No.  16,  pp.  151 -152.  Reggio 
Emilia,  August  15,  1919.  , 

The  author  sets  out  the  results  he  arrived  at  in  the  different  provinces 
of  Italy  in  an  inquiry  on  the  colour  of  the  skin  at  birth  of  all  the  Italian 
breeds  of  cattle.  The  results  are  summarised  in  the  appended  table  (p.  1180). 
For  naming  the  stock  he  used  Sanson's  classification  as  not  being  in 
conflict,  regarding  Italian  breeds  of  cattle,  with  his  own  study. 

After  a  series  of  considerations  on  the  data  he  collected,  the  author  " 
concludes  that :  —  (1)  the  changes  in  colour  of  certain  breeds  of  cattle  as 
they  age  are  worthy  of  the  greatest  attention ;  (2)  spotted  skin  keeps  in 
the  adult  stage  the  shade  and  marking  it  had  at  birth  and  it  may  be 
concluded  by  analogy  that  cutaneous  markings  are  wholly  clear  during 
intra-uterine  existence  (if  the  Cotentine  breed  was  no  exception) ; 
(3)  change  of  colour  with  age  is  notable  only  in  breeds  of  supposed 
Asiatic  and  Alpine  origin  (are  these  breeds  not  yet  fixed  ?  are  they  of 
more  recent  origin  ?)  ;  (4)  it  is  more  difficult  to  interpret  what  is  observed 
in  mixed  breeds,  but  the  colour  at  birth,  though  not  of  a  constant 
character,  may  enlighten  us  as  to  their  first  origin. 

From  the  author's  investigations  in  France  on  the  same  subject,  in 
which  Prof.  Paul  Dechambre  was  good  enough  to  take  part,  it  appears 
that  the  colour  at  birth  differs  from  that  in  the  adult  stage  only  in  the 
case  of  the  following  breeds : — 

Cotentine  (Bos  taunts  germanicus)  :  at  birth  the  skin  is  not  blotched, 
which  recalls  the  colour  of  some  Danish  or  Mastiff  dogs  in  which  blotches 
appear  6  or  7  weeks  afterwards. 

VendE"enne-parthenaise  (B.  t.  ligeriensis) :  the  colour  of  the  young 
is  darker  than  that  of  the  adults. 

Calves  are  born  of  grey-brown  or  dark  tawny  colour.  The  same  fact 
is  observed  in  all  other  breeds  of  tawny  colour  or  with  black  extremities. 

Tarentaise  (B.  t.  alfiinus)  :  the  calf  is  badger  grey  and  the  adult 
tawny  coloured. 

Gascon  (B.  t.  alpinus)  :  the  calf  is  darker  in  colour  than  the  adult. 

Bazadaise  (cross-breeds)  :  the  calves  are  born  with  an  intense  blond 
colour  and  take  the  characteristic  grey-chestnut  colour  with  light 
extremities  after  the  first  few  months  ot  existence. 

Atjre  or  Central  Pyrenees  (B.  t.  alpinus) :  at  birth  the  calves  are  tawny 
with  an  ash-grey  colour  which  later  turns  to  chestnut  round  the  muzzle 
and  eyes. 

1186  -Weights  of  Typical  Shorthorns  in  the  United  States.  —  Tokxey,  j.  l.  (American 

Sh  irth-.rn  Breeder?'  Association),  in  The  Breeders'  Gazette,  Vol.  LXXV,  No.  24,  pp.  1408- 
1410,  Chicago,  June  12,  191 9. 

The  weights  of  all  Shorthorn  breeding  anjmals  shown  at  the  Interna- 
tional Live  Stock  Expositions  of  1908  and  1910  were    taken    as  matters 
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of  record  in  preparing  the  following  table,  indicating  the  average  weights 
of  Shorthorns  at  various  ages  when  well  grown  out  for  show. 


Weights  of  Shorthorns  at  1908  and  1910  Internationals. 


Ages 


Number 

shown 


1908  1910 


Range  in  ages 


Range  in  weights 


1908 


1910 


1908 


1910 


Average  weights 


1908  j   1910 


Ms 


Bulls  : 

Three  years  or  over 

Two  years 

Senior  yearling  .  .    . 
Junior  yearling .   .    . 

Senior  calf 

Junior  calf 

Females : 

Three  year  or  over  . 

Two  years 

Senior  yearling .   .    . 
Junior  yearling  .   .    . 

Senior  calf 

Junior  calf 


days 

days 

Lb. 

Lb. 

Lb. 

Lb.  j 

10 

n 

1360-2246 

1150-2151 

1970-2510 

2030-2620 

2334 

2280 

14 

13 

826-1184 

885-1143 ' 

1755-2180 

1710-2169 

1954 

1982 

3 

5 

731-  77i 

708-  811 

1755-1845 

1450- 1710 

1785 

1574 

10 

12 

456-  674 

558-  692 

1290-16S5 

1 300-1 720 

1496 

1493 

20 

21 

350-  440 

33°-  454 

915-1310 

960-1350 

1 106 

1135 

21 

16 

131-  329 

225-  330 

420-1130 

700-11 15 

815 

859 

7 

10 

1424-2411 

1209-2555 

1415-2005 

1 590-22 10 

1817 

1876 

15 

14 

881-1178 

909-1166 

1410-1825 

1440-1770 

1572 

1591 

15 

17 

700-  819 

698-  814 

1 1 10-1405 

1070-1540 

1309 

i364 

21 

H 

513-  691 

458-  695 

995-1485 

880-1360 

1212 

1192 

3° 

31 

332-  455 

336-  454 

785-1140 

780-1120 

925 

959 

24 

19 

166-  327 

216-  329 

390-  885 

640-  930 

73° 

785 

2302 

1967 
1653 
1495 

II2I 
834 

1851 
1580 

1338 

1205 

942 

755 


The  weights  of  the  first-prize  animals  throughout  the  various  classes 
are  as  follows :  —  Whitehall  King  2465  pounds  and  White  Star  2240  lb.  in  the 
aged  bull  classes;  Gloster  Knight  1910  and  Ringmaster  1970,  in  the  two-year- 
old  class  ;  Ruberta's  Goods  1755  and  Roan  Sultan  1710  in  the  senior  year- 
ling classes;  King  Cumberland  1590  and  True  Cumberland  1720  as  junior 
yearlings  ;  and  Premier  Knight  830  and  Dale's  Renown  800  as  junior  calves. 
In  the  female  classes,  Flora  90th  and  Princess  Marshall,  cows  over  three  years, 
weighed  i960  and  1830  lb.  respectively;  Sweet  Duchess  of  Gloster  and  Susan 
Cumberland  1650  and  1530  respectively  as  two-year-olds  ;  the  senior  year- 
ling heifers  Elmendorf  Lassie  and  Mandolin  3rd  1403  and  1520 ;  Snowbird 
and  New  Year's  Delight  1375  and  1300  respectively,  as  junior  yearlings  ; 
Diamond  Anoka  and  Mary  Ann  of  Oakland  1135  and  1040  as  senior  calves, 
and  as  junior  calves  Susan  Cumberland  and  Mildred  Snow  weighed  730 
and  920  lb.  respectively. 

1187  -  Milk  as  the  Sole  Diet  Of  Ruminants.  —  McCandlish,  A.  C,  in  Iowa  Agricultural 

Experiment  Station,  Research  Bulletin  48,  pp.  3-11.  Ames,  Iowa,  191 8. 
Two  bull  calves,  one  a  grade  Jersey  castrated  at  the  age  of  22  days  and 
the  other  a  grade  Holstein  not  castrated,  were  fed  on  nothing  but  milk  and 
common  salt  from  the  date  of  their  birth  until  their  death,  which  occurred 
at  the  age  of  about  30  and  25  weeks,  respectively.  The  digestible  protein 
and  total  digestible  nutients  consumed  were  in  excess  of  those  called  for  by 
the  modified  Woltt-Dehmann  standard. 
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A  series  of  tables  shows  :  —  body  weight,  height  at  withers,  depth  of 
chest  and  width  at  hips,  determined  every  3c  days ;  and  amount  of  feed  con- 
sumed in  successive  10-day  intervals.  For  comparison,  the  average  of 
•  -  and  measurements  of  66  normally  fed  heifers  are  presented  also. 

At  the  end  of  6  months  the  Jersey  calf  had  increased  his  body  weight 
in  per  cent.  At  the  end  of  5  months  the  Holstein  had  increased  his  91 
per  cent.,  while  the  heifers  in  6  months  averaged  a  345  per  cent,  increase. 
During  the  same  periods  the  percentage  increase  in  height  was  14  for  the 
27  for  the  Holstein  and  35  for  the  heifer  calves.  Increase  in  depth 
-  10,  11  and  57  per  cent,  respectively.  Neither  of  the  experimental  ani- 
mals throve  after  reaching  the  age  of  3  months.  They  suffered  from  fits 
and  large  patches  of  skin  became  devoid  of  hair. 

Autopsies  were  made  of  both  calves.  The  bones  of  the  Jersey  steer 
wen.-  very  flexible  as  if  insufficient  ash  were  present ;  the  leg  bones  could  be 
bent  comparatively  easily  while  the  ribs  had  a  very  thin  coating  of  hard 
material  with  a  soft  core.  None  of  the  bones  was  as  rigid  as  would  be 
expected  in  an  animal  of  similar  age.  There  was  one  atrophied  kidney 
(perhaps  congenital)  with  hypertrophy  of  the  other.  The  mesenteric  lymph 
were  much  enlarged  and  there  was  apparent  leukemia.     The  rumen 

of  normal  size,  but  the  walls  were  evidently  atonic,  due  apparently 
to  a  development  of  lymphoid  tissue.  The  omasum  was  smaller  than  would 
be  expected,  though  the  two  remaining  compartments  of  the  stomach  ap- 
peared to  be  normal.  The  contents  of  the  rumen  resembled  thin  cottage 
cheese  mixed  with  hair.  In  the  case  of  the  6-months  Holstein  bull,  the 
bone  appeared  to  be  in  fairly  good  condition,  though  one  or  two  of  the  ribs 
might  previously  have  been  broken  and  healed.  The  mesenteric  lymph 
glands  were  enlarged  and  both  kidneys  were  in  bad  condition  with  cysts. 
All  the  stomach  compartments  were  of  about  normal  size,  but  there  were 

:ks  of  dark  brown  or  black  pigment  on  the  inner  wall  of  the  aboma- 
sum.     The  contents  of  the  rumen  were  similar  to  those  of  the  Jersey  calf. 

1 1  -  -     Some  Factors  influencing  the  Rate  of  Growth  and  the  Size  of  Dairy  Heifers  at 
Maturity.  -  Ecbxes,  C.  H.,  and   Swbtx,  W.  W.,   in  Missouri  Station   Research  Bui 
,  :  pi.,  1  5  figs.  Columbia,  Missouri,  1918. 

'''"  as  standards  of  growth  for  Holsteins  and  Jerseys,  data  are 

published  ol  the  body  weight  and  height  at  withers  by  months  of  a  group 
of  each  breed  that  were  kept  under  normal  conditions,  that  is, 
on  skim  milk  from  2  weeks  to  6  months  of  age,  with  alfalfa,  silage  and 
small  amount  of  grain  in  winter,  and  good  blue  grass  pasture  in  summer. 
Hie  plan  was  to  keep  the  animals  in  a  good  thrifty  condition  but  not  fat. 
1,!'  ''  height  at  wither-  to  measure  skeletal  growth  is  justified  by  coin- 

put   •         showing  that  the  percentage  increments  in  height  at  hips,  heart 
th,  and  di  from  shoulder-point  to  pin-bone   in    successive  ages 

intain  an  approximately  uniform  ratio  to  the  corresponding  increments 
in  height  a1  withers.  As  was  expected,  the  ratios  for  hip  width  increased 
with  ai 

The  weights  i  t  birth  ai  nature  heights  oi   ;o  Holstein  and  ;,j  Jer- 
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sey  heifers  are  tabulated  individually.,  tk-  e  hts  at  intermediate  ages  be- 
ing also  given  for  some  of  the  animals.  Little  or  no  influence  of  birth 
weight  on  adult  height  was  discovered. 

Note  is  made  of  a  Jersey  heifer  which  at  the  age  of  6  months  was  put 
on  a  diet  as  low  in  calcium  and  phosphorus  as  could  be  secured  from  feed- 
ing staffs  likely  to  be  used  in  practice.  The  growth  in  weight  and  height 
"    -  normal  for  13  months  thereafter,  when  a  physical  breakdown  ensued. 

Hie  rest  of  the  bulletin  —  the  major  part  —  is  devoted  to  the  presen- 
tation of  the  complete  results  of  a  study,  previously  reported  (1),  of  the 
influence  of  quantity  of  feed  on  the  changes  in  weight  and  height  of  dairy 
heifers  irom  birth  to  maturity  and  the  erect  of  early  calving  on  their  sub- 
.ent  body  development.  Evidence  is  produced  showing  that  the  check 
in  growth  of  young  animals  after  parturition  is  a  result  of  the  physiological 
drain,  not  of  pregnancy,  but  of  lactation. 

1189  -  Influence  of  Breed  and  Size  on  Milk  Production  and  Composition.  —  See  No.  1229 
: :  -    -  The  Feeding  of  Concentrated  Food  to  Dairy  Cows  on  Pasture  in  England.  —  J    t 

'  '■   "  -  -  -     -    .'     -    Vol.  XXV,  No.  z,  p.  11-17.  L  ;ndon.  April.  :  .: 8    i). 

This  article  reviews  five  trial  tests  carried  out  during  recent  years  at 
se-  eral  Institutes  (Armstrong  College  —  Southeastern  Agricultural  Col- 
lege  —  Leeds  L'niversity  —  West  of  Scotland  Agricultural  College  1  in 
order  to  allay  any  undue  apprehension  as  to  the  decrease  in  milk  produc- 
tion as  a  result  of  the  rule  laid  down  by  the  Board  of  Agriculture  and  the 
Ministry  of  Food  during  the  War,  namely,  that  cows  in  milk  while  on  pa- 
sture should  receive  no  concentrated  food  before  the  beginning  of  August. 

It  rarely  happens  in  agricultural  experimental  work  that  the  results 
obtained  in  different  experiments  carried  out  in  such  widely  scattered  cen- 
tres, are  so  uniformly  concordant  as  in  the  experiments  dealt  with  in  this 
article.     They  all  agree  that,  so  far  as  milk  production  is  concerned,  the 

ing  of  concentrated  food  to  milch  cows  on  pasture  is  only  required  in  the 
litter  half  of  the  pasturage  season,  that  is  to  say,  from  mid  July  onwards. 
In  the  earlier  half  of  the  season,  cows  receiving  concentrated  food  did  not 
give  more  milk  than  those  that  received  none.  Neither  the  quantity  nor 
quality  were  bettered,  nor  were  the  cows  in  improved  bodily  condition. 

Z'en  during  the  following  months,  when  the  effect  of  "  cake  feeding  " 
_  an  to  show  itself,  the  results  were  so  modest  that  there  could  be  no 
.ration  of  much  profit.  The  only  possibility  of  profit  lies  in  an  improved 
manuring  of  the  pasture,  but  the  benefit  would  be  dearly  brought. 

1191  -  The  Influence  of  Barley  on  the  Milk  Secretion  of  Cows-  —  woix,  f.  w.  and 

yasaea,    E     ^      :::    the    A*ric  mtnt  S?  rnia,  Bulletin 

:f  PP-  S5--434-  Berkeley,  Cal ,  1919. 
The  authors  have  furnished    complete  details  of  amounts  and  kind 
of  feeds  consumed,  the  body  weights,  and  the  quantity  of  milk  and  butter 
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fat  produced  by  :  -  (i)  a  grade  Holstein  cow  during  three  lactations  in  which 
the-  only  grain  fed  was  barley,  and  during  two  in  which  mixed  grains  were 
ft.,l  pure  bred  Jersey,  during  four  lactations,  in  one  of  which  barley 

was  the  sole  grain  fed;  (3)  another  pure  bred  Jersey  during  two  lactations 
in  one  of  which  e  mixed  grain  was  given,  while  barley  was  fed  in  the  other. 
The  authors  also  compare  the  production  records  of  15  other  cows, 
st  nl  them  used  previously  in  similar  studies  (1)  during  short 
ioils  (generally  5  weeks)  of  barley  feeding,  with  their  production  records 
during  the  intervening  period  when  they  received  mixed  grain  feeding. 

An  increased  milk  flow  generally  accon  panied  barley  feeding,  but  the 
authors  do  not  attribute  this  to  the  barley  itself,  but  to  the  accident  that 
when  the  cows  only  received  barley  feeding,  they  often  consumed  a  larger 
quantity  in  comparison  with  mixed  feeding.  The  authors  do  not  call  their 
trial  tests,  critical  experiments,  but  the  tests  show  that  barley  feeding  has 
no  deleterious  effect  on  milk  secretion,  as  is  contended  by  some  breeders  of 
milch  cows. 

1192  -  A  Comparison  of  Concentrates  for  Fattening  Steers  in  the  South  of  the 
United  States.  —  Ward,  \V  F.,  Jerdan,  S.  S.  andELOYD,  E.  R.,  in  United  States 
Dept.  of  I  r.  Bulletin  761,  16  pp.,  1919  (from  Abstract  in  Experiment  Station  Record, 
Vol.    )'-.   No.  9,   pp.   873-874.   Washington,  1919). 

These  results  of  2  years'  steer  feeding  are  part  of  a  series  of  experi- 
ments conducted  by  the  U.  S.  Department  of  Agriculture  and  the  Missis- 
sippi Agricultural  Station. 

Three  lots  of  25  steers  were  fed  each  winter  for  the  purpose  of  study- 
ing the  value  of  cottonseed  products  when  fed  as  sole  concentrates  or  com- 
bined with  some  form  of  maize  grain.  The  roughages  the  first  year  were 
maize  silage  and  cowpea  hay  ;  in  the  second  year  maize  silage  and  oat 
straw  with  Johnson  grass  substituted  for  the  latter  toward  the  end  of  the 
period.  The  lots  receiving  maize  were  accompanied  by  pigs.  The  prin- 
cipal data  for  each  of  the  2  years  of  the  trials  are  summed  up  in  the  an- 
ed  table,  in  which  the  cost  of  the  feeds  was  estimated  as  follows:  — 
d  cottonseed  cake  $16.50,  cottonseed  meal  $22.50  the  first  year 
and  $27    the   second,    per   ton;    maize   70  cents    per   bushel;   silage  $3; 

pea  hay  $10  and  oat  straw  $5  per  ton. 

Three  lb.  of  cottonseed  meal  proved  to  be  equal  in  feeding  value  to 
4  lb.  of  cold-pressed  cottonseed  cake.  The  meal  contained  40.4  %  protein 
and  the  cake  27.6  %.     The  latter  was  much  relished. 

In  the  first  year  cottonseed  meal  and  maize  and-cob  meal,  in  the  pro- 
portion 2  :  1 .  did  not  prove  economical  In  the  second  year,  however,  it  v  I 
concluded  that  if  the  Lots  receiving  cottonseed  meal  and  ear  maize  (1  :  2) 
and  cottonseed  meal  and  shelled  maize  (1  :  2)  respectively  are  each  credited] 
with  %  ;  worth  ot  pork,  they  paid  for  the  maize  and  then  made  about  as 
much  profit  as  the  lot  receiving  1  ottonseed  meal  alone. 

In  both  years  all  lots  were  well  finished  and  very  uniform. 
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Comparison  of  concentrates  for  fattening  steers. 


Concentrates 


n 

l-i 

'3 

Feed  consumed  per  pound 
of  gain 

0 

0 

0  s 
►3 

'C  •* 

Cotton- 

Maize 

Maize 

Hay  or 

-  % 

Gd 

^ 

seed 

3 
Q 

4-> 

'3 

l-H 

Si 

4 

product 

grain 

silage 

straw 

o  o 

U 

■a  "2 
J!  § 


Cottonseed  meal 

Cold-pressed  cake 

Cottonseed     meal  -4-   maize 


and  cob  meal 


Days. 

Lb. 

Lb. 

Lb. 

Lb. 

Lb. 

Lb. 

J23 

863 

2.04 

3-25 

— 

19.7 

0.71 

i-3 

860 

2.0I 

5.02 

— 

15-4 

o-73 

123 

865 

.2.05 

2.49 

1-25 

19-3 

o.75 

Cottonseed  meal 

Cottonseed      meal     +     ear 
maize 

Cottonseed   meal  -f-  shelled 
maize 


Cents 

7.0 

6.8 

7.8 


141 

824 

1.56 

3-66 

25.0 

3.10 

141 

S24 

1.66 

1,81 

4-57 

22.4 

1-73 

141 

826 

1.70 

1.77 

3-55 

22.6 

2.05 

10.8 


10.7 


1 193  -  Mineral  Requirements  Of  Sheep. —  Fraps,  G.  S.,  in  Texas  Agricultural  Experiment 
Station,  Bulletin  232,  pp.  5-20,  1  fig.,  Austin,  Texas,  1918. 

For  each  component  of  the  ash  of  rations  fed  to  sheep  in  48  digestion 
experiments  this  bulletin  furnishes  data  as  to  the  amount  fed  per  day,  the 
amount  not  recovered  in  the  faeces,  and  for  10  of  the  experiments  the 
amount  found  in  the  urine. 

Eighteen  of  the  digestion  trials  were  made  in  triplicate  and  29  in  du- 
plicate, while  1  ration  was  fed  to  a  single  animal  only.  The  digestibility 
of  the  organic  nutrients  and  total  ash  of  the  rations  of  43  of  the  experiments 
have  been  given  in  three  previous  bulletins  (Texas  Sta.  Bull.,  No.  147, 
pp.  5-28  ;No.  166. 1914,  and  No.  203, 1916),  while  the  details  of  5  are  unpub- 
lished. In  most  of  the  experiments  the  ration  consisted  of  a  single 
roughage  ;  in  the  others,  of  alfalfa  plus  a  supplement.  The  roughages  fed 
were  accuff  sorgo  fodder,  alfalfa  hay,  Bermuda  hay,  bur  clover  hay,  buffalo 
grass  hay,  maize  fodder,  cowpea  hay,  Guam  grass  hay,  Johnson  grass  hay, 
Kafir  corn  fodder,  millet,  oat  hay,  peanut  hay,  para  grass  hay,  prairie 
hay,  Rhodes  grass  hay,  rice  hay,  rice  straw,  sorghum  and  cowpea  silage, 
sorghum  hay,  Jabosa  grass,  hay,  and  vetch  hay.  The  supplements  to 
alfalfa  were  maize  bran,  cold-pressed  cottonseed  cake,  cottonseed  meal,  a 
mixture  of  cottonseed  meal  and  hulls,  Kafir  corn  chop,  Kafir  corn  head 
chop,  groundnut  hulls,  rice  bran,  rice  hulls  and  rice  polish.  A  table  gives  the 
percentages  of  silica  (insoluble  ash),  lime,  magnesia,  phosphoric  acid,   and 
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potash  found  in  the  samples  used  of  all  these  feeding  stuffs  except   Guam 

-  hay. 

The  author  points  out  that  the  rectum  is  a  recognised  path  of  excretion 
from  the  body  of  sonic  mineral  elements,  but  finds  it  convenient  to  speak 
of  difference  between  the  intake  and  the  faecal  content  as  the  amount  di- 
gested 'and  also  to  call  the  percentage  of  the  intake  that  is  "  digested  ' 
the  coefficient  of  digestibility.  A  table  shows  the  digestibility  of  several 
constituents  of  the  ash  for  each  of  the  rations,  except  Guam  grass,  or  44 
in  all.  In  14  of  the  silica  entries,  10  of  the  lime  and  12  of  the  phosphoric 
I  the  digestibility  was  zero,  that  is  the  amount  in  the  faeces  exceeded 
the  amount  fed.  There  were  no  cases  of  "  negative  digestion  "  of  magne^i^ 
and  potash.  The  averages  of  such  of  the  44  determinations  of  the  coefficient 
of  digestibility  as  were  not  zero  are  given  by  the  author  as  :  silica  22.2, 
lime  ;_'..;.  magnesia  32.3,  phosphoric  acid  22.5,  and  potash  83.2  Group- 
in-  the  determinations  by  the  amounts  ingested  shows,  in  the  case  of 
lime  and  phosphoric  acid  at  least,  that  the  coefficient  of  digestibility  in- 
creases with  an  increase  in  the  amount  consumed,  negative  digestion 
figures  occurring  only  as  a  rule  when  this  amount  was  small.  This  condi- 
tion indicates  that  fairly  constant  amounts  of  each  are  eliminated  daily 
in  the  solid  excrement.  For  lime  the  daily  elimination  is  held  to  be  about 
0.6  gm.  and  the  corrected  digestibility  to  be  about  25  %.  For  phosphoric 
acid  the  elimination  is  0.8  gm.  and  the  approximate  true  digestibility  is 
50  %.  The  data  also  indicate  that  an  increased  digestion  of  I  gm.  of  lime 
is  accompanied  by  an  increased  retention  of  0.74  gm.  of  phosphoric  acid. 
This  ratio  suggests  to  the  author  the  formation  of  tricalcium  phosphate. 

Analyses  of  the  urine  collected  in  the  balance  experiments  show  that 
the  mineral  constituents  appear  in  the  urine  in  fairly  constant  amounts 
which  are  little  if  at  all  influenced  by  the  amounts  eaten  or  the  amounts 
digested.  It  appears  that  1.7  gm.  of  phosphoric  acid,  2.8  gm.  of  lime, 
and  1  gm.  of  magnesia  are  required  per  day  by  sheep  weighing  about 
100  lb.  iu  order  to  maintain  a  mineral  balance.  About  0.2  gm.  of  potash 
and  0.54  i^in.  of  magnesia  per  day  were  stored  by  these  sheep. 

In  [8  experiments  data  are  furnished  as  to  the  sulphur  trioxide  con- 
•    o|   feed   ami   faeces.  The  coefficients  of  digestibility  averaged  47.(1 
Since  most  of  the  sulphui  was  probably  in  combination  with  the  protein 
o|  1 1n-  rations,  the  coefficients  of  digestibility  of  the  latter  are  given  for  com- 
parison.    Their  average  is  stated  as  48.4. 

1  iM  -  Maize  Supplements  and  Substitutes  for  Fattening  Lambs.  —  Dunn,  r.  and 

BWARO,    I.   M.,  in    Iowa    Agricultural  Experiment  Station  Bulletin  185,  pp.  3-14.   Ame;, 
1x9. 

From  a  group  of  [72  range  lambs,  5  lots  of  30  each  were  selected  and 
fed  i  lays,  beginning  November  c6,  i<)i7,  for  the  purpose:  —  (1)  of  test- 

ing Linseed  meal,  whet  bean  feed  meal  and  peanut  meal  as  protein  supple- 
ments to  a  basal  ration  of  shelled  maize,  make  sila.ue  and  alfalfa  hay,  and 
(2)01  determining  the  value  of  maizetgluten  feed  a-  a  partial  substitute  tor 
maize  in  such  a  basal  ration  without  supplement. 
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The  main  results  from  the  control  lot  and  the  three  lots  fed  supplements 
are  given  in  the  subjoined  table.  The  supplements  were  fed  scattered  over 
the  silage  in  amounts  so  adjusted  that  each  of  the  latter  lots  received 
equal  amounts' of  protein  from  this  source.  The  other  feeds  were  given 
according  to   appetite. 

Comparative   value   of   protein   supplements   in   fattening   lambs. 


Supplement 


BO 

3  a 
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Focd  consumed  per  pound 
of  sain 
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7.  " 


<1  'oi 


Feed  saved  by  pound 
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CJ 

01 

so 

s 

None 

I/lnseed  meal.  .  . 
Velvet  bean  meel . 
Peanut  meal .    .    . 


Lb. 

Lb. 

Lb. 

Lb. 

Lb. 

Lb. 

Lb. 

Lb. 

65-7 

O.26 



3:so 

9-5° 

2. II 





65-4 

0.29 

0.53 

3.31 

8.36 

1.86 

0.9  1 

2.15 

65,8 

0.28 

I.03 

3.38 

8.38 

i-75 

0.41 

I.09  . 

65-9 

0.28  I 

O.50 

3.38 

S.24 

1.85 

o.t6 

2.54 ; 

Lb. 


0.48 
0.35 
o.53 


The  feeding  of  supplements,  although  increasing  the  grain  required 
per  pound  of  grain,  enhanced  the  selling  value  of  the  lambs  from  5  to 
20  cents  per  100  lbs.  and  made  a  more  favourable  margin  per  lamb.  Tak- 
ing into  acount  all  the  factors,  it  is  computed  that  $118.60  per  ton  could 
have  been  paid  for  the  linseed  meal,  $67.20  for  the  velvet  bean  feed  meal 
and  $143  for  the  peanut  meal  without  reducing  the  margin  per  lamb  below 
that  of  the  control  lot.  The  actual  purchase  prices  were  $60,  $45  and  S55 
per  ton  respectively. 

The  fifth  lot  received  maize  gluten  feed  exclusively  instead  of  shelled 
maize  during  the  first  60  days,  and  a  mixture  of  maize  gluten  feed,  shelled 
maize  and  linseed  meal  (6:1:1)  during  the  final  3  weeks.  The  average  daily 
gain  per  head  was  0.26  lb.  It  is  estimated  that  the  maize  gluten  feed  was 
97.7 %  as  efficient  as  shelled  maize  when  fed  with  silage  and  alfalfa.  There 
was  a  small  saving  of  maize  silage  and  hay,  but  the  total  grain  required 
for  a  pound  of  gain  was  considerably  increased. 

The  dressing  percentages  varied  from  52.9  for  lot  5  to  54.2  for  the  lot 
receiving  peanut  meal.  The  carcasses  of  the  velvet  meal  lot  graded  first 
in  colour,  covering  of  fat  and  firmness,  with  the  peanut  meal  lot  a  close 
second.     The  control  and  gluten  feed  lots  graded  last  in  these  res*pects. 

Block  salt  was  given  freely  to  each  lot. 

1 195  -  Quantity  and  Composition  of  Ewes'  Milk:  Its  Relation  to  the  Growth  of  Lambs. 
—  Neidig,  R.  E.,  and  Iddings,  E-  J.,  in  Journal  of  Agricultural  Research,  Vol.  XVII, 
No.   1,  pp.  19-32.  Washington,  April  15,  1919. 

During  the  progress  of  an  investigation  upon  different  breeds  of  sheep 
at  the  Idaho  Agricultural  Experiment  Station,  observations  were  made  upon 
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the  rate  of  growth  of  lambs  from  five  breeds  of  ewes  that  are  commonly 
found  in  that  section  of  the  country.  The  results  indicated  that  lambs 
from  some  of  the  breeds  made  a  decided  gain  over  others  in  the  same  pe- 
riod of  time.  It  was  therefore  considered  opportune  to  undertake  a  special 
inquiry    on   the   subject. 

The  chief  factors  in  growth  are  inherited  capacity  and  a  sufficient 
quantity  of  nutritious  food.  In  this  article  the  authors  study  only  the 
second    factor. 

A-  early  ,  i  lata  were  collected  giving  the  analysis  of  ewes'  milk.    They  show  the 

t  variation  that  occurs  between  different  breeds  and  within  the  breeds  in  yield  and  fat 

at.     Fuller  and  Ki.eixheixz  of  the  Wisconsin  Station  weighed  a  lamb  before  and  after 

sucking  the  mother  ewe.     They  observed  that,  when  the  ewes  were  milked  by  hand,   only- 

:!  hall  the  quantity  of  milk  was  obtained  as  when  the  milk  was  sucked  by  the  lamb. 

The  . uuh  its  used  three  ewes  from  each  of  6  breeds  in  the  experiment,  after  selecting  those 
that  showed  the  nearest  to  the  normal  milk  yield  for  their  breed.  The  period  of  investigation 
lasted  50  days.  Every  10  days  after  lambing  the  total  quantity  of  milk  was  recorded,  and 
samples  of  milk  were  taken.  The  weight  of  the  lamb  was  taken  at  birth  and  every  10  days 
thereafter.  The  data  thus  obtained  are  shown  and  discussed  by  a  series  of  tables.  The  fol- 
ic 'win^  are  some  of  the  most  important  facts  resulting  :   — 

With  all  the  ewes  there  was  a  decrease  in  the  milk  flow  at  the  end  of  the  50  day  period  as 
compared  with  the  beginning;  the  only  exception  was  with  a  Cotswold  ewe  which  showed 

1  a  slight  increase. 

There  i~  a  great  variability  in  the  percentages  of  the  constituents  of  ewes'  milk,  among 
the  different  breeds  and  individuals.  The  most  constant  constituent  is  the  lactose,  while  fat 
the  most  variable.  These  results  are  in  harmony  with  Ritzmaxx's.  When  the 
percentages  of  fat  for  live  lactation  periods  of  each  ewe  are  determined  and  compared, 
the  variation  of  fat  content  is  not  so  marked,  which  indicates  clearly  the  value  of  a  number 
"i  te~t->  rather  than  one  single  test  on  an  individual  The  general  averages  obtained  by  the 
authors  during  tin    50  day  period  are  shown  in  Tables  1  and  II. 

Table  I.  -         erage  quantity  and  composition  of  milk  joy  each  h\ 
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Table  11.  - 

—  Relation  of  milk  constituents  of  breeds  tc 

growth  of  lambs. 
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Gm. 

Gm. 
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Hampshire    .    ■ 

108  507 

3  331 

796 

75 

7  585 

5  126 

852 

5 

21  028 

Cots  wold    .   .    . 

77  913 

2427 

572 

50 

5  968 

3  749 

639 

4 

14  318 

Shropshire     .    . 

76636 

2695 

570 

55 

6  107 

3  452 

674 

5 

14  093 

Rambouillet  .    . 

75  no 

2  677 
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45 

5  797 

3624 

D34 

5 

12488 

Lincoln  ... 

63250 

1933 
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40 

5  219 

2999 
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3 

IOO45 

Southdown    .    . 

61  963 

2  I36 

484 

43 

4  554 

2  926 

554 

4 

II  618 

Table  II  shows  that  for  one  breed  only,  the  three  ewes  reared  one  lamb  each ;  with  the 
others  one  or  two  ewes  reared  two  lambs.  This  makes  interpretation  of  the  results  less  easy, 
as  in  general  the  same  quantity  of  milk  will  produce  greater  gain  if  given  to  twin  lambs  (pro- 
vided it  is  sufficient  for  their  growth)  than  if  it  were  given  to  one  lamb  only.  It  appears  that 
the  greatest  factor  in  growth  is  quantity  of  milk  ;  hence  a  high-milk-producing  ewe  is  more 
valuable  than  a  low  one.     The  inherited  capacity  for  growth,  however,  must  not  be  overlooked. 

1 196  -  Goat  Keeping  in  Scotland.  —  The  Scottish  Journal  of  Agriculture,  Board  of  Agri- 
culture for  Scotland,  Vol.  II,  No.  3,  pp.  402-405.     Edinburgh,  July,  1919. 

The  fact  that  the  word  "  goat  "  is  found  not  infrequently  in  place 
names  in  Scotland  from  Godscroft  (i.  e.  Goat's  croft)  in  the  south  to  Ei- 
lean  na  Gothail  in  the  north,  is  sufficient  proof  that  from  remote  antiquity 
the  goat  was  an  animal  of  no  mean  importance  in  the  domestic  economy 
of  Scotland.  Throughout  historical  times  there  is  frequent  reference  to  goats, 
and  within  living  memory  flocks  of  goats  of  some  size  were  maintained  in 
the  Highlands.  In  spring  the  kids  were  separated  from  their  mothers, 
which  were  run  on  pasture,  and  herded.  Every  morning  and  evening  the 
mother  goats  came  down  from  the  hill  to  the  kids,  when  the  goats  were 
milked  or  rather  partially  milked,  and  the  kid  allowed  to  take  the  rest. 
This  went  on  till  harvest  work  came  on,  about  August,  when  the  kids  were 
left  with  their  mothers  and  the  goat  milking  came  to  an  end.  In  those 
days  there  was  a  regular  market  for  goats  and  the  flesh  was  eaten  generally. 
Most  of  the  males  were  castrated  ;  a  three-year-old  wether  yielded  50  to 
60  lb.  of  excellent  meat.  The  extinction  of  this  system  was  undoub- 
tedly hurried  on  by  the  fact  that  goats  are  very  destructive  to  trees, 
so  that  when  trees  began  to  be  planted,  goats  necessarily  had  to  go. 

At  the  present  time  there  must  be  a  considerable  number  of  goats 
in  Scotland,  but  there  are  no  statistics  available  from  which  even  a  rough 
estimate  of  the.  number  could  be  drawn.  First  there  are,  especially  in 
the  Highlands,  the  so-called  wild  goats.  These  are  not  relics  of  an  abor- 
iginal race,  but  descendants  of  the  domestic  flocks.  They  have  been  de- 
liberately maintained  and  in  many  cases  even  recently  put  on  steep  rocky 
places,  as  game  or  with  the  idea  that  they  would  keep  the  sheep  from  these 
dangerous  places  and  so  prevent  losses  (an  idea  not  fully  justified),  or 
on  account  of  the  belief  that  goats  kill  adders,  which  is  very  doubtful. 
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In  the  last  year  or  two  interest  in  the  domestic  goat  has  been  greatly 
revived.  The  number  of  goat-keepers  in  Scotland  is  much  less  relatively 
than  in  England  or  Ireland.  Under  present  conditions  and  given  the  op- 
portunity to  produce  at  home  as  much  food  as  possible  for  domestic  use, 
keeping  of  goats  would  be  extended  if  good  goats  could  be  got  now  at  a 
reasonable  price,  but  the  supply  is  quite  unequal  to  the  demand. 

Of  the  goats  kept  in  Scotland  the  majority  are  of  the  type  of  the  Bri- 
tish goat.  Formerly  it  was  customary  for  Irishmen  to  come  over  with 
a  drove  and  march  them  through  the  country  selling  them  as  the}'  went 
for  very  low  prices,  but  they  were  not  of  much  value.  There  are  also 
many  goats  of  the  foreign  type,  superior  animals,  or  cross-bred  to  the  foreign 
type.  On  account  of  the  high  cost  of  these  animals  and  the  care  needed 
to  keep  them  ,  good  goats  of  the  British  type  would  prove  better  for  the 
cottar  and  ordinary  conditions  as  they  can  be  fed  mostly  on  garden  rubbish 
and   household   scrap*. 

A  really  good  animal  will  yield  4  to  6  pints  of  milk  a  day  and  perhaps 
80  to  90  gallons  a  year.  A  more  usual  yield  is  from  3  to  5  pints  a  day,  with 
a  total  of,  perhaps,  70  gallons  a  year.  If  a  goat  does  not  give  2  pints  a 
day   at   the  least  she  is   not  worth  keeping. 


1 197  -  Pasture  and  Forage  Crops  for  Pork  Production  in  Minnesota,  U.  S.  A.  —  Min- 
nesota Agricultural  Experiment  Station  Report  1918,  pp.  49-51.  University  Farm,  St.  Paul, 
191-. 

The  annexed  table  gives  the  results  with  4  lots  of  pigs  fed  on  alfalfa 
and  rape  pastures.  In  contrast,  unsatisfactory  results  are  cited  with 
10  pigs  fed  on  oats,  peas  and  rape.  The  animals  became  severely  rape 
blistered  at  the  start,  and  gained  only  821  lb.  per  acre  in  98  days,  or 
0.35  lb.  daily  per  pig. 

Growth   of  shotes  on   pastures  supplemented   with    maize,  and  mat:, 

and  tankage. 
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per  pound  of  gain  was  5.46,  4.03,  5.58  and  4.52  lb.  respectively,  and  the  mar- 
gin of  value  of  gain  (at  16  cts.  per  pound)  over  total  feed  cost  was  in  dollars 
0.22,  4.26,  2.26  and  1.25  respectively. 

In  2  experiments  in  hogging-off  maize  the  number  of  hogs  per  acre  was, 
respectively,  25  and  24,  the  gains  per  acre  315  and  582.6  lb.,  the  estimated 
consumption  of  maize  per  pound  of  gain  10.52  and  5.83  lb.,  and  the  tank- 
age fed  per  acre  114  and  76  lb.  It  is  stated  that  the  first  lot  remained 
on  the  maize  field  at  least  2  days  too  long. 

Feeding  tests  with  fall  pigs,  10  to  a  lot,  4  lots  fed  105  days  and  3,  155 
days  from  weaning  to  market  are  also  noted.  One  was  hand  fed  by  the 
Dietrich  standard,  the  others  self  fed  on  maize  mill  feed,  shorts  and  tank- 
age, either  with  or  without  additional  feed.  For  the  lots  fed  the  shorter 
period  —  the  additional  feeds,  in  the  order  of  their  apparent  feeding  value 
as  measured  by  daily  gain,  were  —  (1)  shelled  maize  and  gluten  feed,  (2)  con- 
demned raisins,  (3)  none,  and  (4)  maize  gluten  feed.  For  the  longer  period, 
the  order  was  (1)  alfalfa,  and  (2)  none,  with  the  hand  fed  (Dietrich)  lot 
intermediate. 

1 1 98  -  Comparative  Feeding  Value  of  Field  Peas  and  Barley  for  Pigs.  —  Washington 

Agricultural  Experiment  Station  Bulletin  153,  pp.  8-9,  Pullman,  191 9. 
Four  lots  of  shotes  of  Duroc-Jersey,  Poland  China  and  Berkshire 
breeding  were  fed  49  days  in  January  and  February,  1918,  under  weather 
conditions  not  favourable  to  feeding  operations.  Comparison  was  made 
between  field  peas  (split  or  cracked)  and  shorts  (2  :  1)  and  barley  and  shorts 
(2:1),  supplemented  either  with  tankage  (guaranteed  60  %  protein) 
or  with  linseed  meal  in  amounts  to  make  the  supplement  10  %  of  the  ra- 
tion. The  following  table  gives  a  summary  of  the  results,  the  lots  being 
arranged  in  the  order  of  economy  of  gain  — 

Peas  v.  barley  for  finishing  pork. 


Feeds  compared 

No. 

of 

pigs 

Average 
initial 
weight 

• 
Average 
total 
gain 

Grain 

per  pound 

of  gain 

Shrinkage 
(Pullman 
to  Spokane) 

Dressing 
percentage 

Peas  —  tankage .    .        .    . 
Barley  -*■  tankage .... 
Peas  -(-  linseed  meal .   .    . 
Barley   +  linseed  meal.    . 

12 

13 
1.5 
13 

Pounds 

107.3 
IOO.7 

107. s 
99-8 

Pounds 

77-4 
68.9 

54,9 
60.6 

Pounds 

4.10 
4.26 
4-34 

4-77 

Per  cent. 

16.8 
16.6 

18.5 
II. 7 

82.7 
S3.0 
60.I 
Sj.u 

1199  -  Use  of  '•' Luc-binh  "  iEichhomia  speciosa)  (1)  for  Pig  Feeding;  Develop- 
ment and  Prospects  of  Pig  Rearing  in  Indochina.  —  Chevalier,  a.  et  l,apicque, 
P.  A.,  in  Bulletin  A'iricole  de  I' I nslil ut  Scientifique  de  Saigon,  Vear  V,  No.  7,  pp.  220-222. 
Saigon,  July,   1919. 

M.  P  A.  IvAPiCQUE,  Director  of  the  Tonkin  Navigation  Co.  of  the  Ben- 
thuy  (North  Assam)  Frozen  Meat  Society,  supplied  Mr.  Aug.  Chevalier 
with^  information  on  the  use  of  "  luc-binh  "  as  pig  feed. 

(1)  .See  R.  Sept.  191 7,  No.  798.  {Ed.) 
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M.  CHEVALIER  relates  that  this  plant,  belonging  to  the  Pontederiaceae, 
of  which  the  scientific  name  is  Eichhomia  crassipes  Solms,  or  better 
trnia  sfeciosa  Kunth,  the  oldername.is  called  the  "  Water  Hyacinth  " 
by  the  English  colonists  and  '  Jacinthe  d'eau  "  by  the  French,  these 
names  being  due  to  the  fine  spike  of  blue-mauve  flowers  standing  up  in 
the  centre  of  a  rosette  of  leaves.  For  the  sake  of  the  flowers  this  species 
•I ten   grown   in   basins   for   ornament. 

It  is  a  native  of  Central  America  and  was  brought  at  a  comparatively 
recent  date  (about  the  middle  of  the  19th  century  ?)  to  Indo-Malaya,  where 
it  has  overrun  everywhere,  choking  the  canals  and  causing  an  obstacle  to 
navigation.  It  is  believed  to  have  first  appeared  in  Java,  then  to  have  been 
transported  to  the  Malay  Peninsula,  whence  it  spread  to  Burmah,  Siam, 
Cambodia  and  Cochin-China.  It  appeared  at  Tonkin  after  the  Hawaii 
exhibition   in  1904. 

Today  the  plant  is  overrunning  the  whole  of  Indo-China ;  already  it 
has  invaded  a  large  part  of  tropical  Asia  and  it  is  now  gaining  intemperate 
China.  Few  examples  are  known  of  such  rapid  spreading  of  a  weed  over 
a  continent  of  which  it  is  not  a  native. 

Powerful  dredging  machines  have  had  to  be  constructed  in  various 
countries  to  clear  the  canals  of  this  plant  which  very  soon  fills  them  up. 
M.  CHEVALIER  has  seen  at  Hanoy  ponds,  originally  several  yards  deep, 
choked  up  in  15  years  mainly  by  the  "  luc-binh  ". 

Naturally,  attempts  have  been  made  to  use  part  of  the  "  luc-binh  " 
in   various  industries,  and  the  following  applications  have  been  tried:  — • 

(1)  Suitably  prepared,  it  makes  a  good  textile ;  in  Cambodia,  cords 
made  of  it  for  plaiting  for  arm  chairs  and  deck  chairs ;  also  mats,  blinds, 

string  are  made  from  it.  , 

(2)  It  has  been  thought  to  utilise  the  plant,  which  is  fairly  rich  in 
cellulose,    in   the   manufacture   of  paper  pulp. 

Recently  the  Burmah  Agricultural  Department  advised  its  use 
in  making  a  potash  manure;  its  high  potash  content  makes  it  a  suitable 
ingredienl  in  compost  (1). 

In  his  mile,    M.  P.  A.  I^APICQUE  says  that  M.  A.  Allier,   Technical. 

Director  ai   Benthuy,  finding  difficulty  at  the  end  of  September,  1918,  in 

ining  banana  tree  trunks  as  pig  feed,  attempted  to  use  "  luc-binh  " 

ubstitute.  The  procedure  was  as  follows :  -    Twice  a  day,  morning  and 

ring,  women  collected  the  plants  which  immediately,  while  in  the  fresh 

broken  up  and  cooked  for  3  hours  in  sufficient  water.     To 

■  \"  lb.    oi   luc-binh  were  added    220  lb.   broken  maize  and  220  lb. 

bran,  which  is  sufficient  maintenance  ration  for  250  pigs  of  any  age, 

md    ilso  !'>;   breeding  sows  which  always    incline  to  fat,  a  disadvantage 

rov  ing  time. 

1  a  fattening  ration,  J^of  luc-binh,  '  :i  of  maize  and  | .,  of  bran  would 
be   required. 

The  results  obtained  were  very  good  the  pork  from  pigs  thus 

fed  with  luc-binh   \\      excellenl   to  The    health    law    inspection 
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authorities  had  no  criticism  to  make,  and  for  all  sorts  of  preserves  the 
plant  appears  to  give  the  best  results. 

In  regard  to  pig  rearing.  M.  BapicquE  adds  the  following  additional 
information:  — 

"  I  should  state  we  have  imported  English  and  Australian  boars 
and  sows  of  the  white  breed,  and  not  without  difficulty  obtained  sows  of  all 
the  local  breeds  coming  from  Black  Rivert,  Tuyen  Quang,  Tranninh,  the 
Meo  country,  the  Delta,  Monkay  and  Pakhui.  The  crosses  obtained  give 
up  to  the  present  80  %  of  mixed  breeds  which  have  acquired  almost  all 
the  sire's  characteristics.  We  are  trying  to  find  which  cross  to  recommend, 
i.  e.  one  having  the  hardiness  of  the  local  breed  with  the  early  fattening 
qualities  of  the  boar.  Up  to  now  the  best  results  obtained  have  been 
by  crossing  Chinese  sows  with  a  pure  Yorkshire  boar.  Pig  rearing  on  a 
large  scale  will  be  a  valuable  resource  for  Cochin-China,  and  Indo-China 
offers  all  facilities  for  the  purpose  ". 

M.  Chevalier  is  of  the  same  opinion,  and  adds :  — ■  Indo-China,  which 
produces  abundance  of  rice  and  \naize,  will  have  at  her  disposal  more 
and  more  in  the  future  industrial  by-products  suited  for  pig  feeding  on 
a  large  scale.  Besides,  rural  breeding  such  as  practised  by  the  natives 
ma3r  be  greatly  developed,  no  prejudice  or  religious  cause  being  opposed  to 
it  as  in  the  French  Colonies  in  Africa.  Hence  France  could,  in  the  not-dis- 
tant future,  have  considerable  resources  in  frozen  pork,  salt  provisions  and 
lard  from  her  possessions  in  the  Far  East. 

1200  -  Influence  of  Feed  on  the  Melting  Point  of  Lard.  — Templeton,  g.  s.  in  Alabama 

College,  Agricultural  Experiment  Station  Report.  1918.  p.  30-31.  Auburn  1919. 

The  author  has  made  an  experimental  study  of  the  effect  of  certain 
concentrated  feeds  on  the  melting  point  of  lard,  in  the  south  of  the  United 
States. 

Six  lots  of  8  hogs  were  started  on  the  experiment,  but  one  lot  had  to 
be  discarded  because  the  ration  consiting  of  maize,  -j-  "  velvet  bean  and  pod 
meal  "  (cake  consisting  of  the  unshelled  legume  Mucuna  pruriens  var. 
utilis)  and  tankage  (4:4:  1)  was  not  acceptable.  The  lot  fed  with  maize 
and  tankage  (8  :  1)  dressed  out  satisfactorily,  and  produced  a  lard  having  a 
melting  point  of  44.i5°C.  The  lot  fed  with  maize  +  velvet  bean  and  pod 
meal  -f  peanut  meal  in  the  ratio  3:3:2  (not  a  very  palatable  ration) 
produced  lard  having  a  melting  point  at  42.5°C.  The  carcasses  of  the 
three  lots  fed  with  varying  proportions  of  maize  and  peanut  meal,  were 
graded  as  "  medium  soft  ".  In  these  three  lots,  the  proportions  of 
maize  and  peanut  meal  were  respectively  1:1,  2:1,  and  3:1,  and 
the  corresponding  melting  points  of  the  lard  produced  were,  40. 350.  40.20 
and  40. 570  C. 

1201  -  Case  of  Rudimentary  Hermaphroditism  in  the  Cock.  —  Fatjre,  c,  in  Comptes  poulti 

renins  des  Seances  de  la  Societe  de  Biolozie,  Vol.  LXXXII,  No.  14,    pp.  519-520.    Paris. 
May  17,  1919. 

The  hormones  secreted  by  the  testicle  determine  in  the  animal 
organism  the  secondary  sex  characteristics.  It  is  known  that  the  absence 
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-tide,  through  experimental  removal  or  its  non-development, 
;ries  of  modifications  affecting  the  whole  individual.  The  author 
qnotes  the  case  of  a  3-year  old  cock  which  showed  notable  morphological 
modifications:  absence  of  the  large  tail  feathers,  appearance  resembling 
that  of  the  female,  but  with  a  plumage  richer  than  a  hen's,  and  spurs  little 
developed.  As  the  animal  was  killed  for  sale,  a  histological  examination 
of  the  internal  genital  organs  was  made,  which  showed  a  series  of  tubes 
(measuring  only  40  to  50  ;j.  in  diameter,  against  150  j/,  in  a  normal  cock 
tioned  in  different  ways  and  resembling  in  appearance  testicular  forma- 
tions, but  totally  unprovided  with  seminal-line  cells;  in  no  point  were 
figures  observed  similar  to  ovary  formations. 

I  knee,    the    case   was  that  of  a  cock    having    misshapen  testicles 
characterised  by  the  complete  absence  of  seminal  material.    This  arrested 
vth  led  secondarily  to  the  appearance  of  certain  external  female  cha 
racteristk>. 

The  author  suggests  the  case  in  question  may  be  grouped  among 
those  of  rudimentary  or  false  hermaphroditism. 

1202  -  The  Conformation  Of  the  Laying  Hen.  —  Utility  Poultry  Journal,  Vol.  Ill,  pp.  24-26. 

Newport,  Salop,  191 8. 
The  annual  conference  and  inspection  of  the  trials  held  at  the  Harper 
Adams  Agricultural  College,  Newport,  Salop,  England,  in  August,  1918, 

•  1  the  appointment  of  a  Committee  to  consider  the  question  of  drawing 
up  a  standard  to  which  the  breeders  of  utility  stock  should  endeavour  to 
make  their  birds  conform,  without  sacrificing,  if  possible,  the  characteristics 

he  distinct  breeds.  With  the  object  of  obtaining  data  upon  which  to 
draw  up  such  a  standard,  the  College -staff,  at  the  request  of  the  Committee, 
undertook  a  series  of  measurements  in  October,  1918,  on  the  birds  in  a 
number  of  i  ntative  pens  of  the  various  breeds  represented. 

The  measurements  taken  were:  — 

Con  toy  motion  of  body  and  laying  capacity. 


(  Dtel 


: 

i:tli  ol  keel 

.    . 
■1  pelvic  t>  •.!■ 

rth  ment 

ab  .    . 

» 

! 


1  •-!  in. 
35 
I 
2-8 

o-93 
137 


6'5 
36 

098 

138 


$"2 

3'1 

o-8 


;'- 

'■"! 

) 

— 

X" 

3'2 

3'3 

— 

3'6 

23 

27 

3i 

27 

-7 

m  the  basal  joint  of  the  neck  to  the  oil  gland    it 
■t  the  tail;  (2)  breadt  ck,  taken  between  the  inside  of  the 
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ingers  when  spanning  between  the  depressions  on  the  hips  ;  (3)  length 
>/  keel,  from  fore  end  to  hind  end ;  (4)  abdomen,  from  the  end  of  the  keel 
o  the  pelvic  bones  ;  (5)  distance  between  the  pelvic  bones ;  (6)  girth  measu- 
■ement,  taken  by  passing  the  tape  completely  round  the  bird  in  the  same 
)osition  as  the  measurement  for  breadth  of  back,  the  legs  of  the  bird  being 
iirected  backwards. 

The  subjoined  table  gives  the  averages  of  each  of  the  6  measurements 
or  Teghorns,  and  only  the  averages  of  the  4th  measurement  for  the  other 
needs,  as  this  figure  seems  most  indicative  of  laying  capacity. 


203  -  Effect  of  Certain  Grain  Rations  on  the  Growth  of  the  White  Leghorn  Chick.  — 

Davis,  Buckner  G.,  Nolian,  E.  H.,  Wilkins,  R.  H.  and  Kastle,  j.  K.  (Depaitmentof 
Chemistry,  Kentucky  Agricultural  Experiment  Station),  in  Journal  of  Agricultural  Re- 
search, Vol.  XVI,  Xo.  12,  pp.  305-313,  Washington,  D.  C,  March  24,  1919. 

These  experiments  were  carried  out  in  order  to  ascertain  the  insum- 
iency  of  the  proteins  of  rice,  oats,  barley,  hominy  and  gluten  flour  in 
romoting  normal  growth  in  the  white  Teghorn  chick. 

Three  lots  of  60  White  Leghorn  chicks  each  were  kept  under  identical 
onditions  except  that  the  diets  were  different.  Tot  1  was  fed  a  ration  con- 
isting  of  equal  parts  of  finely  ground  soybeans,  wheat,  wheat  bran, 
unflower  seed,  and  hemp  seed.  Tot  2  received  a  ration  consisting  of 
qual  parts  of  finely  ground  barley  rice,  hominy  and  oats  to  which  was 
dded  enough  gluten  flour  and  butter  fat  to  raise  the  protein  and  fat 
ontent  to  that  of  Tot  1.  Tot  3  (control)  received  a  ration  known  as 
tie  standard  Cornell  ration  (1). 

Table  I  presents  the  weekly  weight  and  mortality  records  of  these 
aree  lots  of  chicks,  covering  a  period  of  28  weeks,  in  which  time  there 
ere  no  unusual  weather  conditions  or  epidemics  among  these  chicks,  so 
aat  these  figures  represent  the  degree  of  nourishment  afforded  by  the 
ations  fed  to  the  separate  lots. 

The  following  deductions  are  made  from  these  experiments  : — 

The  proteins  of  rice,  oats,  barley,  hominy,  and  gluten  flour  are  ineffi- 
ient  in  promoting  normal  growth  in  the  White  Teghorn  chick.  It  was  not 
ossible  at  this  timet  o  show  wherein  these  proteins  are  limited,  but  the  wri- 
jrs  hope  to  be  able  to  prove  this  by  experiments  which  are  now  in  progress, 
hese  proteins  seem  to  have  a  retarding  action  on  the  development  of  the 
sternal  sexual  characteristics  and  their  functions,  which  accompanies  the 
rrested  growth  of  the  chicks: 

The  apparent  weakened  vitality  of  the  chicks  of  Tot  I  is  not  attribu- 
;d  to  any  toxic  action  of  the  soybean. 


(1)  Cf.  Nixon  Clara,  Feeding  Young  Chickens.    X.  Y.  State   College  of  Agr.,  Cornell 
eadlng  Course,  Vol.  4,  No.  88,  p.  176,  191 5. 
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Table  I. 

—  £/?<?d  of  various 

diets  on  the  growth 

of  White  Leg} 

orn  chicks. 

Lot  I 

Lot  II 

Lot  III  (Control; 

\\<.ek 

Average  weight  of 

Number 

Average 

Number 

Average  weight  of 

Number 

of 

weight 

of  cocks 

of 

nf 

: 

Ul 

;5  cocks 

17  hens 

Mean 

Chicks 

and  hens 

chicks 

25  cocks 

17  hens 

Mean 

Chicks 

Gm. 

Gm. 

Gm. 

Gm. 

Gm. 

Gm. 

41.0 

39-4 

40.2 

60 

41.8 

60 

42.I 

41. 1 

41.6 

60 

I 

70.4 

66.5        68.4 

56 

52.2 

59 

72.2 

69.2 

70.7 

55 

i 

IOO.9 

6.8|      98.8 

55 

66.1 

54 

IO9.7 

95-6 

102.6 

53 

3 

1  V  -5 

7      142.6 

55 

76.3 

52 

161. 4 

140.9 

INI. I 

53 

I 

179.9      181.6. 

55 

89.2 

50 

231.6 

I9I.7 

211. 6 

53 

5 

206.6 

235-5     246.5 

55 

98.8 

46 

292.2 

248.8 

2  7°-5 

53 

0     286.5 

55 

106.9 

45 

360.9 

23S.3 

324-6 

52 

7 

3634 

H8.5      34°-9 

53 

1-,.  | 

37 

442.8 

354-4 

398.6 

52 

240.6 

382.5     401.5 

52 

148.6 

35 

496.9 

395-6 

446.2 

52 

9 

17"-" 

423-1      447-5 

53 

154-1 

34 

537-1 

409.9 

473-7 

5i 

IO 

460.9     489.5 

49 

162.5 

24 

630.9 

4SS.7 

559-o 

4s 

i  i 

583.5 

523.7     556.1 

48 

182.3 

22 

'74-4 

506.4 

590.4 

48 

i  i 

653-1 

4     617.9 

47 

221.6 

21 

812.9 

622.2 

7I7-5 

48 

*3 

733-4 

..9     684.6 

46 

244-3 

21 

902.3 

682.4 

792.3 

P 

1 1 

795-8 

684.2      71"." 

45 

251. 1 

21 

953-2 

695.1 

824.1 

48  J 

15 

740.1      784.2 

45 

!  293.4 

20 

980.4 

7I7-3 

848.8 

48 

[6 

790.6     872.5 

45 

325-6 

20 

1  063.2 

780.9 

922.1 

,8 

'7 

1  024.5 

844.2     934-3 

45 

361.5 

20 

1  i54-y 

841.8 

998.3 

4ll 

(8 

• 

930.6  1  004.2 

45 

441.1 

20 

I  252.7 

889.4 

1  071.0 

48 

ig 

1  135-9 

050.2 

11 

474-6 

19 

I  295.3 

922.9 

1  190. 1 

47 

20 

1  184.6 

1  010.2  1  097.4 

44 

521.4 

19 

1  24_|.S 

956.2 

1  150.5 

47  J 

J  I 

1  044.4 

44 

543-7 

19 

1  396.8 

992.2 

1  194.4 

47  ] 

J  J 

1  214.5 

1  055.8  1  135. 1 

44 

565-8 

19 

1  430.6 

1  038.4 

1  ?34-5 

47 

1  204.6 

1  101.1  1  152. S 

M 

615.6 

19 

1  442.6 

1  047.6 

1  245.1 

47 

1  215.5 

1  094.3  1  154-9 

1  1 

663.8 

19 

1  462.1 

1  066.2 

17 

-5 

1  106.7 

1  029.3  1  £43-° 

44 

19 

1  480.0 

1  082.6 

1  281.3 

45 

1  084.5  1  126.5 

11 

T9 

1  528.5 

■  075-4 

1  301.9 

43 

1  135.  ,  1  [92.8 

42 

781.9 

19 

1  560.0 

1  090.2 

1  325-4 

43 

1  294.3 

,6ii  2  58.  | 

1- 

809.4 

,      '9 

I     VM.I 

1     !  2O.4 

1  357-5 

1- 

I  -  Egg  Weight  as  a  Criterion  of  Numerical  Production  in  the  Domestic  Fowl.— 

II  \  of  the  American  'ion  of    Instructors    and    Invsi  •: 
summarised  in  Utility  Poultry  Journal,  Vol.  IV,  No.  7,  p.  23,  Harper  Adams  Agricultural 

wport,  Salop,  1919, 

The  author  undertook  an  enquiry  to  ascertain  whether  computatiol 

upon  the  weighing  of  only  r.o  eggs  laid  as  closely  as  possible  to  the 

■  I    the   absolute   vernal  and  autmnal  maxima  respectively  would 

afford  a  sati  ■■  basis  for  computing  the  weight  production  corre* 

tions.  This  was  attempted  first  for  the  period  of  the  vernal  maximum. 

To  this  end,  the  mean  weight  of  to  eggs  laid  by  each  member  of  the  flock 

between    April    11    and  25   was  computed,   and   the  difference   betwe 

tin-  mean  weighl  of  these  ten  eggs  and  the  mean  weight  of  the  first  10  eg; 
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aid  by  that  hen  at  the  beginning  of  her  first  laying  year  calculated  as  a 
>ercentage  increase  or  decrease.  The  April  production  was  very  rapid; 
8  out  of  37  hens  laid  10  eggs  within  the  dates  mentioned,  and  the  others 
q  only  slightly  longer  time.  In  no  instance  was  it  necessary  to  pass  the 
units  of  April  8  or  29.  The  data  show  that  the  small  group  of  hens 
haracterised  by  a  percentage  increase  in  egg  weight  of  more  than  10 
ave  a  higher  mean  production  (142  eggs)  than  any  group  with  a  smaller 
>ercentage  of  increase  in  egg  weight. 

Each  succeeding  group,  characterised  on  a  smaller  percentage  increase, 
ave  a  correspondingly  smaller  annual  production,  down  to  the  group 
ranif  esting  a  decrease  in  mean  egg  weight,  with  a  mean  annual  production 
f  only  106  eggs.  Dividing  the  flock  as  the  mean  percentage  of  increase 
more  or  less  than  6,  there  result  13  hens  in  the  high  percentage  group 
dth  a  mean  annual  production  of  138  eggs,  and  24  in  the  low  percentage 
roup  with  a  mean  production  of  109  eggs. 

In  view  of  these  results  it  seemed  desirable  to  ascertain  whether  the 
lethod  would  apply  also  at  the  autumnal  weight  maximum  in  September. 
>uring  the  latter  month,  in  contrast  to  April,  4  hens  did  not  lay  at  all, 
hile  3  laid  only  3  eggs  or  less,  so  that  no  records  are  included  of  hens  that 
id  not  lay  at  least  5  eggs  in  September.  Again,  the  production  at  this 
eriod  was  scattered  as  compared  with  that  in  April.  Often,  eggs  laid  in 
le  earlier  part  of  the  month  had  to  be  included,  instead  of  only  those  laid 
uring  the  latter  half  of  the  month. 

From  the  September  data  it  appears,   as  in  the    former   case,    that 

igher  production  is  correlated  with  the  higher  percentages  of  increase  in 

*g  weight.     The  maximum  group  production   (147)   occurred  in  those 

:ns  whose  increase  in  mean  egg  weight  was  above  13  %.     Selecting  above 

1  %  gave  7  birds  whose  mean  production  was  143  eggs.  Selecting  above 

%  gave  12  hens  whose  mean  production  was  139  eggs.     On  the  other 

and,  selecting  below  o  %  (birds  showing  decrease  in  egg  weight)  gave 

hens  with  a  mean  production  of  only  108. 

Hence  the  innate  egg-producing  ability  of  a  hen  is  manifested,  not 
ily  by  the  number  of  eggs  laid  within  a  year  or  some  longer  or  shorter 
riod,  but  also  by  the  degree  of  increase  or  decrease  in  the  mean  weight  of 
;r  eggs,  when  this  increase  or  decrease  (calculated  as  percentage  ■ — ■  increase 
—  decrease)  is  measured  at  those  periods  of  laying  (the  vernal  and 
itumnal  maxima)  characterised  by  the  markedly  increased  production  of 
le  flock.  On  this  basis,  groups  of  hens  can  be  differentiated  as  accurately 
and  more  easily  than,  by  any  other  means. 

105  -  Experiments  on  the  Feeding  Vaiue  of  Whale  Meal  for  Poultry  (1).  — 

Utility  Poultry  Journal,  Vol.  IV,  No.   6,  pp.    19.     Newport,  Salop,   19 19. 
This  experiment  was  conducted  with  the  idea  of  testing  the  feeding 
ilue  for  egg  production  of  whale  meal.     For  the  purpose  of  the  experi- 
ent  four  Leghorn  pullets  and  a  cockerel  were  used.    They  were  penned 

a   small  enclosed  run  with  a  small  scratching   shed   house  attached. 


(1)  See  also  R.,  July-September,    1919,  No.  1009.     (Ed.) 
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The  birds  were  fed  three  times  per  day,  viz.,  at  y  a.m.,  with  a  mixture  of 
in  consisting  of  wheat,  oats,  and  maize  ;  at  noon  they  were  given  their 
warm  mash  consisting  of  the  following  mixture:  Whale  meal  (scalded), 
i  i  Kirt  1  >y  w  eight  —  clover  meal  (scalded)  i  part  —  bran  (scalded)  i  part  — 
oat  meal  or  sharps  4  parts.  The  oat  meal  and  sharps  were  fed  on  alternate 
days.'  The  quantity  of  food  given  averaged  2  oz.  of  grain  and  2  oz. 
of  dry  meal  per  day  per  bird.  At  4  p.  m.  the  birds  were  again  given  a  feed 
<  >f  the  grain  mixture,  as  in  the  early  morning.  The  grain  was  fed  in  scratch- 
in-  litter  and  the  soft  mash  in  troughs.  The  whale  meal  was  used  in  the 
same  proportion  as  fish  meal  had  been  used  previously,  and  was  made  to 
substitute  it  entirely  from  the  date  of  the  commencement  of  the  experiment. 

During  the  31  days'  trial  (from  April  5  to  May  5)  the  weights  of  the 
birds  showed  a  slight  average  increase.  The  four  pullets  laid  101  eggs,  giv- 
ing an  average  per  bird  of  25.25  eggs  for  the  period.  The  eggs  produced 
were  all  over  2  oz  in  weight  and  did  not  develop  any  tainted  flavour  from 
the  whale  meal. 

After  the  first  day  the  birds  took  to  the  new  food  readily  and  were 
always  eager  for  their  mash  afterwards.  The  rather  strong  smell  of  the 
meal  probably  put  them  off  for  the  first  day. 

Conclusions.  - —  The  results  obtained  show  that  whale  meal  may  be  used 
as  a  substitute  for  fish  or  meat  meals  and  that  no  detrimental  effects  are 
produced  either  upon  the  birds  themselves  or  the  quantity  or  quality  of 
the  eggs  produced. 

A  comparison  of  the  chemical  composition  of  the  product  with  that  of 
ordinary  fish  meal  or  meat  meal  is  distinctly  favourable  to  the  extended  use 
of  the  product  now  reported  upon.  A  crude  protein  content  of  34  per  cent. 
or  more  indicates  that  the  poultry-keeper  would  be  justified  in  the  use  of 
the  meal,  similarly  to  fish  meal,  as  a  protein  concentrate.  A  crude  fat 
content  of  id  per  cent,  corresponds  very  closely  with  that  of  agrade  of  lish 
meal  rich  in  fat.  The  ash  content  being  noticeably  similar  to  that  of  these 
better  known  products  and  including  24  per  cent,  of  calcium  phosphate 
would  appear  to  indicate  equal  suitability  to  the  needs  of  growing  stock, 
while  a  negligible  percentage  of  salt  in  the  whale  meal  will  appeal  to  the 
poultry  keeper  who  has  had  experience  with  brands  of  fish  meal  that  con- 
tain excess  >>\  this  undesirable  ingredient. 

-  Cotton  Seed  Meal  as  a  Poultry  Food(i):  Experiments   in  North  Carolina, 

U.  S.  A.       KAUPP,  B.  1\,  in  Journal  of  the  American  Association  oj  Poultry  Instructors  and 
.  Vol.  5  ;  summarised  In  Utility  Poultry  Journal,  Vol.  IV,  No.  7,  pp.  33-23 
Harper   Vdama  Agricultural  College,  Newport,  Salop,  1919. 

The  author  experimented  for  a  period  of  5  years  at  the  North  Carolind 
periment  Station  on  the  effect  of  cotton  seed  meal  as  a  poultry  food  ; 
the  conclusions  arrived  a1  are  given  below. 

Cotton  seed  meal  contains  gossypol,  which  in  turn  contains  two  pig 
(a)  a  l.iown  resinous  substance  :  and  (/>)  a  yellowish  crystallisabl 

R-i   '"    •   Jan.,   No.   64;  March,   No.    jo6;   April,   No.   443;   June,  N.  661 
Julj, 
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substance.  The  pigment  of  gossypol  is  stored  to  a  greater  or  less  extent 
n  the  fat  of  the  yolk  of  eggs  by  hens  consuming  the  meal. 

Gossypol  to  the  amount  contained  in  an  ounce  of  cotton  seed  meal,  con- 
sumed daily  by  adult  fowls,  produces  injurious  effects  such  as  pendulous 
:rops  and  depraved  appetite,  the  latter  leading  to  the  eating  of  sticks  and 
pieces  of  litter  (as  straw),  resulting  in  impaction  and  the  death  of  the  fowl, 
[f  the  total  food  consumed  consists  of  30  %  cotton  seed  meal,  there  are 
ikely  to  be  ill  effects  and  some  deaths  due  to  the  meal.  If  the  cotton  seed 
meal  be  given  in  the  mash  alone,  and  the  birds  are  given  a  morning  and 
vening  scratch  feed  and  in  addition  allowed  more  or  less  range  so  that 
they  can  forage  more  feed,  the  effects  are  not  nearly  so  bad,  as,  if  they  get 
sick  of  the  meal,  they  will  have  a  chance  to  "  lay  off  "  for  a  while  and  later 
return  to  it.  This  seems  to  account  for  the  different  opinions  on  the 
feeding  of  cotton  seed  meal.  Birds  eating  excessive  amounts  of  cotton 
seed  meal  or  its  gossypol  apparently  die  from  emaciation  and  starvation 
awing  to  the  fact  that  they  refuse  feed. 

Twenty  per  cent,  cotton  seed  meal  in  broiler  fattening  proved  un- 
atisfactory,  and  the  same  results  were  obtained  in  cram  feeding  work 
of  old  hens.  In  two  of  the  3-year-old  feed  tests  the  highest  percentage  of 
deaths  was  from  the  cotton  seed  meal  lot.  It  is  generally  conceded  that 
high  percentages  of  cotton  seed  meal  and  of  linseed  meal  cause  a  higher 
death  rate  than  many  of  the  higher  concentrates. 

There  are  marked  differences  in  individuals  as  to  their  tolerance  of 
cotton  seed  meal.  Heating  the  meal  to  a  high  temperature  has  a  ten- 
dency to  lessen  its  injurious  effects.  The  feeding  of  large  amounts  of  the 
meal  has  no  ill  effects  upon  the  progeny.  Fed  to  young  chicks  in  quanti- 
ties not  over  10  %  of  the  mash  it  has  given  good  results.  It  is  high  in 
adobulin,  a  protein  stimulative  to  growth  and  development,  also  in  alkali- 
soluble  protein,  likewise  stimulative  to  growth. 

The  limit  of  safety  in  feeding  cotton  seed  meal  for  all  purposes  to  fowls 
is  perhaps  about  10  %  in  mash,  allowing  the  birds  to  feed  twice  daily  in 
addition. 

1207  -  Castor  Bean  Meal  as  a  Poultry  Food ;  Trials  at  the  Harper  Adams  Agricultural 

College,  Newport,  Salop,  England.  —  Atkinson,  H.  T.,  in   Utility  Poultry  Journal, 
Vol.  IV,  No.  3,  p.  21.  Newport,  Salop,  1919. 

Six  cockerels  were  given  food  consisting  of  I  part  castor  meal  and 
5  parts  mixed  meal  (sharps,  ground  oats,  etc.)  at  the  rate  of  4  y2  to  5  oz. 
per  bird  each  day ;  a  little  gram  food  was  given  in  addition,  and  grit  and 
water  were  also  available.  The  birds  ate  the  food  eagerly  but  steadily 
ost  weight,  and  after  about  10  days  they  began  to  look  unhealtlry.  At 
the  end  of  36  days  one  bird  died,  and  four  days  later  another.  Forty 
lays  later  ordinary  diet  without  castor  meal  was  given  and  the  remaining 
Dirds  slowly  recovered.  The  total  loss  in  weight  over  the  period  was 
7.25  lb.,  or  1. 21  lb.  per  bird.  Post-mortems  of  the  dead  birds  disclosed 
;he  ordinary  symptoms  of  poisoning. 

The  conclusion  is  that  castor  meal  should  be  rigorously  excluded  from 
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mixed  meals  and  in  buying  these  feeds  the  poultry  keeper  should  make 
sure  that  no  castor  is  included  in  meal  purchased. 

1208  -  Final  Report  of  the  5th  Poultry  Egg-Laying  Trials,  1917-18,  at  the  Harper 
Adams  Agricultural  College,  Newport,  Salop,  England.  —  Utility  Poultry  journal, 
Vol.  in,  pp.    7-11.  .Newport,    Salop,  191S. 

The  trials  lasted  from  Oct.  21,  1917  to  Oct.  20,  191S  in  the  small 
flock  section  and  from  Nov.  11,  1917  to  Nov.  10,  191s,  in  the  large  flock 
section. 

The  total  results  are  shown  in  Table  I,  and  comparisons  with  the  re- 
turns of  previous  years  in  Table  II. 

In  the  1917-1S  trials,  the  best  pen,  that  winch  gave  the  maximum 
of  eggs,  laid  1351  (225  per  hen),  while  the  worst  gave  428  (71  per 
hen).  The  maximum  number  of  eggs  per  group  was  141S  or  235.5  Per  nen- 
N< )  account  was  given  of  the  relation  between  weight  of  bird  at  beginning 
of  trials  and  proportion  of  big  eggs  (weighing  over  2  oz.)  to  small  eggs 
(undef*  2  oz.)  laid.  It  is  often  the  most  active  birds  that  give  a  larger 
pn  'portion  of  small  eggs.  Of  the  hens  that  laid  250  eggs  and  over,  the  two 
with  the  largest  number  of  small  eggs  were  hatched  2  weeks  after  the  others 
in  the  same  group.  It  appears  that  there  may  be  a  period  previous  to 
the  beginning  of  laying  when  it  is  essential  to  keep  the  birds  in  a  thriving 
condition  so  that  the  egg-producing  organs  may  be  developed  properly. 
The  number  of  deaths  was  generally  low:  4  %,  of  which  3.1  %  was  of 
other  breeds  than  the  White  Leghorns  and  White  Wyandottes.  This  is 
a  new  proof  of  the  inexactitude  of  the  claim  that  breeding  for  greater 
-production  causes  loss  of  stamina.  The  quantity  of  foods  consumed 
daily  per  bird  was  2  oz.  meals  (in  mashes)  and  i2  3  oz.  grain,  with  vegetable 
additions  (swedes,  cabbage,  potatoes  and  lawn  mowings),  grit  and  shell. 
The  total  weight  of  eggs  was  11  58c  lb.  and  the  total  weight  of  meal 
and  -rain  consumed  was  lb.,  or  1  lb.  of  eggs  was  obtained    for  each 

4.2  lbs.  of  food. 


TABLE  I.  —  Egg-laying  trials   1917-18  ;  total    results. 


BREED  Xo-  Total  No.         Average  Average 

r   «_•   3  t  weight  .  .   . 

of  birds  of  eggs  per  egg  P"  bird 


oz. 


I«egb.i.»rus  . 

1 

Other  bro.il-    . 


216 

31  92S 

2  04 

m:S 

198 

34  271 

1  97 

I73'i 

54 

7  947 

2  04 

I47"J 

48 

6  443 

134-2 

48 

5661 

2*04 

117-0 

-)- 

5  5l" 

205 

131*2 

ils  an  :  avera  es  606  91  760  203  1 4 19 

'  J  . 


POULTRY 


1201 


Table  II.  — ■  General  results  of  previous  trials. 


Number  of  birds  in  trial 
Total  No.  of  eggs  laid  . 
Average  No.  per  bird   . 
Best  pen:  No.  of  eggs 
Worst  pen :  No.  of  eggs 


1912-13 


1914-15 

1913-14 

(10  months 
only) 

1915-16 

1916-17 


600 

91  "5 
i5i'9 
1  389 
326 


300 

56  184 

187-28 

1339 

615 


300 
50562 
168-5 

I  272 
748 


600 

98898 

164-8 

I  513 

471 


354 

52638 

148-7 

1  496 

537 


1209  -  Sex,  Reproduction  and  Heredity  in  Pigeons.  —  Nature,  vol.  103,  No.  2596,  pp.  436- 

437.  London,  August  2,  19x9. 

Dr.  Oscar  Riddle  has  previously  brought  forward  evidence  to  show 
that  male  pigeons  arise  from  eggs  (yolks)  of  less  storage  metabolism,  which 
implies  small  size  and  higher  (oxidising)  metabolism,  and  that  females 
arise  from  eggs  (yolks)  of  greater  storage  metabolism,  which  implies  large 
and  lower  (oxidising)  metabolism.  He  has  now  {Journal  of  Experimen- 
tal Zoology,  Vol.  XXV.,  1918,  pp.  227-254)  studied  two  cases  of  female 
"  identical  twins,  "  ands  seeks  to  show  that  the  ova  (yolks)  which  produced 
both  of  them  were  extraordinarily  and  abnormally  large.  Dr.  Riddle's 
evidence  is  necessarily  indirect.  The  eggs  when  laid  were  very  large  com- 
pared with  all  the  other  eggs  produced  by  the  particular  parents  (totals 
of  116  and  134  eggs).  Double-yolked  eggs  in  doves  are  practically  res- 
tricted in  their  production  to  hybrids  from  wider  crosses,  or  to  birds  show- 
ing striking  reproductive  abnormalities,  or  to  both  of  these,  and  would  not 
be  expected  to  appear  in  the  series  in  which  the  two  cases  of  "  identical 
twins  "  were  found. 

It  is  suggested  that  the  blastoderm-borders  will  be  abnormally  raised 
in  extraordinarily  large  eggs,  and  abnormally  lowered  in  extraordin- 
arily small  ones,  and  that  this  might  lead,  for  physical  reasons,  to  the  es- 
tablishment of  two  independent  foci  of  development.  If  male  "  identi- 
cal twins  "  were  found  developing  from  a  very  small  egg,  it  would  be  an 
interesting  corroboration  of  the  author's  theory.  Meanwhile,  he  thinks 
that  the  available  data  point  to  the  conclusion  that  each  pair  of  female 
"  identical  twins  "  arose  from  a  single  ovum  of  high  storage  metabolism. 

In  healthy  doves  and  pigeons  the  right  testis  is  larger  than  the  left 
in  a  very  high  percentage  of  cases,  yet  in  the  female  it  is  the  left  ovary 
that  persists.  The  left  testis  more  nearly  approaches  the  ovary  than  does 
the  right.  In  disease,  particularly  in  tuberculosis,  the  testes  undergo 
extreme  atrophy,  but  more  in  the  right  than  in  the  left  ;  the  ovary  does 
not  seem  to  suffer  reduction  in  size.  The  right  testis  of  the  very  young 
birds  (from  embryos  to  squabs  a  few  weeks  old)  is  normally  longer  than  the 
left.  The  single  (persistent)  left  ovary  of  young  female  squabs  is  twice, 
or  more  than  twice,  as  long  as  is  either  testis  in  males  of  similar  age  (three 
to  seven  weeks).     Now  Dr.  Riddle  finds  (Anat.  Record,  Vol.  XIV.,  1916, 
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pp.  283-334)  that  in  hybrids  the  normal  size  relations  of  the  two  testes  are 
often  disturbed,  sometimes  reversed,  approximating  to  the  female  condi- 
tion. The  number  of  such  reversed  cases  increases  as  the  width  of  the 
cross.  The  excess  of  males  from  such  crosses  is  also  known  to  increase 
similarly,  e.  g.  when  the  crosses  are  between  members  of  diffetent  genera. 
The  theory  suggested  is  that  "  sex  has  been  controlled  in  these  forms, 
and  that  a  male  which  is  forced  to  arise  from  a  female-producing  egg  may 
show  in  the  relative  size  of  its  gonads  an  approximation  to  the  relative  size 
of  the  gonads  of  a  female.  " 

Dr.  Riddle  and  Mr.  Carl  E.  Anderson  (American  Journal  of  Physi- 

Vol.   XIvVIL,    1918,    pp.  92-$02)  gave  ring-doves  small   doses   of 

quinine  sulphate,  and  found  a  marked  reduction  in  the  yolk  size  and  total 

size  of  the  eggs.     It  is  well  known  that  quinine  reduces  the  destruction  of 

nitrogenous  components  of  the  tissues,  and  probably  checks  the  secretory 

activity  of  the  oviduct,  the  product  (albumen)  of  which  is  entirely  of  a 

eic  nature.     Furthermore,  the  presence  of  quinine  in  the  yolk  of   the 

-  probably  checks  the  characteristic  transformation  of  the  nitrogen- 

1  ins  compounds ;  the  eggs  are  poor  in  yolk  for  some  weeks  after  the  dosage 

is  discontinued. 

Prom  an  egg  produced  by  a  pigeon  under  the  weakening  influence  of 
"  reproductive  overwork  "  there  was  hatched  in  1914  a  female  bird  which 
might  be  called  an  ataxic  mutation.  Dr.  Riddle  describes  the  bird  (Procee- 
dings of  the  Society  of  Experimental  Biology  and  Medicine,  Vol.  XV.,  1917, 
pp.  56-58),  which  showed  when  young  a  marked  lack  of  power  over  the 
voluntary  movements  of  the  head  and  body.  The  affected  female  was 
bred  to  two  different  males,  and  the  derangement  was  seen  through  four 
-inerations  descended  from  either.  Of  175  young  ones  reared  to  the  age 
at  which  the  disorder  might  be  exhibited  9  were  classed  as  normal  and 
46  as  affected.  With  some  irregularities  the  character  appears  like  a  Men-  I 
delian  recessive. 

In  a  study  of  the  brains  of  the  "  ataxic  "   pigeons  (American  Journal 
Physiology ,  Vol.  XLVII.,  1918,  pp.  124-36)  Miss  Mathilda  L.  Koch  and 
Dr.  RrDDLE  report  thai,  as  compared  with  normal  birds  of  the  same  paren-  J 
,  Hiere  are  increased  values  for  moisture,  protein  and  extracted  sul-  j 
phui  and  decreased  values  for  lipoids,  phosphatids,  and  cholesterol.      The 

ilts  of  tin'  analyses  an-  interpreted  as  suggesting  a  chemical  under-  I 
differentiation  or  immaturity  of  the  disordered  brains. 

Dr.   REDDLE  and  .Mr.  Victor  K.  IyA  MER  report   (American  Journal 
of  Physiology,  Vol.  XLVII.,  1918,  pp.  103-123)  a  remarkable  fact  which  I 
must    be   considered    in   connection    with   theories  of   colour-inheritance,  \ 
namely,  the  postmortem  formation  of  melanin  in  the  pigmentless  retinas 
and  choroids  of  embryo  white   rius;-doves  of  3-12  days  of    development. 
Killing  the  tissues   in    HgCla  does' not  prevent  the  production  of  the  pig-  '. 
tnent,  hut  the  presence  oJ  free  oxygen  is  necessary. 
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1210  -  Bee-keeping  in  Syria  and  Lebanon.  —  baldensperger,  r.  p.,  in  UApicuiteur, 

YearI,XIII,  No.  8,  pp.  189-192.  Paris,  August,  1919. 

The  author  describes  observations  made  at  Beyrut  and  in  all  the  re- 
gion where  he  travelled  or  stayed  in  Syria  and  Bebanon. 

The  nectar-producing  flora  around  Beyrut  is  not  of  a  high  order  be- 
cause mulberry  trees,  and  consequently  silk  worms,  take  the  foremost 
place.  Sometimes  gardens  are  hedged  with  Barbary  fig  trees  (Opuntia 
vulgaris)  of  which  the  second  reddish-yellow  flowers  offer  the  bees  a  large 
quantity  of  yellow  pollen,  with  sweet  nectar,  even  too  sweet,  as  the  honey 
soon  becomes  crystallised  in  the  cells.  The  prolonged  summer  offers  nothing 
more,  and  without  sugar  at  a  very  moderate  cost  the  bee  colonies,  always 
weakened  by  continuous  renewing  of  the  queens,  could  not  be  kept  going. 

Thyme  is  a  slight  resource,  but  it  grows  at  too  great  a  distance  away 
for  small  colonies,  the  members  of  large  colonies  not  going  further  afield 
than  2  miles  at  most. 

The  town  of  Sa'ida  or  Sidon,  about  25  miles  south  of  Beyrut,  with  its 
vast  orange  groves,  is  infinitely  superior  to  Beyrut  for  bee-keeping,  but 
even  it  is  second  to  Jaffa,  where  the  species  of  orange  tree  growing  there 
yields  an  incredible  quality  of  nectar.  The  Jaffa  orange  tree,  when  trans- 
planted to  other  places,  even  to  Palestine  along  the  coast,  degenerates  and 
never  yields  so  much  as  it  does  on  its  native  soil. 

The  Syrian  bee  differs  slightly  from  the  Palestine  one.  It  is  very 
like  the  yellow  Cyprus  bee,  but  all  three  are  almost  equally  vicious  when 
disturbed.  The  pale-yellow  Palestine  bee  resembles  the  grey-yellow 
Egyptian. 

French  bee-keepers,  who  have  begun  to  settle  in  Syria,  will  do  well  to 
provide  themselves  with  a  good  smoker  before  approaching  the  bees, 
and  never  to  disturb  them  except  when  really  necessary  and  even  then 
only  for  a  very  short  time.  I/ike  all  oriental  bees,  the  Syrian  is  always 
very  lively,  fights  vigorously  against  hornets  and  wasps,  starts  early  and 
retires  late  and  keeps  excellent  lookout  round  the  hive.  It  builds  quanti- 
ties of  queen  cells  when  queenless  or  forced  to  swarm,  and  is  valuable  in 
respect  that  it  does  not  destroy  the  superfluous  cells  for  some  hours  ;  often 
a  queen  cell  may  be  found  even  24  hours  after  the  first  virgin  queen  has 
hatched  out. 

Bee  disease  (loque)  is  unknown  to  the  inhabitants  of  the  country, 
and  during  the  2  seasons  the  author  spent  at  Beyrut  and  Bebanon  he  never 
came  across  it,  any  more  than  during  his  ten  years  of  bee  work  further 
south  and  in  Palestine. 

A  grey  scaly  lizard,  the  agama  {Agama  stellio),  very  useful  to  agricul- 
ture generally  for  destroying  insects,  is  very  harmful  to  the  bee    colonies. 

The  author  makes  an  interesting  general  remark.  While  the  works 
of  notable  writers  (Huber,  Bangstroth,  Doolitti.e,  etc.)  state  that 
48  hours  elapse  between  the  successful  nuptial  flight  and  the  appearance 
of*  the  first  eggs,  he  has  always  held  that  the  period  is  4  days.  Without 
denying  the  possibility  that  the  queen,  in  exceptional  cases,  may  be  able 
to  lay  in  4S  hours'  time,  he  is  convinced,  after  38  years'  prolonged  observ- 
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ation,  that  in  the  great  majority  of  cases  it  is  only  after  twice  that  length 
of  time  that  laving  begins.  On  the  other  hand  there  are  many  causes 
which  hinder  or  hasten  the  exit  for  the  nuptial  flight,  and  the  author  has 
observed  that  it  is  within  I  to  35  days  after  birth  that  the  queen  went 
out,  without  however  having  a  bad  effect  on  the  laying.  The  great  ma- 
jority of  matings  takes  place  generally  between  the  7th  and  10th  day. 
The  author  has  made  his  observations  on  hundreds  of  cases,  seeing  that 
lie  only  rarely  keeps  queens  beyond  18  months  or  2  years  at  most,  and 
replaces  them  with  fresh  ones  before  the  decline. 

1  j  1 1  Nosema  Dise  se.  —  White,  G-.  P.,  in  U.  S.  Department  of  Agriculture,  Bulletin 
No.   ?8o,  pp.  59  +   Bibliography  of  17  Titles..   Washington,  June  12,  1919. 

1  11  til  1909  the  existence  of  Nosema  infection  (1)  among  bees  was  not 
Uy  known  to  beekeepers,  although  it  had  been  studied  somewhat  by 
Don:  I'M  1  (1H57)  about  a  half  centuiy  earlier.  Zander  began  his  studies  a 
decade  ago  and  since  the  appearance  of  his  first  paper  (1909)  a  number  of 
invoti^ators  have  made  studies  on  the  disorder.  The  writer  began  the  study 
of  Nosema  infection  in  1910  following  the  demonstration  by  him  that  the 
disorder  exists  in  the  United  States.  In  these  studies  the  effect  of  the  disease 
on  colonies  and  on  apiaries,  the  transmission  of  the  disease,  the  resistance  of 
the  infecting  germ  to  heat,  drying,  sunlight,  fermentation,  putrefaction, 
and  disinfectants,  and  the  effect  of  drugs  on  the  disease  are  among  the 
pro  lenis  which  have  been  considered.  An  earlier  paper  (1914)  briefly 
summarises  the  results  obtained  from  these  studies.  The  present  bulletin 
<ives  all  the  results  obtained  from  them  which  are  believed  to  be  of 
direct  practical  value  to  the  beekeeper. 

The  following  statements  seem  to  be  justified  from  the  facts  recorded 
in  the  present  paper:   — 

N(  >sema-disease  is  an  infectious  disorder  of  adult  bees  caused  by  Nosema 
apis.  The  disease  is  not  particularly  malignant  in  character.  Adult 
workers,  drones,  and  queens  are  susceptible  to  infection,  but  the  brood 
is  not. 

The  infecting  agent,  Nosema  apis,  is  a  protozo  11  that  attacks  the  walls 
of  the  stomach  and  occasionally  those  of  the  Malpighian  tubules.  A  colony 
pan  be  inoculated  by  Eeedingit  syrup  containing  the  crushed  stomachs  of 
infected  bees.  One-tenth  of  the  germs  present  in  a  single  stomach  are  suffi- 
cient to  produce  marked  infection  in  a  colony.  Within  a  week  following 
the  inoculation  the  parasite  can  be  found  within  the  walls  of  the  stomach. 
Before  th<  of  the  second  week  infection  can  be  determined  by  the 

ince  of  the  organ. 

The  disease  can  be  produced  at  any  season  of  the  year  by  feeding 
inoculations.  Infected  bees  may  be  found  at  all  seasons  of  the  year,  the 
highe  t  |..-i<  entage  of  infection  occurring  in  the  spring. 

Nosema  infection  among  bees  occurs  at  least  in  Australia,  Switzer- 
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and,  Germany,  Denmark,  England,  Canada,  and  the  United  States.  This 
iistribution  shows  that  the  occurrence  of  the  disease  is  not  dependent  al- 
;ogether  upon  climatic  conditions. . 

The  course  of  the  disease  is  not  affected  directly  by  the  character  or 
quantity  of  food  obtained  and  used  by  the  bees.  A  sluggish  body  of  water  sup- 
)ly,  and  the  robbing  of  diseased  colonies  must  be  considered  for  the  pre- 
;ent  as  the  probable  sources  of  infection.  The  transmission  of  the  disease 
hrough  the  medium  of  flowers  is  not  to  be  feared.  The  hands  and  clothing  of 
he  apiarist,  the  tools  used  about  an  apiary,  and  winds  need  not  be  feared 
is  means  by  which  the  disease  is  spread.  Hives  which  have  housed 
nfected  colonies  need  not  be  disinfected  and  combs  from  such  colonies 
re  not  likely  means  for  the  transmission  of  the  disease.  Bees  dead  of  the 
isease  about  the  apiary  are  not  likely  to  cause  infection  unless  they  serve 

0  contaminate  the  water  supply. 

Nosema  apis  supended  in  water  is  destroyed  by  heating  for  10  minutes 
t  about  1360  F.  (580  C.)  Suspended  in  honey,  it  is  destroyed  by  heating 
t  about  I38°F.  (590  C).  Nosema  apis,  drying  at  room  and  outdoor  tempe- 
atures,  respectively,  remained  virulent  for  about  2  months,  at  incubator 
emperature  about  3  weeks,  and  in  a  refrigerator  about  7  %  months.  It 
ras  destroyed  in  the  presence  of  fermentative  processes  in  a  20  per  cent, 
oney  solution  in  3  days  at  incubator  temperature  and  in  9  days  at  outdoor 
amperature.  In  a  10  per  cent,  sugar  solution  it  was  destroyed  in  from  7 
>  11  days  at  room  temperature.  It  resisted  putrefactive  processes  for 
days  at  incubator  temperature,  for  2  weeks  at  room  temperature  and  for 
lore  than  3  weeks  at  outdoor  temperature.     When  dry  it  was  destroyed 

1  from  15  to  32  hours  by  direct  exposure  to  the  sun's  rays.  Suspended  in 
rater  it  was  destroyed  by  exposure  to  the  sun's  rays  in  from  37  to  51  hours. 
I  suspended  in  honey  and  exposed  to  the  sun's  rays,  frequently  it  will  be 
estroyed  on  account  of  the  temperature  of  the  honey  which  results  from 
ae  exposure. 

Nosema  apis  remained  virulent  in  honey  for  from  2  to  4  months  at  room 
miperature.  In  the  bodies  of  dead  bees  it  ceased  to  be  virulent  in  one  week 
t  incubator  temperature,  in  4,weeks  at  room  temperature,  in  6  weeks  at 
itdoor  temperature,  and  in  4  months  in  a  refrigerator.  In  the  bodies  of 
ead  bees  lying  on  the  soil  it  ceased  to  be  virulent  in  from  44  to  71  days. 

Nosema  apis  is  readily  destroyed  by  carbolic  acid,  a  1  per  cent,  aqueous 
)lution  destroying  it  in  less  than  10  minutes.  The  time  element  which  by 
le  experiments  is  shown  to  be  sufficient  for  the  destruction  of  Nosema  apis 
lould  be  increased  somewhat  to  ensure  their  destruction  in  practical  api- 
llture. 

The  prognosis  in  Nosema-disease  varies  markedly  from  excellent  in 
ise  of  strong  colonies  with  a  comparatively  small  percentage  of  Nosema- 
ifected  bees  to  very  grave  in  case  of  weak  ones  with  a  high  percentage  of 
ifected  bees. 

From  a  technical  point  of  view  the  results  here  given  must  be  con- 
dered  as  being  approximate  only.  They  are,  however,  in  most  instances 
ifficient  for  practical  purposes. 
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1212  -  Sericulture  in  Indo-China  (i).  —  Vernet,  G.  (with  introduction  byM  Chevalier) 
in  Bulletin  A^ricole  de  VInstititt  Scicntifique  de  Saigon,  Year  I,  No  6,  pp.  161-171. 
Saigon,  June,  1919. 

I.  —  Introduction  by  M.  A.  Chkvalier.  —  Of  all  tropical  countries. 
Indo-China  is  certainly  the  one  where  in  the  last  few  years  the  greatest 
rts  have  been  made  to  develop  sound  methods  of  silk- worm  rearing 
and  to  improve  the  quality  and  production  of  silk. 

Most  important  results  have  been  achieved  but  they  are  known  only 
in  .i  very  restricted  colonial  public,  as  they  are  not  apparent  on  the  sur- 
face :  the  well-being  of  the  natives  having  improved,  a  great  part  of  the 
extra  silk  production  is  consumed  on  the  spot,  so  that  exports  of  this  ma- 
in i.il  have  risen  little,  and  it  will  continue  so  for  some  time  to  come.  Also, 
it  must  not  be  thought  that  silk  production  can  be  indefinitely  increased. 

Rearing  of  silk  worms  and  silk  working  in  the  home  are  poorly  paid 
operations  which  can  be  undertaken  only  by  the  poor  class  of  natives  in 
the  time  when  they  are  not  occupied  in  growing  food  crops.  Besides,  it 
is  necessary  lor  these  natives  to  have  the  use  of  land  suitable  for  growing 
mulberry  trees  on.  As  agriculture  gradually  develops  in  the  rich  parts 
of  Indo-China  and  as  European  crops  absorbing  labour  are  more  extensively 
grown,  the  production  of  silk  will  slowly  diminish  in  these  parts.  On  the 
other  hand,  French  penetration  into  the  high  regions  of  Cambodia,  the 
Annain  Chain,  Laos,  and  Tonkin,  should  result  in  enabling  the  mountain 
population  of  these  regions  to  engage  in  rearing  the  silkworm  moths,  silk 
being  one  of  the  easiest  materials  to  export  from  distant  countries  badly 
off  for  means  of  transport. 

Just  now  it  is  in  the  middle  region  of  Tonkin  and  in  Middle  Annam 
that  the  greatest  efforts  have  been  made  to  develop  silk- worm  rearing. 
At  present,  the  propaganda  is  being  extended  also  to  Cambodia  and 
Cochin  China.  Finally,  at  the  request  of  the  French  Chamber  of  Commerce 
at  Shanghai,  the  French  Government  in  1917  put  a  French  specialist, 
.Mr.   P.  Ynar.,  at  the  disposal  of  the  Chinese  Government. 

Improvements  to  be  brought  about  in  Indo-China  come  under 
5  heads :    — 

(1)  Fight  against  the  spread  of  diseases,  especially  by  distributing 
to  the   natives  sound  eggs  previously  examined   in  the  laboratory. 

Selection  among  the  existing  varieties  of  silk  worms  in  each 
country  in  the  Union,  and  procuring  new  varieties  having  a  higher  silk 
yield  and  greatei   resistance  to  disease. 

(3)  Improvement  of  mulberry  trees  by  spreading    varieties    that 


(')  '1"  "  Nov.  mi      summarised  in  No.  1264,  under  this  title,  tin.'  paper  brought 

by  M   \  1 .  \<  iion  before  the  1918  Congn  >s  of  Colonial  Agriculture.  (Previously  in  Sept.  1912  in 

,  thi    I  gave  an  outline  of  a  papa  by  M.  I,emarij  entitled"  Silk  in  fodo  China"). 

The  paper  reviewed  hen  is  a  useful  complement  to  the  question.  A.  very  interesting  paper  by 

II   Bi  1  "'  iam.Ciu'.i  on   ericulture  in  Indo-China,  which  appeared  in  the  Bulletin  economtqu* 

/"'/"<;"'"   U  ".  i",    Matvli  April,  pp.  r  64-1 78,  and  No.  102,  May-Juno, 

PP'  <"  t'"»   houldl*  noted,  as  it  ad   a  a  preface  to  these  papers:  it  gives  a  historical  outline 

riculture  In  Indo-China  and  di  crib*    the  methods  followed  i>y  the  native.  (/•;,/.) 
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resist  disease  and  give  a  high  yield  of  leaves  all  the  year ;  most  of  the  mul- 
berry trees  grown  in  Indo-China  are  varieties  of  Morns  indica  L.  with  small 
lobed  leaves ;  at  Tonkin  a  large-leaved  variety  was  recently  introduced 
which  belongs  to  the  Moms  alba  L,.  group,  most  grown  in  China  ;  it  gives 
very  good  results  in  the  Middle  region  and  on  the  mountains,  but  perhaps 
may  not  retain  its  good  qualities  in  warmer  countries. 

(4)  Improvement  in  the  methods  of  winding  off  cocoons   and   pre- 
paring the  silk. 

(5)  Propaganda  among  the  natives  with  a  view  to  extending  a  sound 
silk-producing  industry,  especially  in  regions  where  it  has  not  yet  a  footing. 

Mr.  Daniel  Zoixa  lately  wrote  that  silk  production  could  easily  be 
increased  ten-fold  in  Indo-China  ;  only  by  resolutely  carrying  out  the  an- 
nexed programme  can  this  end  be  attained.  It  is  of  no  use  at  all  for  the 
purpose  to  send  natives  to  France  to  be  instructed  so  as  to  become  teachers  ; 
they  have  before  them  in  Indo-China  itself  the  model  silk-worm  nurseries 
of  the  local  agricultural  services  which  bear  comparison  with  the  best- 
organised  establishments  of  the  south  of  France,  while  the  microscopical 
examination  of  the  worms  so  as  to  eliminate  the  eggs  of  individuals  suffer- 
ing from  pebrine  is  done  with  the  greatest  care  by  native  assistants. 

II.  M.  G.  Vernet's  Paper.  —  This  paper  is  devoted  to  the  second 
point  in  the  programme  laid  down  by  M.  ChevaeiER,  viz.,  selection  among 
the  existing  varieties  of  silk-worms  in  the  country  and  obtaining  new 
varieties  having  a  higher  yield  of  silk  and  greater  resistance  to  diseases. 
The  paper  shows  that  the  problem  has  not  been  lost  sight  of. 

The  author  studies  in  succession  the  statistical  data,  ordinary  and 
pedigree  selection,  the  methods  of  silk-worm  rearing  and  crosses,  and  he 
finally  reaches  the  following  conclusions  :  — 

Is  it  possible  to  obtain  similar  results  with  all  the  Indo  China  varieties 
of  silk  worms  ?  This  is  what  experimental  studies,  if  methodically  conducted, 
will  allow  of  deciding  rapidly.  It  is  probable,  however,  that  certain  crosses 
will  be   better  than  others. 

The  main  points  to  which  attention  should  be  drawn  in  practical 
sericulture  are :  —  regularity,  size,  colour  and  richness  in  silk  of  the  cocoons , 
as  well  as  early  maturity  and  resistance  to  disease   in  the   silk    worms. 

In  France,  the  rearing  of  cross  breeds  is  not  generally  taken  up,  while 
the  contrary  is  the  case  in  Italy.  It  is  in  France,  however,  especially  in 
the  Upper  Alps,  that  the  best  crosses  from  eggs  intended  for  use  in  trans- 
Alpine  rearing  are  made.  Certain  combinations  of  hybrids  of  the  1st 
generation  have  acquired  a  first-class  reputation. 

It  is,  therefore,  certain  that  Italian  rearers  find  it  to  their  advantage 
to  get  from  a  distant  part  their  eggs  which,  to  have  their  full  value,  seem 
need  to  have  been  produced  under  very  special  conditions.  The  results 
obtained  at  Suoi-giao  are  encouraging  from  this  point  of  view,  as  only 
Indo-Chinese  varieties  were  crossed  which  were  well  adapted  to  the 
general  conditions  of  the  country.  « 

The  study  of  the  dissociation  of  the  hybrids  shows  that,  in  order  to 
deliver  to  the  rearers  eggs  giving  homogeneous  results  as  to  coloui  of  co- 
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of  the  ist  generation  may  be  delivered  or  else  eggs  from 
hybrid  disjunction  products  which  have  fixed  characteristics  considered 

ntimums  production  of  hybrids  of  the  ist  generation  is  easily  done, 
but  require  pecial  organisation.     It  necessitates  that  mulberry  planta- 

tions and  silk-worm  nurseries  be  annexed  to  the  egg-collecting  establish- 
regulai  production  of  pure  breeds  which  must  constantly 
I*.  |  with  one  another.     As  the  life  cycle  of  the  different  breeds 

Vil  ir  extent  in  its  duration,  the  birth  of  the  moths  must  be  ar- 

d  lily.     The  starting  point  will  be  easily  got  by  putting  in  an 
.    the  primary  eggs,  of  which  a  small  proportion  will  be  used  each 
day,  up  to  the  complete  building  up  of  the  rotation  rearing  of  which  the 
pure  l'i<  d  moths  will  pi  rmil  of  the  regular  crossing  necessary  for  the  con- 
tinuous  production  oi  eggs.     Hie  separation  of  male  and  female  cocoons 
easily  done  by  the  well  known  process  of  trial  by  the  balance.      The 
re  heavier  than  the  male  ones.     The  distinctive  sex  signs 
on  the  worms  are  not   very  visible  in  the  native  breeds. 

A  number  of  cross  combinations  may  be  of  interest,  but  it  will  be 

important  to  deliver  the  eggs  to  the  rearers  only  after  a  strict  trial.      It 

thus  that  studies  of  the  biometric  curves  of  Fj_   crosses    and   of   the 

dis  m  of  the  hybrids  will  be  able  to  be  of  practical  use,    which  will 

tly  help  [ndo-Chinese  sericulture. 

i  -•  i  <  -  Biology  of  the  Eel.  —  Grassi,  B.,  in  Rendiconti  della  Reale  Accademia  dei  Lincei, 
■.  >\ze  t'isiche,  tntiterruitiche  e  naturali,  Series  V,  Vol.  XXVIII,  No?.  9-10,  ist 
Half-year,  pp.  313-319.  Rome,  May  4  and  18,  1919. 

The  author  gives  a  summary  of  a  study  he  made  on  the  subject  of 
the  natural  history  of  the  eel,  which  will  be  published  later. 

HMii'T  maintained  that  the  eel  does  not  breed  in  the  Mediterranean 

I  tluit  the  leptocephali  brevirostres  (larval,  according  to  the  author's 

:  the  Mediterranean  always  originate  in  the  Atlantic.  The 

author  show:  th.it.  contrary  to  Schmidt's  statements  the  leptocephali  bre- 

(1)  also  live  in  the  Ionian  Sea  ;  (2)  live  in  the  Mediterranean  even 

in  winter  are  not  on  the  average  longer    there    than 

Schmidt  in  the  neighbourhood  of  Gibraltar  at  the  same 

k  tween  the  formation  of  the  ovum  and  the  elver  stage  (em* 

I  irval  and  semi-larval  periods)  certainly  not  more  than  a 

1  (5)  the  leptocephalus  brevirostris,  from  the  first  moments 

and  probably  even  before,  gives  evident  signs  of 

lhr  if  it  belonged  to  the  sea  bottom,  audit  can  embed 

It  has  not,  therefore,  been  proved  that  it  lives  an  ex- 

life-    The  1  id  that.al  Messina,  individuals  in  nietantai 

captured  before  the  6th  stage  agrees  with 

prove  that  eels  of  the  Adriatic  la- 
the Atlantic.     The  opinion  that  these  eels  are  distin- 
'""  those  oi  the  Straits  of  Messina  has  no  foundation. 
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Measurements  of  some  thousand  elvers,  arranged  as  to  period  of  growth 
and  date  of  catching,  lead  the  author  to  conclude  :  (1)  that  the  elvers  of 
the  Atlantic  attain  a  greater  mean  length  than  that  of  the  Mediterranean 
elvers  ;  (2)  that  the  mean  length,  in  the  same  period  of  growth,  is  greater, 
in  October  and  November  and  gradually  diminishes  during  the  following 
months  :  the  mean  difference  between  the  first  and  the  last  months  varies 
between  5  and  6  mm. ;  (3)  that  in  some  years  the  mean  length  in  the 
different  months  keeps  constantly  a  little  below  that  of  other  }^ears.  The 
lept.  brevirostres  are  also  smaller  in  February  and  March  than  in  the  fol- 
lowing months,  but  apparently  it  should  not  be  taken  that  they  grow 
in  time,  while  numerous  facts  sustain  the  idea  that  the  small  leptocephali 
brevirostres  become  small  elvers  and  reciprocally  the  big  ones  big  elvers. 
On  this  basis  it  follows  that  it  is  not  the  greater  or  lesser  length  of  the  lep- 
tocephali taken  in  the  Mediterranean  which  counts  for  or  against  the 
origin  of  the  leptocephali  in  the  Atlantic.  The  author  admits  that  their 
size  may  be  due  to  the  temperature  of  the  water  in  which  they  grow. 

At  Pisa  and  Leghorn  the  percentage  of  individuals  with  the  lower 
part  of  the  tail  deeply  cut  in  is  constantly  lower  than  that  found  at  Fiu- 
micino,  Naples,  Comacchio  and  in  the  Atlantic.  Correlations  based  on 
body  measurements  reveal  also  differences  between  the  eels  of  Sicily  and 
those  of  Pisa,  but  the  author  does  not  attribute  to  this  any  special 
importance,  as  it  is  not  impossible  they  may  be  due  to  differences  of 
environment  posterior  to  the  larval  stage. 

Schmidt  and  others  had  rejected  without  valid  reason  the  discovery 
made  by  Beeeini,  viz.,  that  the  small  elvers  become  males,  and  the  medium- 
sized  and  big  ones  females.  The  writer  has  again  verified  Bellini's  disco- 
very, in  his  experiments. 

The  study  of  sex  in  eels  was  made  on  over  2  000  specimens,  of  which 
the  gonads  were  mostly  examined  under  the  microscope,  and  has  shown 
that  in  some  places  males  are  far  most  prevalent  and  in  others  females. 
Generally  the  former  is  the  case  far  from  the  sea  and  the  latter  near  the  sea. 

The  author  concludes  from  his  research  work  that  the  sex  of  the  eels 
is  determined  fairly  late  after  fertilisation  by  environmental  conditions, 
as  whit  certain  kinds  of  Rana  temporanea  and  R.  esculenta.  He  supposes, 
however,  that  the  small  elvers  are  already  destined  to  become  males, 
whereas  the  medium-sized  and  big  ones  may  become  males  or  females 
according  to  the  place  in  which  they  grow  up.  These  morphological 
observations  refer  to  yellow  eels.  It  may  be  taken  as  certain  that 
silver  eels  having  the  Syrski  organ  are  destined  to  produce  spermatozoa, 
while  those  with  plicated  ovaries  will  produce  ova. 

Hence,  the  author's  investigations  on  the  whole  confirm  Bellini's 
discovery,  namely,  that  small  elvers  become  small  eels  and  large  elvers 
large  eels.  In  addition,  they  have  established  that  the  mean  length  of 
the  elvers  diminishes  at  the  up-river  -migration,  from  October  to   April. 

A  practical  result  of  these  facts  is  that,  for  restocking  purposes,  elvers 
of  the  months  of  October,  November  and  December,  are  best.  It  has 
been  recommended  to  use  also  for  this  purpose  young  eels  6  to  12  inches 
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Jan  would  be  a  good  one  if  specimens  were  available  from 

*ere  much  in  excess,  but  how  could  they  be  obtained  ? 

\t  places  where  it  is  esasy  to  find  large  numbers  of  eels  of  the  above  size 

R     .  a  d'Arno,  etc.)  the  proportion  of  males  is  very  high,  so 

-  not  appear  advisable  to  use  these  for  restocking. 

The  Italian  fishing  regulations  (1914)  prohibit  fishing  out  eels  under 

th;  a  local  by-law   allows   fishing  and  trading  in  young 

in  the   Provinces  of  Florence,  leghorn,  Lucca,  Massa  Carrara  and 

.  from  December  till  February.     The  author  remarks  that  when  the 

Dumber  of  elvers  migrating  up  stream  is  unduly  high  compared  with  the 

ol  water  in  which  they  can  grow  up,  the  resulting  eels  are  doubt- 

i  numerous  but  they  remain    small.     This    is    what    happened    after 

pul  into  Lake  Bolsena.     In  Italy,   at  the  places  where 

ominate  and  where,  consequently,  the  prohibition  of  fishing 

under  10  inches  long  could  be  an  advantage,  such  small  eels  are 

never  taken,  but  in  places  where  males  predominate  (near  the  sea)  the  small 

:n  such  swarms  that  there  would  be  no  harm  done  if  the  above 

■Lition  were  suppressed;  however  many  elvers  are  caught,  there  will 

always  be  left  too  many  as  compared  with  the  quantity  necessary  to 

ok  the  waters  in  question. 

1*14  -  The  Colouration  of  Salmon  Fry  and  its  Relation  to  the  First  Migration  to  the 

Sea.  .  I,.,  in  Comptes  Rettdus  Jes  seances  de  V Academic  des  Sciences,  Vol.  168, 

,'■-.  Paris,  May  12,  1919. 

The  author  distinguishes  5  stages  in  the  growth  of  salmon  fry  (Salmo 

siihn  \,.)  between  hatching  and  the  journey  down  to  the  sea  (i),  viz.  (i) 

the   vesicular  stage;  (2)   the  bare   stage;  (3)   the  scaly  stage;    (4)   the 

nt nt  transposition    stage    (in    which   the   colour   is    modified   to   suit 

the  arrangement  of  the  migratory  appearance)  ;  (5)  the  migratory  stage. 

mentation  becomes  progressively  intensified  during  the  first  3  stages, 

ml  the  colour  is  due  to  a  grey  brown  pigment.     En  the  course  of  the  4th 

transposition  begins,  consisting  partly  in  the  disappearance  of  the 

brown  pigment,  save  towards  the   dorsal    region    where   the   colour   l>e 

iform,  and  partly  in  the  appearance  of  a  new  pigment  of  a  fairly 

luish  grey  shade  which  tonus  spots  on  the  sides  and  gives  the  fry 

•  olour  much  less  dark  than  before  This  is   the  migration  livery, 
md    the    author    observes    that    migration    takes   place    only  after  Hie 

>1    this  livery  and  never  before,   whatever  be  the  age  of  the 

•  ould,  therefore,  be  right  to  assume  that  the  migration    down 

1  tar  as  its  principal  immediate  cause   is  concerned,  might 

ol  negative  phototropism.  The  abundant  brown  pigment, 

D  to  light   radiation  during  the  period  of  river  life, 

a    means  of  resisting  the  action  of  the  bright 

■  where  they  then  are.  Besides,  it  is  observed  that  the 

the  brown  pigment  coincides  with   the  search   for  deeper 

■<■  !"i>  on  first  to  the  chief  rivers  and  then  to  the  sea, 

light  to  thedeepesl  and  almost  unlit  zones. 

(«) 
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12 15  -  Trout  in  the  Tyrrhenian  Sea(i).  —  ViNCiGUERRA,D.,in  Rassegna  di  Pesca,  Year  III, 
Series  II,  No.  1,  p.  4.  Rome,  July.  191 9. 

In  the  stretch  between  Fiumicino  and  Ostia  (Province  of  Rome)  and 
to  the  north  of  Fiumicino,  even  at  a  certain  distance  from  the  mouth  of  the 
Tiber,  trout  of  various  sizes  have  been  caught  on  several  occasions,  some  12 
inches  long  and  weighing  about  14  oz.  These  were  lake  trout,  fry  of  which 
have  several  times  been  thrown  into  I^ake  Bracciano,  whose  outlet,  the 
Arrone,  enters  the  sea  about  7  miles  north  of  Fiumicino.  The  descent 
to  the  sea  must  have  taken  place  when  they  were  fry,  and  the  indivi- 
duals of  a  certain  size  must  have  adapted  themselves  and  passed  part  of 
their  existence  in  the  sea. 

In  any  case,  the  presence  of  trout  in  the  sea  is  not  exceptional.  In 
the  northern  seas  of  Europe  there  lives  a  kind  of  trout  (called,  in  fact,  sea 
trout)  which  returns  up  to  fresh  water  only  at  the  spawning  season,  like 
the  salmon  :  it  does  not  greatly  differ  from  the  lake  trout  and  from  those 
caught  near  Fiumicino. 

The  absence  of  this  trout,  as  well  as  salmon,  from  the  Mediterranean 
is  generally  attributed  to  the  great  saltness  of  this  sea.  M.  Kolombato- 
vich,  however,  some  years  ago  notified  in  the  Adriatic  near  Spalato  the 
presence  of  a  trout,  which  he  called  Trutta  adriatica  and  which  apparently 
represents  the  sea  trout  of  the  Baltic  and  North  Sea.  The  author  also  has 
called  attention  to  the  presence  in  the  Tyrrhenian  Sea  of  other  trout,  in 
Sardinia  (Gulf  of  Terranova)  and  in  Liguria  near  river  mouths. 

The  author  recalls  that  some  years  ago  salmon  were  put  into  I^ake 
Patria  (near  Naples),  but  this  operation  was  not  successful.  Some  time 
afterwards,  however.there  was  caught  in  the  Gulf  of  Naples  a  young  salmon 
which  very  probably  came  from  I^ake  Patria. 

1 2 16  -  Stocking  of  Waters  by  Means  of  Fry  Previously  Fed.  —  Bulletin  Suisse  de  Peche 

et  de  Pisciculture,  Year  XX,  Nos.  6-7,  pp.  80-81.  Neuchatel,  June-July,  1919. 

The  Swiss  fishery  establishments  at  present  supply,  besides  very  young 
fry,  also  fry  which  have  previously  been  fed.  These  are  young  river  or  rain- 
bow-trout which  after  their  growth  when  hatched,  have  been  artificially 
fed  for  5  or  6  weeks.  This  new  scheme  has  the  special  advantage  of  provid- 
ing fry  which  need  not  be  put  in  the  water  at  the  beginning  of  spring,  i.  e. 
when  the  weather  is  still  cold.  Besides,  the  already-fed  fry  are  more  hardy 
than  the  very  young  which  still  have  their  vesicle,  and  consequently  stock- 
ing is  less  difficult.  The  young  fish  immediately  become  accustomed  to  the 
conditions  of  the  water  in  which  they  have  to  five  and  by  distributing  a  lit- 
tle artificial  food,  an  almost  unbelievable  increase  in  size  is  brought  about 
in  a  comparatively  short  time. 

On  the  other  hand,  it  must  be  stated  that  the  young  fish  reared  on 
meat  scraps,  etc.,  lose  the  liveliness  and  agility  exhibited  by  those  which 
are  left  to  fend  for  themselves. 

As  a  substitute  for  meat  scraps  which  in  these  times  cannot  always  be 
obtained  in  sufficient  quantity,  snails  chopped  as  small  as  possible  may  be 


(1)  See  R.  Oct.  1918,  No.  M42.     (Ed.) 
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rmg  various  species  of  trout,  particularly  rainbow 
M1  ki.  |  irge  and  small,  with  or  without  shells,  may  be 

not  necessary  ;  the  snails  must  be  chopped  up  and  given 
i  to  the  trout. 

PI  ih-Watol  Fish-Culture  in  France.     i,<>™  A.  and  t^egangneox,  h.,  in  Revue 

no.  ir,  pp.  350-352.  Paris,  June  15,  iQio- 

The  following  information  is  taken  from  the  "  Corriptes  Rendus  du 
1'Etang  "   (which  met  at  Paris    in    March   1918)    published 
>r  at  the  National  .Museum  of  Natural  History, 
POHBH,  Chief   Inspector  to  the  Orleans  Railway  Company. 

tports  from  abroad,  in  particular  from  England,  Germany, 

witzerland  and  Italy,  fresh-water  fish  of  considerable 

In  1911  the-  imports  were  of  the  value  of  6  897  250  francs,  against 

lined  a1  |  [0  francs. 

Holland  semis  to  France  trout,  salmon,  perch,  gudgeon    and  pike; 

trout  and  pike,  as  well  as  crayfish  mostly  of   Russian  origin; 

Jmon  ;  Great  Britain  and  Switzerland  trout  and  salmon; 

:•  dy  and  Belgium  eels, 

The   Administration   of   l»irect  Contributions  estimates  at   176040 
iboul  440  £00  acres)  the  area  of  the  lakes,  marshes,  ponds,  water- 
ing :  and  un-navigable  canals  in  France  which  could  be  used  for  fish 
culture.     M.  Caj  DOT,  Fisherj  Chief  at  the  Ministry  of  Agriculture,  states 
that  the]  .dually    used  for   fish   culture    do   not    exceed    no  000 
about  275000  acres)  in  area, 
'llu               t  number  of  ponds  is  to  be  found  in  the  Ain  and  Sologne 
districts.     In  the  kower  Seine  Department,  statistics  indicate  559  ponds 
with  an  ai  \>>  hectares  (about  872  acres),  of  36  896  francs  rental  va- 
lue and  1  '  francs  purchase  value. 

hich  French  fish  breeders  of  recent  years  have  devoted  most 

rated   waters,    containing  at  least    o  cc.  of 

lived  in  the  water.     Furthermore,  they  are  great  flesh-eaters 

■  from  rearing  them  diminishes  in  proportion  to  the  relative 

in  this  food.    Also,  according  to  Mr.  RouLK,  carp  should  be 

for  pond  rearing  at  low  and  medium  altitudes  ;  they  live 

bout  difficulty,  increase  rapidly,  are  not  exacting  as  to 

I  on  either  ;   ble  or  animal  flesh  food.     They  need 

a,  at  the  end  of  the  first  summer,  weighs  8 

.  at  the  end  of  a  >ear,  and  after  the  third  summer 

th  summer  it  weighs  2.5  kg.  and  at  the  eighth  9  kg. 

Uy  lh<    variel        1    lied  "leather"  carp  which 

■■■•  a  still  more  rapid  growth. 

,  or  |  year  old,  weighing  about  750 
that  pond    an   fished  e\  cry  three  years. 
tapplen*  be  rational.     What  is  necessary  and  no 
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more,  should  be  given,  and  it  is  well  to  know  roughly  the  quantity  of  fish 
to  be  fed.     The  calculation  is  very  easily  made. 

Among  ist-summer  carp  the  death  rate  is  enormous,  being  estimated 
at  80  %.  During  the  2nd  summer,  the  fish  being  more  robust,  the  death 
rate  falls  to  12  %,  and  finally  in  the  3rd  summer  it  is  not  over  7  %. 

Hence,  100  000  ova  give :  — ■ 

15  000-20  000  young  carp  of  the  1st  summer  falling  to  : 
10  000-12  000  in  the  course  of  the  2nd  summer,  and  to  : 
8  000-9  00°  in  the  course  of  the  3rd  summer. 

Carp  of  the  1st  summer  require  a  diet  rich  in  animal  products  — 
equal  parts  of  meat  or  blood  mixed  with  vegetable  food  (lupins,  barley, 
maize).  For  2nd-year  carp,  the  animal  matter  is  diminished  and  not  more 
than  %  or  1/5  of  meat  is  put  in  the  mixture.  Finally,  for  3rd  year  carp, 
only  vegetable  matter  is  fed.  In  addition,  the  fish  needs  mineral  matter, 
which  may  be  supplied  by  adding  limy  substances  (chalk,  bone  dust,  etc.) 
to  its  food,  in  order  to  form  its  skeleton  and  scales. 

Carp  become  accustomed  very  quickly  to  come  for  their  food  at  a  fixed 
hour  and  always  at  the  same  place.  So  if  the  food  is  put  in  small  containers 
always  at  the  same  spot,  the  feeding  may  be  checked  and  there  will  be  no 
loss  of  food. 

Lupin  seed  seems  to  give  the  best  return  as  a  vegetable  food,  3  kg.  of 
them  producing  in  one  summer  1  kg.  of  fish  flesh.     Maize  gives  too  fat  a  flesh. 

Mr.  Vaixois,  fish  breeder  at  Fismes  (Marne) ,  who  has  studied  very 
methodically  the  feeding  of  fish,  has  calculated  the  ration  at  the  rate  of  8  to 
9  per  cent,  of  nitrogenous  matter  at  a  very  low  net  cost.  One  of  his  typical 
mixtures  is  6  %  lb.  maize  meal,  6  y2  lb.  linseed  meal,  2  1/5  lb.  soya  meal, 
2  1/5  lb.  meat  meal  and  about  5  gallons  water. 

Artificial  feeding  should  be  practised  from  June  to  September.  In 
order  to  decide  when  it  should  be  started  or  stopped  the  transparency  of  the 
water  should  be  examined.  When  carp  are  hungry  they  search  frantically 
among  the  mud,  thereby  fouling  the  water.  On  the  other  hand,  when  their 
appetite  is  satisfied  they  no  longer  search  in  the  mud,  and  the  water  becomes 
clear,  so  that  it  is  useless  to  continue  the  feeding. 

During  winter  carp  do  not  assimilate  food  ;  they  eat  nothing  or  very 
little,  and  move  about  very  little. Hence,  from  October  to  April,  the  fish  may 
be  collected  together  within  a  small  space  ;  for  example  50  kg.  of  carp  can 
five  without  inconvenience  in  one  cubic  metre  of  water.  This  period  may 
taken  advantage  of  in  order  to  empty  the  pond  and  treat  the  bottom  with 
a  dressing  and  liming. 

Fish  from  ponds  are  often  found  fault  with  for  having  a  muddy  taste. 
This  taste  does  not  come  from  the  mud  at  all,  but  from  small  algae  (Oseilla- 
ria)  which  are  very  numerous  in  muddy  water.  These  algae  arc  verj 
easily  destroyed  by  liming,  hence  the  advantage  in  carefully  treatingthe 
bottom  of  the  pond. 

In  small  ponds  the  fishing  is  mostly  done  during  the  week  of  Lent,  a 
time  when  the  best  sale  is  done  on  account  of  the  demand.  In  Sologne,  it 
is  done  from  September  29  to  March  25,  in  Bresse  from  October  15  to  Mai  ch 
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3  fn  -in  August  15  to  the  coldest  part  of  the  year  and  then 
inter  to  March  15.    In  the  Somme,  the  mill-ponds  are  not  1 
dra  ,mpletely  and  fishing  is  carried  on  at  all  seasons.     The  fish  are 

Rheims,  Epernay  and  St.  Ouentin. 

:  ;h  plays  an  important  part  in  their  sale.     The  pro- 
•  interest  to  bring  his  fish  to  market  alive  ;  when  dead, 
;o  to  40  per  cent,  in  value. 
tail  packages  of  not  more  than  50  to  60  lb.  or  for  short-distance  I 
■  h  may  be  packed  in  a  wicker  basket,  each  separately 
with  grass  or  moist  straw  between.     For  longer  distances,  wooden  or  metal 
d,and  for  a  half-day's  journey  there  should  be  allowed  :  - 
allon  water  for  2  lb.  tench  or  carp  of  2  to  3  years; 
illons  water  for  2  lb.  carj)  of  I  year; 

gallons  water  for  2  lb.  trout,  perch  or  pike. 
In  summer  the  water  should  be  kept  cool  with  ice  without  letting  it  J 
\'.  ;  also  the  ice  should  never  be  put  directly  into  the  water 
but  should  be  let  melt  gradually  over  the  surface  of  the  liquid.    Water  and 
packing   aloni  int  for  3  ,  of  the  total  weight  to  be  sent,  and  now 

Iway  transport  rates  are  very  high. 
The  1  'ile..  has  hired  out  2  wagons  to  be  managed  by  the  French  1 

the  extension  of  fish  culture.     Such  wagons  were  very  much  used  1 
in   Germany. 

Tank-boal  mother  means  of  transport.     In  these  the  fish  are  in  I 

their  usual  surroundings  and  consequently  can  live  there  a  long  time;  ! 
form  of  transport  is  not  expensive.     Paris  is  served  by  S 

1218  -  The  FreshWater  Eleotris  of  Madagascar.  —  pellegrin,  j.,  in  Comptes  rend  us 

es,  Vol.  CL,XIX,  Xo.  c,pp.  99-101.  Paris,  July  15, 1919. 
TI.  nivorous  fish,  mostly  of  small  size,  of  the  Gobii-1 

'-.    'Flu     pedes  of  this  genus  are  very  numerous  ;  they  are  found  on 
almost  all  the  of  tropical  or  temperate  regions;  a  certain  number 

up  risers  and  some  even  confine  themelves  entirely  to  fresh 
Thus,  in  Africa  fifteen  species  are  known  to  be  more  or  less  com-l 
esh-water  life. 

11    to  be  one  of  the  richest  in  species  in  the  fresh 
;  as  many  as  7  of  these  have  been  found. 
■  1  by  the  author  agree  \\  it  li  whal  he  had  already  stated  I 
the  el,  of  the  tchthyological  fauna  of  the  great! 

miely,  that  the  entirely,  fresh-water  species  are  very 
Siluridae,Cyprinodontidae),  and  that  on  the  other  hand 

those  that  are  both  marine  and  fresh  water  I 
Atherinidae,  Mugilidae,  Amguillidae).    This  statement 
importance,  as  it  is  'noun  thai  these  latter  families, 

.  "  in  Comptes  rem 
*'  tn,  p.  A  II4.    { Authors  note.) 

'   I 
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which  are  quite  common  on  the  coasts  or  in  the  rivers  of  France,  include  a 
Igood  number  of  species  interesting  from  the  food-supply  point  of  view. 

1219  -  Fish  Diseases:  Sapro/egnfa  attacking  the  Gills  of  Perch;  Tumours  of 

Carassilis  auratus.  —  SuPnsro,  P.,  in  R.  Istituto  lombardo  di  Scienze  e  Latere, 
Rendiconti,  Series  II,  Vol.  1,11,  No.  V-VIII,  pp.  239-243.  Milan,  1919. 
In  perch  weighing  1  3/4  to  about  7  oz.  each,  which  showed  no  outward 
sign  of  disease,  the  author  has  noted  the  existence  of  the  fungoid  parasite 
Saprolegnia  on  the  gills.  This  fungus  often  attacks  fish  which  are  not  in  a 
good  state  of  health,  especially  in  parts  where  there  is  some  inj  ury ,  and  brings 
about  saprolegniaceous  dermatomycosis,  which  may  pass  from  the 
skin  to  the  gills.  On  the  other  hand,  in  the  case  cited  by  the  author,  the 
skin  was  perfectly  healthy  and  only  the  gills  were  affected  by  the  Sapro- 

egnia.  This  form  of  the  disease  naturally  is  much  more  serious  than  the 
cutaneous  one,  and  quickly  leads  to  the  death  of  the  animal.  It  shows 
itself  in  asphyxa,  that  is,  when  it  is  already  too  late  to  be  able  to  treat  it 
with  the  certainty  of  success. 

The  cutaneous  form  of  the  disease  is  treated  principally  with  :  10  % 
solution  of  sodium  chloride,  corrosive  sublimate  1  in  1000,  1%  permanga- 
nate of  potash,  oxygenated  water,  etc.;  a  pad  of  cotton  wool  soaked  in  the 

olution  is  passed  over  the  affected  part.  For  the  gill  form  the  author  ad- 
vises immersing  the  fish  in  a  basin  containing  1  part  of  oxygenated  water 
to  6  parts  water  for  a  few  minutes,  5  at  most;  or  else,  when  large  quantities 
are  required,  immersion  for  half  an  hour  in  a  1  in  100  000  solution  of  per- 
manganate of  potash. 

The  author  has  noticed  in  a  large  specimen  of  Carassius  auratus  the 
formation  of  two  large  symmetrical  tumours  on  the  operculum,  due  to 
an  epithelial  neoplasia.  He  is  continuing  the  study  of  this  uncommon 
pathological  form. 

1220  -  The  Wild  Coat  Of  the  Rabbit.  —  Fratetjr,  J.  I,.  (University  of  Louvain),  in  Comptes 
Rendus  des  Seances  de  la  Sociite  de  Biologie  (Meeting  of  the  Belgian  Biological  Society), 

Vol.  IyXXII,  No.  23,  pp.  941-943.  Paris,  July  19,  1919. 

Two  groups  of  coats  in  the  rabbit  are  characterised  by  discolouration 
in  certain  parts  of  the  body  :  the  agouti  coat,  of  which  the  type  is  the  black 
or  common  wild  agouti,  and  the  coloured  and  auburn  coat,of  which  the  type 
is  the  black  and  auburn.  According  to  the  ideas  prevalent  in  genetics,  the 
agouti  colour  in  the  rabbit  is  due  to  a  Mendelian  factor  commonly  designated 
as  G.  It  results  from  researches  carried  out  at  the  Zootechnic  Institute 
of  i/ouvain  that  the  agouti  factor  is  really  a  group  of  factors,  of  which  some 
members  have  been  able  to  become  evident.  In  crosses  of  homozygotus 
agouti  rabbits  with  coloured  and  auburn-coloured  rabbits,  the  first  genera- 
tion of  hybrids  (Fx)  is  composed  entirely  of  agoutis.  The.  cross  F\  X 
F1  gives  the  dissociation  3  :  r.  Hence  the  coloured  and  auburn  is  recessive 
and  the  wild  or  black  agouti  is  a  black  and  auburn  possessing  in  addition  a 
factor  producing  the  characteristics  of  the  wild  coating  not  included  in 
the  auburn  coat.  The  latter,  on  the  other  hand,  in  the  presence  of  uniform 
coloured  coats,  behaves  in  all  its  characteristics  as  a  simple  dominant.  All 

[1318-1 330] 
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the  Ft  animals  arc  coloured  and  auburn,  with/ white  belly.  The  Fx  x  F2 

the    :  :  i  dissociation.     The  uniform  colouration  is  recessive. 

the  coloured  and  auburn  is  a  uniform  colouration  possessing,  in  addi- 

ducing  the  white  belly  and  the  yellow-brown  colouration 

typical  ol  loured  and  auburn.     Having  never  been  able  to  produce 

an  agouti  animal  not  having  the  coloured  and  auburn  character,  the  author 

rt  venture  to  declare  that  the  agouti  factor  proper  would  not  itself 

■.  wliite  belly. 

The  author  has  studied  these  characteristics  more  specially,  which 

allows  him  to  undertake  the  examination  of  factors  which  he  thinks  may 

lay  a  very  important  role  in  the  study  of  evolution  phenomena, 

■  the  inhibitory  factors. 

FARM  ENGINEERING 

i      Requirements  and  Production  of  Agricultural  Machinery  in  Italy.  —  Ambro-  I 
:    I  .  in  V Italia  agricola,  Year  56,  No.  7,  pp.  -93-^99.  Piaceuza,  July,   T9i<). 
Farm  Tradoi  It  i>  estimated  that  Italy  can    find  use  for  a  maxi- 

mum 1  00  machines  for  motor  cultivation  in  a  few  years  and  until 

the  time  <  replacing  the  old    machines.     Over   3  000  are  already 

in  the  country,  anil  there  arc  available,  on  the  way  or  being  con 
thousand   more  which  arc  State  property.     There  exist 
about  15  Italian  types  of  implements  for  mechanical  ploughing  of  which 
nly  of  tractors.     Of  the  latter,  two  or  three  types   are  made 
in  I  tablishments,  some  of  which  are  working  at  full  capacity.     These  I 

ellent  machines  destined  to  have  a  brilliant  future. 

Italy  requires   every   year   30000   iron   ploughs,   but  at 
make  up  this  figure,  and  even  considering  only  completely 
having  uo  part  in  common,  there   are    not    less  than  30, 
ough  used  numbers  over  3  000  specimens. 
Indii  types,  the  requirements  in  ploughs,  so  far  as  can  be  I 

in  Italy,  is  indicated  in  the  subjoined  table.     The  types  nianu-  j 
t  in  quantity  sufficient  to  meet  the  national  consumption,  ] 
•  1  be  exported,  arc  marked  with  an  asterisk. 

It  may  be  taken  that  2  harrows  are  needed 
t  and  one  heavy.     There  are  30  types,  made  inl 
mall  country  smithies,  except  3  or  4  fairly  universal  | 

ary  number  may  be  estimated  as  follows:  zig- 

Acme   [ooo       Howard   3500     ■  spring  tine  cultivators 

Home  production  is  quite  sufficient  to  meet  re- 

ti  Italy  needs  a  maximum  of  r  500  of  these; 

rman  forced  feed  500       German  gravity  Eeed  400  — 

type  ol  machine  requires,  according  to  the  place,  a 

coulter  or  single  or  double  discs)  : 

•      '"  "i  at  least   1  widths:  r.25  metres  — 1.50  metre 

and  thi  ■•.    i,t   with  01  without  fore-car-! 
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Probable  requirements  of  ploughs  in  Italy  (not  including  local  types). 


with  jointed  fore- carriage 


» 

)) 

» 

» 

)) 

» 

» 

» 

)) 

» 

» 

» 

» 

» 

» 

» 

» 

» 

» 

» 

» 

» 

» 

» 

» 

h 

» 

» 

Single 


without  fore-carriage :   curved  beam 

»  »          »          Siloria  type  . 

»  »          »          curved  beam. 

»  »          »          wooden  beam 

»  »          »          Siloria  type  . 

»  »          »          type  for  vines 

with  rigid  fore -carriage 


Depth 
of 

plough- 
ing 

cm. 


Type 


Number 


»         »  »  » 

»         »  »  » 

»         »  »  » 


Multiple 


2  and  3  furrow. 
)>     »      »        » 

»     »      »        » 

3  and  4  furrow. 


1  with  jointed  fore-carriage 
I  without  fore-carriage  .    . 


Turn-wrest 


Various  types 


»  » 


with  rigid  fore- carriage 

»  »        »  » 


30-40 

30-40 

25-30 

25-30 

20-25 

20-25 

15-20 

15-20 

16-22 

16-22 

16-22 

16-22 

8-16 

8-1G 

30-35 
20-30 

15-20 

12-15 

25 
20 
16 
12 

24 
20  22 

16  20 
10-16 
15-20 
20-30 
15-20 

12-15 


Sack- Hammer 

Eberhard 
Sack-Hammer 

Eberhard 
Sack -Hammer 

Eckert 
Sack-Hammer 

Eckert 
Sack-Hammer 
Sack-Hammer 

Eckert 
Oiiver  S.    Bend 
Sack-Hammer 
Sack-Hammer 
Brabant 
Brabant 
Brabant 
Brabant 

Sack-Hammer 
Sack-Hammei 
Sack-Hammer 
Sack-Hammer 

Sack-Hammer 
Sack -Hammer 
Sack-Hammer 
Sack -Hammer 
Oliver 

Brabant 

Brabant 

Brabant 


600 

500 
1800 

200 
3000 
1000 
2500 

500 
1500 

*  800 

*  300 
1S00 

*  1000 

200 

*  3000 

*  3000 

*  2000 

500 

100 
600 
300 
300 

100 
300 

*  1500 

*  500 

3°o 

*  300 

*  5°° 

*  300 


riage,  or  with  "  steering  beam  ".  The  demand  for  small  seeders  for  vege- 
table gardens  is  less,  and  the  demand  for  manure  soivers  or  distributors  does 
not  exceed  100  machines.  At  present  all  seeding  machines  of  the  Ameri- 
can type  necessary  for  the  country's  agriculture  are  being  made,  in  Italy. 
The  manufacture  of  the  German  type  is  being  studied. 

Manure  distributors.  —  These  are  little  used.  One  works  already 
makes  the  necessary  number,  which  may  be  estimated  at  150. 

Mowers.  —The  annual  demand  at  present  is  for  6000  and  within  a 
few  years  it  will  probably  reach  8  000.  Before  and  during  the  war  Italy  im- 
ported all  these  machines.  Now  two  Italian  factories  have  been  equipped 
to  produce  them,  and  another  two  will  follow  suit.  The  generally-used 
types  in  Italy  are  not  numerous  and  are  all  excellent.  Hence  it  will  be 
an  easy  matter  to  attain  a  single  type. 
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y^  are  in  demand:  light  and  heavy,  as  well  as  a 

gjjjjjj  m)]  y  ery  heavy  specimens.     Before  the  war  the  heavy  makes 

(00  to  400  a  year)  and  the  light  from  the  United  vStates 
Up  till  now,  no  factory  appears  to  have  taken  up  the  cons- 
truction of  ra; 

Before  the  war,  annual  imports  came  to :  800  fork  tedders  — 

drum  tedders  -    1  y  1  swath  turners.     The  first  were  almost  all  brought 

m  America,  with  some  from  France  and  Germany  :  the  second  from  Ger- 

iny  :  the  third  from  France,  with  a  few  from  England.      During  the  war, 

had  risen,  no  more  than  400  were  imported  per  annum.     The 

dram  and  swath  turning  types  are  at  present  being  made  in  Italy  in  two 

•;t  \\.>rks. 

"  ,  natori '     (Continuous    side-delivery    rakes).  —  Formerly  over 

machines  were  put  into  use  each  year;  at  present  not  more 

n  a  hundred  are  used. 

Reaping  machines.  —  The  American  Trust  furnished  Italy  with  about 

ing-and-binding  machines  a  year.     Except  for  the  right  and  left 

type  and  the  length  of  the  cutting  mechanism,  there  may  be  said  to  be 

only  <me  type.     Common  reapers  are  still  in  some  demand  (200  to  300a 

r)  but  they  tend  to  give  place  to  the  binders. 

Before  the  war,  about  a  million  of  these  ma- 
chines  were  in  use  in  Italy.     It  is  said  that  even  before  1914  about  500 
:«  being  made  there,  but  it  is  doubtful  if  the  country  by  itself  can  furnish 
the  number  of  these  machines  necessary. 

The  figures  are  the  same  as  in  the  case  of  thresh- 
machini 

Mi  About  500  are  required  per  year.     Italy 

ply   them   all;  threshing-machine  factories    usually    make   them. 

mechanical  hullers.  ■   -  A  few  hundreds  are  sold  each  year, 

country's  own  make.     Maize  threshers  and   hullers  are  in 

still  lower  demand  ;  home  production  can  entirely  meet  the  demand. 

11  .  small  maize  hullers,  small  fodder  presses.     -Ivess 

n  a  thousand  <<\  each  of  these  machines  are  needed,  mostly  made  of 

nd  almosl    all   of   home  manufacture. 

•Of  all-Italian  make  and  very  good. 

>>nts.  ~-  These  are  managed  in  Italy  by  factories 

Of  this  kind  of  construction. 

In   imi  \,  there  were  in  Italy  a  hundred  works  mak- 

;  the  annual  demand  exceeded  4  000.     The  most  common 

,  of  which  several  hundred  were  imported  from  Germany. 

Ones   were  imported,  but  some  are  also 

Thi    demand    is   for  about   a   thousand.     At   least 
ind  imported, 
re  built  by  factories  winch  supply  grape  presses. 
The  demand  i^  limited  :  home  production  is  sufficient 
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Hay  and  straw  choppers;  —  Before  the  war,  about  4000  were  imported 
yearly  from  Germany  (and  very  few  from  Switzerland).,  home  production 
having  become  impossible  owing  to  the  low  manufacturing  cost  in  Ger- 
many (about  50  centimes  per  kilogramme,  goods  delivered  duty  free  in 
Italy).  Now  these  machines  are  manufactured  in  three  Italian  factories. 
The  types  in  demand  are  3  in  number  :  -  -  with  intake  about  20  cm.  wide 
and  without  a  feed  chain ;  with  intake  about  30  cm.  wide  and  with  a  feed 
chain  and  treadle ;  large  size  driven  by  motor  (3  HP). 

Cake  crushers  and  root  choppers.  —  About  a  thousand  are  in  demand. 
They  were  imported  from  England.  An  Italian  factory  has  begun  to  make 
them. 

Small  mills  for  medium  sized  farms.  ■ —  From  200  to  300  a  year  ;  im- 
ported from  England.  The  factory  that  has  begua  making  root  choppers 
has  taken  up  their  manufacture. 

Cesspool  pumps.  —  Of  sheeron :  about  1  400  are  in  demand,  of  foreign 
make  —  of  cast  iron  ■  about  500,  made  in  the  country. 

Boilers  for  cooking  feeds  are  in  great  demand. 

There  is  likewise  a  strong  request  for  rollers  for  levelling  ground 
turned  up  by  artillery  fire  in  the  liberated  regions. 

In  conclusion  it  can  be  said  that  Italy  is  starting  to  manufacture 
herself   almost   all   the  machines  needed  in   agriculture. 

1222  -  Trials  of  Mechanical  Cultivating  Machines  in  France.  —  i.  Sagneer,  henry 

La  Semaine  de  Motoculture  de  Printenips,  in  Journal  d' Agriculture  Pratique,  Year 
LXXXIK  New  vSeries,  Vol.  XXXII,  No.  n,  pp.  214-218,  4  figs.  Paris,  April  17,  1919.  — 
II.  La  Semaine  de  Moloeultnre  de  Prinlemps,  Bulletin  de  la  Chambre  syndicate  de  la  Moto- 
culture, No.  4,  56  pp.,  35  phot.  +  1  plan.  Paris,  April,  1919. —  III.  Claron,  Ch.,  Les 
Journees  de  Motoculture  des  Bouches-du-Rhone,  in  Le  Progres  agricole  et  vilicole,  Year 
XXXVI,  Vol.  LXXI,  No.  23,  pp.  534-539.  1  fig.  Montpellier,  June  8,  1919.  —  IV.  Greil- 
sammer,  R.,  Les  tracteurs  aux  essais  de  Strasbourg,  in  Journal  d' Agriculture  pratique, 
Year  LXXXIII,  New  Series,  Vol.  XXXII,  No.  22,  pp.  451-454,  2  figs.  Paris,  July  3, 
1919. 

I.  —  The  demonstrations  of  mechanical  cultivation  organised  by  the 
"Chambre  Syudieale  de  la  Motoculture"  under  the  title  "  Semaine  de 
Motoculture  de  Printemps  "  (March  30-April  6,  1919)  constituted  the  most 
important  show  held  up  till  now  in  France.  Thirty  makers  or  agents  of 
machines  took  part  in  it ;  for  the  first  time  the  number  of  machines  of 
French  make  was  higher  than  that,  of  American  or  English  makes.  This 
fact  indicates  the  energetic  attempts  to  develop  in  France  an  industry 
which,  scarcely  in  existence  before  the  war,  has  sprung  up  steadily  during 
these  last  years  in  spite  of  daily  increasing  difficulties  and  of  which  the 
progress  can  no  longer  be  arrested. 

The  organisation  left  nothing  to  be  desired.  The  extensive  fields 
of  the  Jonction  farm,  on  a  rolling  plateau  stretching  above  Saint-Germain- 
en-Iyaye,  formed  a  suitable  ground  for  the  long  strips,  in  open  land,  in 
excellent  condition  for  ploughing.  Visitors  were  numerous ;  theeagerness 
of  farmers  to  examine  the  machines  and  to  discuss  their  qualitii 
the  interest  felt  everywhere  in  the  new  cultural  method. 

1  :  tl-l  •!■:•;  I 
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Power-farming  implements  come  under  several  categories:  — 
direct  tra<  ible  tractors,  motor  ploughs  and  motor  cultivators  proper. 

Machin<  -  of  all  these  types  were  working  at  ,St.  Germain-en-Laye,  some 
already  well  known  and  others    appearing  for  the  first  time. 

Most  of  the  direct  tractors  having  the  chassis  borne, on  wheels,  of  French 

Ice,  had  left  the  work-shops  only  shortly  before;  some  of  them  have 

already    been    described,    e.   g.    the    S.  C.  E.  M.  I.  A.    tractor    of    25  H.P, 

weighing  2  650  kilogrammes,  which  did  very  regular  work  with  Deere  three- 

furrow  ploughs,  and  the  tractors  of  the  Agricultural  company  which  was 

the  first  going. 


A  CO-.; 


id,  Earm,  and  colonial  tractor,  Landrin  system. 


1  from  the  Mesmay  tractor,   it   is  15  H.P.,  weighs 
■nd    is  a   light,    strongly    made    machine. 
Th<    •  farm  and  colonial  tractor,  on  the  Landrin  system  (Fig  1)  is 

It  is  a  2  ,  111',  lorry  weighing  2  '00  kg.  and  Suited 
the  attachment  of  wheels  with  strakes    it  can  he 
plough  and  other  farm  implements. 

shown   by  the   Xenerburg  et  fils   works. 

te  Gn6mee1  Rhone.     This  is  a  light  machine 

■'■■•  "•  •"  "  l'.  with  driving  wheels  h:,  movable  rims,  the 

•t   which  appear  to  be  very  strong. 

The  FcHiU  rftnarl  dall)    lor  its  system 
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of  removable  rocking  strakes  applied  to  the  wheels  so  as  to  secure  a  good 
grip  on  the  ground  when  ploughing. 

The  well-known  American  Tractor  is  now  built  in  France.  The  model 
taking  part  in  the  trials  was  of  40  H.P.,  weighing  3  000  kg. 

Among  foreign-made  machines,  the  Case  has  already  been  widely 
tried  ;  the  model  at  the  trials  was  of  18  H.P.,  weighing  2  100  kg.  The  same 
remark  applies  also  to  the  Titan  tractor  (10-20  H.P.,  2  950  kg.),  the  Avery 
tractor  (16  H.P.,  2  700  kg.),  the  Moline  tractor  (18  H.P.,  2  000  kg.),  the 
Rip  tractor  (9-16  H.P.,  1  800  kg.),  the  National  tractor  of  the  Butterosi 
Syndicate  (9-16  H.P.,  1  700  kg.).  These  machines  have  been  described  in 
our  pages,  but  it  should  be  added  that  the  Rip  traetor  is  combined  with 


Fis 


Auror  tractor. 


the  Rock  Island  two-furrow  plough,  a  system  which  enables  the  headlands 
to   be   greatly   reduced. 

The  American  Fordson  tractor,  from  the  Ford  works,  well  known 
for  motor-car  building  is  a  light  machine  (12-22  H.F.,  1  600  kg.)  which  is 
very  attractive  for  its  elegance  and  strength.  The  engine  has  four 
cylinders  and  runs  on  paraffin,  like  a  number  of  others.  The  working  parts 
are  hermetically  enclosed.  Twenty  five  Fordson  tractors  have  been  pur- 
chased by  the  American  Relief  Committee  (Mrs.  Dike  and  Miss  Morgan) 
for  the  Aisne  district. 

The  Austin  tractor  (20-25  H.P.,  2  300  kg.)  of  English  make,  drawing 
an  Oliver  plough,  was  exhibited  by  the  I'it.tkk  firm,  and  was  notable  for 
very  even  work  on  one  of  the  few  difficult  parts  of  the  trial  grounds.     It 
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is  announced  that  the  PiLTER    firm  is  taking  up  the  construction  of  these 
tractor-  in   Fran< 

iterpillar  tractors  are  already  familiar:  an  endess  chain  with  strong 
links  envelops  the  wheels  and  the  machine  a  powerful  grip  on  the 

soil  while  distributing  the  weight  of  the  chassis  over  all  the  contact  surface. 
The]  i"   H.P.,    5000  kg.)  is    a    well    known    type     of   these 

machin< 

Another  machine^of^this  class,  and  quite  new,  is  the  Renault  tractor 
III1.,  3  500  kg.)  built  by  the  firm  famous  for  its  linght  tanks.     This 
model  attracted  great  attention  through  its  flexibility  in  running  and  the 
even  work  done  by  it  with  a  three-furrow  plough. 


r~ 


3-  —  Houghing  with  the  De  Dion  Bouton  windlass. 


merican caterpillar  tractors  are  already  known:  the  ClevdanA 
,;"/    '  and   the   Neverslifi  (12-20  H.P.,   3  too  kg.)   of  the 

A.  V. .   i'i:  apany. 

JU'  tractors  are  various.     The  Filti  towing  tractor 

■■'  the  foremost    in  mechanical  cultivation: 
■:"\'\  ^g  with  a  double  two-way  plough,  it  may  be  used 

'"'    for   medium    ploughing   and    other   work.      ' 

•5H.P..5 kg.)  is  k^ewise  well  known. 

'"Kbywindla:    and  may  be  used  as  a  direct  tractor. 

■       (50  H.P.)  for  ploughing  is  one  of  the  mosl 

wtoble  »•"   I  *e  cultivation  (Fig.    [.)     Between 
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two  windlass  engines  of  the  above  power,  a  strong  cable  pulls  a  six  fur- 
row balance  plough  working  to  a  depth  of  25-30  centimetres.  The 
windlass  for  ploughing,  as  in  steam  cultivation,  may  be  adapted  to  all  other 
cultivating    implements. 

The  C.  E.  M.  electrical  windlass  (40-50  H.P.)  of  the  Electro-Me- 
canique   Company   works    on   the   same   principle. 

On  a  much  smaller  scale  the  Agro  fore-carriage  tractor  (6-8  H.P., 
700  kg.),  drawing  a  double  two-way  plough  or  a  double  two-furrow  plough, 
advances  by  winding  up  a  cable  the  end  of  which  is  anchored  at  the  end 
of  the  furrows. 

Among  motor  ploughs,  the  Tourand-Latil  plough  (30  H.P.,  3  000  kg.) 
is  one  that  has  attracted  attention  for  a  long  time.  It  has  been  gradually 
modified  and  has  become  a  more  and  more  valued  machine.  It  is  composed 
of  two  parts  closeh7  united  but  capable  of  being  separated :  the  tractor 


Fig.  4.  —  Chief  type  of  S.  O.  M.  U.  A.  motor  cultivator. 


and  the  five-furrow  plough.  Apart  from  the  plough,  the  tractor  may  be 
attached  to  all  other  cultivating  or  harvesting  machines.  All  parts  of 
the  apparatus  are  very  substantial. 

The  DeJahaye  motor  rocker  plough  (32  H.P.,  4000  kg.),  on  view 
for  the  first  time,  was  one  of  the  greatest  attractions  at  Saint-' Vnnain- 
eu-Ivaye.  A  powerful  chassis  on  three  strong  wheels  arranged  in  a  triangle 
carries  the  engine  in  the  centre,  and  at  each  end  has  a  multi-furrow  plough 
which  can  turn  over  as  in  a  balance  plough.  The  machine  ploughs 
both  ways  on  the  level  to  a  depth  of  25-30  centimetres,  and  11  ie  work 
appears     excellent. 

With  motor- cultivators  and  pulverisers,  the  latesl  series  of  mechanical 
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cultivating  implements  is  reached.  These  machines,  winch  have  been 
studied  for  some  ten  years,  are  destined  to  take  the  place    of  ploughs. 

The  S.O.M.U.A.  motor  cultivator  is  represented  by  two  types. 
The  chief  type  (35  H.I'.,  2  000  kg.)  (Fig.  4)  consists  of  a  tractor  and  a  drum 
inside  which  a  horizontal  shaft  carries  a  series  of  claws  or  cutters 
made  to  rotate  fast  and  so  dig  the  soil.  Separated  from  this  drum,  the 
tractor  can  be  attached  to  a  multi-furrow  plough  or  to  any  other  implement. 
The  other  type  (6  H.P.,  300  kg.)  is  a  quite  small  model  for  market  garden 
work  ;  a  lever  at  the  rear  enables  the  workman  to  steer  the  machine. 

The  Xavier  Charmes  pulveriser  (16-20  H.P.,  2  000  kg.)  has  undergone 
many  changes  since  the  first  trials  in  which  it  took  part.  It  is  now  a 
machine  which  runs  smoothly  and,  as  its  name  indicates,  brings  about  as 
perfect  a  pulverising  of  the  soil  as  possible 

II.  —  Xo.  4  of  the  Bulletin  de  la  Chambre  syndicate  de  la  Motoculture 
is  wholly  devoted  to  the  Spring  Motor-Cultivation  Week.  After  a  repro- 
duction in  full  of  the  speeches  of  Capt.  Julien,  President  of  the  Chambre 
Syndicate,  and  of  M.  Boret,  Minister  of  Agriculture  and  Food  Supplies, 
and  of  the  list  of  31  machines  that  took  part  in  the  trials,  a  detailed  des- 
cription is  given,  with  very  good  photographs,  of  16  exhibits  of  French  make. 
Lastly,  the  Bulletin  quotes  the  Law  of  January  6,  1919  for  the  intensifica- 
tion of  agricultural  production  during  and  after  the  war,  the  Decree  of 
April  25,  1919  constituting  and  regulating  the  working  of  the  departmental 
and  regional  Offices  of  Agriculture,  the  Circular  of  the  Minister  of  Agri- 
culture to  the  Prefects,  the  I,aw  of  November  27,  1918  (ChauvEau  Law) 
for  the  purpose  of  facilitating  the  restoration  of  rural  poperty,  and  the 
regulation   for  the   Autumn    .Motor-Cultivation   Week,    1919,  etc. 

III.  -  From  May  16  to  20,  1919,  there  were  held  at  the  Grand-St.- 
Jean  estate,  in  the  commune  of  Aix-en-Provence,  interesting  practical 
demonstrations  of  mechanical  cultivation  organised   by  the  Comite  d'En- 

ment    d    la    Motoculture   des    Bouches-du-Rhone. 
The  land  on  the  estate  had  for  the  most  part   been  uncultivated  for 
ears.    Thus  the  task  of  the  tractors  was  a  particularly  rough  one, 
and  the  work  done  by  them  was  all  the  more  convincing. 

The  tractors  were  of  two  makes  :  French  and  American,  of  which  the 
former  were  in  the  majority. 

Tractors  for  vineyards  were  tested  on  the  Beaupre  estate,  3  kilometres 
from  the  station  of  Ugnanes-Rognes. 

The  foil,, win-  were  the  French  makes  of  tractors  :—  S.  C.  E.  M.  I.  A, 

mstruction  el  d'Entretien  de  Materiel  industriel  et  agricole). 

1   H .  1'..  j  cylinder  (the  Company  exploits  in  France   the  English 

Saunderson  patent)  drawing  a  rigid  three-furrow  John  Deert  plough  90  cm. 

u"lr  and-Latil  of    the  Societe  Blum  et  Cie.  —  Renault,  caterpillar 

"•••tor       Doisy-      Filtz         Xavier-Charmes  and  S.  0.  M.  U.  .!.,  both 

for  pulverising  the  soil, 
The  American  tractors  were:  Mogul  and  Titan,   both  10-20   H.P., 
Mci  ormick  -  10-18  drawing  a  Grand  Detour 
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two-furrow  plough  —  Avery  12-25  OI  the  Pilter  firm  —  Happy  Farmer  — 
Never  slip   and   Cleveland,   both   chain-track  types. 

Vineyard  tractors.  —  1)  French:  Chapron,  Sud- Automobile  and 
S.  O.  M.  U.  A.  (models  A  and  C)  ■ — ■  2)  American  :  Cleveland  and  Averv 
(5-10  H.P.)  (1). 

IV.  ■ — ■  The  General  Commissariat  of  the  Republic  and  the  Director 
of  Agriculture  for  Alsace  and  Lorraine  organised  public  demonstrations 
in  mechanical  tillage  which  took  place  on  June  5-9  in  the  Neuhof  Poly- 
gon, near  Strasburg. 

A  large  number  of  makers  responded  to  the  invitation  of  the  Director 
of  Agriculture,  thus  giving  special  amplitude  to  this  first  agricultural 
show  held  in  Alsace. 

Many  Alsatian  farmers  attended  the  trials,  and  also  many  Lorraine 
farmers  visited  Strasburg  to  see  the  machines  at  work,  because  alhtough 
the  sub- division  of  property  in  Alsace  keeps  mechanical  cultivation  from 
becoming  widespread,  on  the  other  hand,  in  Lorraine,  the  demand  for 
tractors  is  considerable,  conditions  of  cultivation  —  larger  estates,  land 
difficult  to  work  • —  being  favourable  to  the  development  of  these  ma- 
chines there. 

Twenty-three  exhibits,  comprising  32  machines,  were  assembled  in 
the  Neuhof  polygon.  The  machines  according  to  nationality  of  origin 
were  divided  thus  :  French  11  • — ■  American  18  —  English  1  —  Swiss  I 

—  Swedish  1  —  Total  32. 

Two  foreign  machines,  however,  the  Gray  (American)  and  the  Austin 
(English)   are  about  to  be  manufactured  soon  by  works  in  France. 
The    machines    shown   were   classified    as    follows :  — 

i)  Windlass  machine:- — French:  1  Filtz  40  H.P.    towing  tractor. 

2)  Tractors  with  2  driving  wheels:  ■ —  French:  1  S. C. E. M.  I.  A. 
25  H.P.  tractor  —  American :  2  Case  18  H.P.  and  27  H.P.  trac- 
tors • —  1  Rip  16  H.P.  tractor  —  1  Fordson  22  H.P.  tractor  —  1  Globe 
18  H.P.  tractor  —  1  Happy  Farmer  18  H.P.  tractor  —  I  he  Gaulois 
25  H.P.  tractor  (Lacour  and  Fabre)  —  2  Titan  20  H.P.  tractors  (C.  I.  M.  A.) 

■ —  1  McCormick  20  H.P.  tractor  (Wallut)  —  I  National  22  H.P.   tractor 
(Butterosi  Syndicate)  —  1  Par'rett  24  H.P.  tractor  (La  Traction  agricole) 

—  English :    1    Austin   25    H.P.    tractor    (Th.    Pilter). 

3)  Tractors  with  one  driving  wheel :  —  American  :  1  Gray  40  H.P. 
tractor  (American  Tractor)  —  1  Taureau  24  H.P.    tractor  (Agricultural). 

4)  Tractors  with  4  driving  wheels  :  ■ —  French  :  2  Amor  10  H.P. 
tractors  (S.  Neuerburg  &  Fils). 

5)  Fore  carriage  tractors  —  American  :  1  Moline  Universal  18  H.P. 
tractor  —  Swiss  :  1  Griffon  i()  H.P.  tractor. 

(>)  Motor  ploughs:  —  French:  1  Tourand-Latil  35  H.P.  motor 
plough  —  Swedish  :   1  Avance  18  H.P.  motor  plough  (Wallut). 

7)    Caterpillar    tractors.     —     French :     1     Renault    35     H.P. 


(1)  For  vineyard  tractors,  see    "  Montpellier  Trials",  R.,  June,  191 9,  No.  768.  {Ed.} 
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2   ,;  n.p.  —  American  :  2  Neverslip  20  and  30  H.P.  tank  tractors 

(Pidwell  1  Cleveland  20  H.P.  (Allied  Machinery  Co.). 

cultivators.    —    French:     iS.  O.M.U.  A.,  35    H.P.     — 

1  s.  1  >.  m.  r.  A.,  5  HP. 

Main-  of  these  machines  have  already  been  described.  Some  new  ones 
deserve    more   detailed   description. 

The  works  of  S.  Xkukrbupg  &  Sons  (3,  rue  la  Boetie,  Paris),  showed 
tractors,  one  attached  to  a  Deere  plough  for  ploughing  in 
ridges,  tin-  other  fitted  with  a  new  arrangement  for  ploughing  on  the  flat. 
These  tractors,  with  4  driving  and  steering  wheels,  are  remarkable  for  their 
lightness.  With  a  Ballot  4  cylinder  16,  H.P.  engine,  at  1  200  r.  p.  in.  (stroke 
[40,  lion-  So  mm.),  they  weigh  only  1  300  kg.  The  4  driving  w  heels  are  con- 
sidered to  give  greater  grip  in  spite  of  this  low  weight.  The  Auror  has 
m  mmetrical  transmission  round  the  transverse  axis  and  can  go  both  ways, 
reversing  at   the  end  of  the  furrow  without  turning  round. 

At  each  end  of  the  machine  is  a  2  furrow  plough  (Fig.  2)  suspended  by 
a  tension  rod  with  a  mobile  lifting  arm  on  a  horizontal  axis.  A  handle 
within  reach  of  the  driver  mines  a  small  winch  on  which  a  thin  cable  winds, 
attached  to  the  lifting  arm. 

The  cable  acts  simultaneously  and  inversely  011  the  lifting  arms  of 
tlu-  2  ploughs,  joined  by  an  iron  bar  passing  above  the  driver.  Thus  one 
<>f  1  he  ploughs  balances  the  other  and  when  one  is  raised  the  other  is  lowered 
and  is  ready  for  work  on  the  return  journey.  This  simple  light  arrange- 
ment  enables  the  machine  to  work  on  the  flat  without  turning  and  with 
small  headlands,  the  changing-over  at  the  end  of  the  furrow  occupying 
less  than  one  minute. 

The  tractor  wheels  are  fitted  with  straked  rims  made  of  3  pieces  fixed 
by  simple  collars  to  the  wheel,  so  that  they  can  be  removed  for  road 
trawl  in  a  very  short  time.  The  gripping  rim  may  be  substituted  by  a 
rubber  fire  fixed  in  the  same  way  for  road  work. 

The  I  %ror  tractor,  built  by  the  Societe  Gnome  et  Rhone  is  sold  with 
a  plough  for  ploughing  without  ridges  for   1  500  francs. 

The  Griffon  tractor,  made  by  the  Societe  de  fabrication  de  chauffage 
rne  and  shown  by  Nathan  Bloch  &  Sons  (50,  rue  des  Marais, 
Pari-'  made  its  first  appearance  in  France  at  Strasburg. 

This  is  a  fore-carriage  tractor  with  1  driving  and  steering  wheels  and 

rolling  wheels.     The  tillage  implements  are  attached  under  the 

motor  axle  l.y  a  long  chain.     The  engine   is  16  to  20  H.P.,    4  cylinder. 

nu  ans  ,,t  a  reversing  coupling,  without  gear  changing  or  toothed 

the  tractoi  can  go  forwards  or  backwards  at  will.     Reversing   is 

d°ne  withoul    shock,  even  if  the  controls  are  jerked   iqughlj  into  place. 

J1"'   arrangement  allows  of  the  machine  working  with   1   or  2  two  wax 

Hence  it  does  not  need  to  turn  at  the  .Mid  of  the  furrow.    There 

rential  in  the  machine.     Each  driving  wheel  may  Ik-  disengaged 

and  nin   loose  on  the  axle.    Turning  is  accomplished   by  disengaging  the 

wheel  o„  the  inn,,  radius  of  the  turn.     The  wheels  are  fitted  wit  h  a  very 

,ni"  1  jointed  segments  fuqjjshed  with   strakes  which  can   be 
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quickly  put  in  operation  for  ploughing  or  withdrawn  for  road  work.  Six 
segments  are  arranged  round  the  rim  of  the  wheell,  each  of  which  seg- 
ments can  pivot  round  one  of  its  ends  and  the  other  end  can  be  clamped 
at  will  on  to  the  periphery  or  the  hub,  according  as  the  strakes  are  to  be 
put  in  action  or  withdrawn.  Two  holes  are  bored  on  the  rim  for  clamping, 
which  allow,  by  using  one  or  the  other,  of  making  the  strakes  project  more 
or  less  as  required  for  the  soil.  The  present  price  of  the  Griffon  tractor 
is  16  000  francs. 

The  great  French  motor  car  and  cycle  firm,  Cie.  Peugeot,  showed 
for  the   first  time  its  type    T  caterpillar  tractors. 

The  Peugeot  tractor  has  a  4  cylinder,  38  H.P.  engine  running  at  1  200 
revs,  (bore  100  mm.  and  stroke  150  mm.).  The  engine  is  the  same 
as  that  on  the  Peugeot  lorries  used  during  the  war. 

The  Austin  tractor  shown  by  the  Th.  Pilter  Co.  was  much  remarked 
upon,  and  made  its  first  appearance  in  France  in  the  trials  held  at  Saint- 
Germain-en-Ivaye. 

This  machine,  with  its  25  H.P.  engine,  is  "of  the  shield-f  ram  _•  type, 
all  the  parts  being  enclosed  within  a  shield,  which  itself  forms  the  chassis 
of  the  machine,  being  supported  in  front  on  the  axle  and  behind  on  the 
driving  wheels.  The  tractors  is  of  small  dimensions,  very  easily  handled, 
and  weighs  1  500  kg.  It  did  good  work  at  Strasburg  on  stiff  land.  The 
present  price  is  12  500  francs. 

Messrs  R.  Wallut  &  Co.  showed  the  Avance  motor  plough,  of  Swedish 
make,  with  semi-Diesel  engine  of  18  H.P.  which  runs  on  heavy  oil  or  pa- 
raffin. The  three  plough  bodies  can  be  removed  independently  of  each 
other.  Although  this  machine,  on  account  of  its  power,  is  fairly  heavy 
and  bulky,  it  shows  a  first  interesting  attempt  to  make  use  of  economical 
fuels,  the  employment  of  which  in  agriculture  will  gradually  come  to  dis- 
place the  too  expensive  petrol  as  these  engines  become  more  developed 
and  perfected. 

1223  -  The  Baroncelli  Tractor.  Model  B  2, 1919.  —  poggi  t  .,  in  //  Coltivatore,  Year  lx  v  , 
No.  23,  pp.  473-475.  1  rig.    Casale  Monferrato,  August  20,  1919. 
The  Baroncelli  tractor,  built  in  series  by  the  "  Societa  generale  in- 


Baroncelli    tractor,  Bo,  1919. 
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dnstxiale"  do.  Corso  d'ltalia,  Rome)  has  the  following  characteristics:  — 

total  weighl    700  kg.  —  maximum  height  T.80  metre  —  outside  gauge  of 

driving  wheels  1.60  metre  —  first  speed  3  kilometres  per  hour;  second 

■d  6  km.  per  hour  —  diameter  of  belt  pulley  300  millimetres  —  width 

'ielt  of  driving  pulley  180  mm.  —  revolutions  of  driving  pulley  800.  The 

chine    is  well   made :  ball  bearings ;    strong  springs  ;   engine  40   HP. 

4  cycle,  4  vertical  cylinders,  running  on  petrol  or  paraffin;  pump  cooling; 

oiling  by  pump;  wheels  with  strakes  removable  for  road  work;  one  wheel 

(.-.ui  run  in  the  furrow  without  the  chassis  being  tilted,  thus  ensuring  easy 

and  sure  steering;  maximum  grip  on  soil;  easy  turning  even  at  extreme 

luck. 

l-'-'l  -  The  Longhini  Self-Lifting  Plough.  —  I.  Giomale  di  Agricollura  della  Domenica, 
1  XXIX,  No.  ;-',  p.  229,  4  figs-  Piacenza,  Aug.  10,  1919.  —  II.  Communication  from 
>>r  [fOnghini  to  the  International  Institute  of  Agriculture. 

I .  The  inventor,  Signor  L/Onghini,  set  out  to  obtain  a  plough  that 
would  have  great  stability  in  the  ground,  even  at  tractor  speed,  and  would 
n<>t    require  a  man  continually  in  attendance. 

The  single  IyOiighini  plough  consists  essentially  of  a  strong  frame  sup- 
ported  on  ;  wheels  and  carrying  a  large  plough  body.  The  setting  is  con- 
trolled by  me, ms  of  small  wheels  and  screws,  so  that  there  are  neither  hand 
levers  nor  toot  lad  sectors.  Attachment  is  made  between  the  tractor  hook 
and  the  part  of  the  beam  situated  a  little  in  front  of  the  coulter.  The 
self-lifting  arrangement  is  simple  and  very  efficient. 


I.onghtni   Self- lifting  Plough. 

This  plough  requires  a  powerful  tractor    to  draw   it.     The  inventor 
1  'l'1' -d  M  IK  to  the  Fiat  (1).     Its  mean  weight  is  5  quintals  and  mean 

"1  lui vow  slice  67.3  kg.     The  first  models  built 
l"'  furnished  with  II  t6  Italia  bodies  E01  a  deptn  up  to  45  em,   but  any 
other  t'.  pe  oi  body  can  he  used. 

- 
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The  Iyonghini  plough  can  be  converted  into  a  double-furrow  one  by 
attaching  smaller  bodies,  so  that  a  tractor  may  be  used  giving  an  average 
drawbar  pull  of  i  300-1  500  kg.  This  new  implement  can  be  built  rapidly 
in  large  series. 

II.  — ■  Signor  Fonghini  (technical  head  of  the  Italian  Federation  of 
Agricultural  Consortia)  furnished  the.  International  Institute  of  Agricul- 
ture with  the  following  details  on  the  construction  of  his  plough :  —  The 
single  self-lifting  plough  is  composed  of  4  different  parts :  —  1)  Frame. 
2)  Self-lifting  and  regulating  arrangement.  3)  Plough  body.  4)  Attachment 
system. 

1)  The  frame  is  made  of  2  iron  laths,  first  rivetted  together  at  the  rear 
part  so  as  to  form  a  beam  supporting  the  plough  body,  coulter  and  share, 
then  diverging  and  lastly  parallel  at  the  fore  part,  where  they  are  con- 
nected by  a  rigid  cross  piece. 

On  this  frame  there  are  fixed  :  —  the  supports  of  the  axles  of  the  fore 
carriage  —  the  depth  regulator  —  the  spring  attachments  —  a  second 
cross  piece,  vertical  and*  pierced  by  holes  for  regulating  the  draught. 

2)  The  self-lifting  effect  is  obtained  by  rotating  through  180''  a  crank 
centred  on  the  left  wheel,  jointed  with  a  connecting  rod  fixed  to  the  frame 
and  controlled  by  means  of  a  screw.  This  crank  rotation  causes  the 
left  axle  to  turn,  which  transmits  the  movement  to  the  right  one  and  to 
the  back  wheel  by  means  of  levers  fixed  on  the  axles  and  connected  by  a 
screwrod. 

The  automatic  1800  rotation  of  the  crank  is  produced  by  the  forward 
movement  of  the  left  wheel,  in  which  a  gear  is  fixed  which  by  an  arrange- 
ment of  levers  on  the  crank  can  raise  or  lower  the  plough  at  the  driver's 
will.     This  mechanism  is  controlled  by  lightly  pulling  a  cord. 

Setting  of  the  plough  is  done  by  2  screws  ■  —  one  alters  the  height  of  the 
connecting  rod  attachment,  which  lowers  the  frame  more  or  less  according 
to  the  depth  desired;  the  other  screw,  serving  to  connect  the  axle  levers, 
alters  horizontally  the  plane  of  the  frame. 

3)  The  plough  body  may  be  of  various  shapes  according  to  the  nature  of 
the  soil.  It  is  fixed  by  2  bolts  to  the  beam,  which  may  be  straight  or 
curved. 

4)  For  the  hake,  an  drawing  rod  slanting  downwards  to  the  left  in  re- 
lation to  the  frame  is  fixed  to  the  beam,  so  as  to  obtain  a  variable  attach- 
ment, a)  to  various  heights  to  suit  the  drawbar  hooks  of  the  tractors. 
b)  more  or  less  sideways  so  that  it  may  be  possible  to  bring  the  tractors 
line  of  traction  near  the  line  of  resistance. 

The  plough  is  fixed  close  to  the  tractor,  to  reduce  to  a  minimum  the 
turning  radius  of  the  machine. 

1225  -  Review  Of  Patents.  —  Sources:  Canada,  United  States,  New  Zealand, 
Netherlands,  United  Kingdom,  Switzerland,  See  R.  Jan.,  1919,  No.  105.  —  France, 
See  R.  Feb.,  1919,  No.  247  —  British  India,  See  R.  May,  1919,  No.  639. 

Tillage  Machinery  and  Implements.  —  Canada:  1 90759-1 90820- 
190913-190975-191082-19144S     Harrows  ;     190824     Plough    disk    scrap 
190960  Stone  collector  ;  191074  Lever  for  raising  the  plough  bodies t  of    a 

I  It 84- I  fttl 
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multiple  plough;    191355  Rotary  cultivator;   191534-191656  Cultivators; 
,   lore-carriage  ;   191 71 5   Multiple  balance  plough. 
[St  addition  to  patented  invention  No.  454975,  Device  to  regu- 
ke  knotches  of  double  two-way  ploughs  ;  485834  vine  mould  plough 
ustable  by  -crew;  491831  Apparatus  for  measuring  area  of  ground  cul- 
tivated  by  plough  or  other  farm  implements;  492141  Plough;  492478  Im- 
-lit-  on  cable-drawn  ploughs;  492704  Improvements  on  ploughs  and 
ei  propelled   farm   machines  ;   492887   Improvements   on  cultivators; 
S\  stem  of  plough  and  mechanical  tractor  combined  ;  492996  Device 
chanical  cultivation  of  the  soil;  493048  New  type  of  plough  all  of 
iron  and  steel :  493218  Improvement  on  multiple  ploughs  ;  493235  Improve- 
nts  on  ploughs,  especially  motor  ploughs. 
Netherlunc  72  Multiple  plough;  3412  Device  for  coulter  plough 

irovided  with  spring  ;  3433  Regulating  device  for  multiple  ploughs; 
5  Fork  machines  for  soil  working;  3436  Device  to   regulate  depth  of 
•tor  ploughs  ;  3438  Device  for  fixing  strakes  to  wheels  of  vehicles,  espe- 
cially cultural  machines;   3512   Trenching  motor  .plough. 

A',  /  aland  :  40352  Steering  accessory  for  plough  ;  41159-41331  At- 
tachment systems  for  tractor  with  plough  or  other  farm  implement; 
40493  Cultivator. 

\d :  82198  Wheel  with  gripping  plates  for  motor  plough; 
82199  Motor  plough  with  1  fore  bearing  wheels,  one  running  in  the  furrow; 
Motor  turnwest  plough;  82201  Motor  plough;  82202  Two  segment 
roller  for  fields  and  meadow-;  82368  Motor  ploughs  with  2  fore  wheels 
and  2  rear  wheels  running  two  and  two  respectively  in  furrow  and  on  head- 
land ;   -  Multiple  plough;  82370  Harrows. 

\ited   Kingdom:  125709-125806-126139  Ploughs ;  125S15  Hand  hoe 
.on!  seeding   machine  combined ;  126198  Improvements  to  motor  ploughs. 

[302141-1302317-1303533-1303810-1304512-1304631- 

(04926-1305502-1305674     Cultivators;     1302146    Clod    crushing 

roller;  Plough    with    raisable    body;    1302403-1303518    Double 

furrow  ploughs     [303427  Plough  fore-carriage;   1303516-1303517  Devices 

automatically    raising    plough    bodies;    1303769-1304058     Harrows; 

|  Ridge  plough  ;  1305099  Multiple  plough    and  tractor  combined; 

■71.     Ploughs  ;     1306900     Cultivator    with 

er;    1  (07327  Wheel  cultivator  ;  1308360  Rotary  ploughing 

"lent  ;  1  (08455  Attachment  system  for  plough  to  tractor;  1308635 

•91   Cultivator  1  ombined  with  tractor ;    1309299  De- 

ilate  heigb.1   oi  ploughs  and  other  agricultural  machines  and 

vehicles  ;    1  Turn-west   plough. 

i'   Irrigation.         Canada;   11)1422  Excavator. 

Screw  ditcher  with  change  speed;    33,43  Vertical 

litchei  Ditcher;  3475  Machine  for  digging  drainage  trenches. 

M x  Manure  Distributors.  •     Canada:  191303  Manure 

711    Manure  spreading  machine;    493187   Improved  pro- 
apparatus  I  []  to  iacrease  productivity;  493325  New 
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process  of  granulation  for  calcium  cyanamide  to  favour  its  use  as  ammonia- 
potash  manure  (cyanamide  treated  with  water  containing  silicate  of 
potash). 

New  Zealand:  40378  Use  as  manure  of  flax  residues    (ash,  liquor). 

United  Kingdom:  125718  Manufacturing  process  for  phosphatic  and 
potash  manures ;  127424  Manure  and  seed  sower ;  127549  Manufacturing 
process  for  sulphate  of  ammonia. 

Drills  and  Seeding  Machines.  ■ —  Canada  :  190821  Planter ;  191088 
Potato  planting  machine;  191255-191690  Maize  sower;  191279  Cottonseed 
seeder. 

France:  493404  Potato,  etc.  planter. 

Netherlands :  3506  Rape  seeder,  etc. 

United  Kingdom  :  125538  Distributor  for  seeder  ;  125815  Seeder  com- 
bined Avith  hand  hoe;  127112  Seeder;    127424  Seed    and  fertiliser   drill. 

United  States:  1302428  Combined  manure  sower  and  distributor; 
1303264-1305500-1306823-1308252-1308679-1308888  Seeders  ;  130432 1  Ro- 
tary seeder;  1304992-1308163  Maize  seeders;  1305273  Hopper  for  seed 
drill;  1305850  Combined  seeder  and  cultivator  accessory  for  a  plough; 
1306900  Accessory  seeder  for  cultivator. 

Various  Cultural  Operations.  — ■  Canada  :  191 34  Straw  transporter 
and  spreader ;  191648  Garden  frame ;  191026  Gardening  instrument ; 
191033  Potato  cultivator. 

Netherlands  :  3446  Pipe  for  warming  the  soil  surface  in  nurseries  and 
for  maintaining  its  moisture. 

Switzerland :  82202  Two  segment  roller  for  meadows  and  fields  ; 
82374  Weeder. 

United  States  :  1303602  Beet  cultivator  ;  1306209  Machine  to  facili- 
tate the  fertilisation  of   alfalfa  flowers. 

Control  of  Diseases  and  Pests  of  Plants.  —  Canada  :  190822  Fruit 
tree  sprayer  on  wheels  ;  191371-191539-191679  Apparatus  for  weed  killing. 

United  States  :  1305493  Plough  for  destroying  cotton  boll  weevil  ; 
1305059   Harrows  with   attachment   for   destroying  locusts. 

France  :  491902  Animal-drawn  sprayer  for  farm  work  ;  493112  Ap- 
paratus  for   utilising  the  insectifugal  properties   of   smoke. 

Reapers,  Mowers  and  Other  Harvesting  Machines.  —  Canada  : 
£90735-191126-191277  Shockers  ;  190793  Reaper  ;  191046  Maize  stem 
nulling  machine;  191050  Hay  rake ;  191068-191120  Fruit  picker;  191107 
Bean  plant  cutter  ;  190138  Water  plant  cutter  ;  191144-191145  Mower 
blades  ;   191152   Reaper  frame  ;   191170  Cabbage-cutting  instrument. 

British  India  :  4504  Tea-picking  machine. 

France :  492061  Hand  binder ;  493077  Mechanical  mower-cutter  ; 
.93527  Mechanical  rake  transformable  into  haymaker. 

New  Zealand  :  41 154  Grass  scythe. 

Switzerland  :  82372   Detachable  scythe  fitting  for  laying  cereals. 

United  Kingdom  :  126473  Flax  pulling  machine. 

United  States:  1301829-1304797  Cutters  for  seed  legumes;  i3(,:.-;,is- 
306317-1309568     Maize     reapers  ;     1303606     Tractor     mower ;    1303899 

[im] 
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Horse    rake   delivery   spring;    1304638    Reversible  gear   for   horse   rake 
delivery;  1306242  Reaper  blade;  1306703-1307191  Shockers. 

Machines  for  Lifting  Root  Crops.  —  Canada  :  190901  Beet  puller 

and   topper;    190917-191138    Potato   lifter;    191134   Ground   nut   lifter; 

•     :    ill 

United    States:    1301857    Potato    lifter;    1302118-1302259-1303857- 

^86-1306586-1306673-1307272-1307640  Beet  pulling  machines  ; 

,ji   Beel  topper. 

rue:  491866  Beet  or  other  similar  root-pulling  machine. 
Netherlands:  3222-3498  Potato  lifters;  3339  Flower  bulb,  etc.,  lift- 
ing machine. 

Threshing  and  Winnowing  Machines—  United  States:  1304765  Pea 

19-1306870-1308496  Grain  sorters. 
Machines  and  Implements  for  the  Preparation  and  Storage 
OF  Grain,  Fodder,  etc.  -    (  anada  :  190908  Silo  cover;  191214  Silo  fodder 
pper;    191305  Straw  stacker;  191749  Grain  cart. 
trance:   492436  New   device   with  jointed   fork   for  straw   and   hay 
lifters,  called  •Stack-builder". 

New  Zealand:  40232  Flax  scutcher. 

United  States:  IJ02030  Straw  and  hay  stacker;  1303552  Maize  ele- 
vator;   [303644    Extensible   hay  loader;    1304001    Silo   fodder   chopper; 
1305344     Automatic     fodder     press;     1305420-1306748     Hay     stackers; 
5607    Mechanical  feeder   for    lucerne    hay    milling    machine;    1306462 
II  v    loader;      [306597    Sheaf    loader;     1307754    Machine   for   drying, 
sporting  and.   stacking  hay;   1308397-1308645   Hay  presses. 
Forestry.  -  -  Canada:  191732  Stump  remover. 
France:  492105   Instrument  for  tapping  Hevea. 

■it, ui  1  :   82373   Device  for  binding  faggots  ;   82375   Instrument 
for  unearthing  and  uprooting  plants  having  long  taproots. 

Traction  and  Steering  of  Agricultural  Machinery.  —  Canada: 

[9122  !  C91519  Tractors. 

Britt\>:  India:  451 1  Tractor. 

$2166  Farm  tractor;  493036  French  farm  tractor;  493285 

A.       Zealand:    4029]    Wind    motor;    40352    Steering    accessory    for 
plough;  11150  |i;;i  Coupling  for  tractor  to  plough  or  other  farm  imple-J 
nn-nt  ;    |i  [og  Tract 

Netherlands:  3438  Device  for  fixing  crips  to  wheels  of  vehicles,  es- j 
iltural  machines. 

1  101976-1302023-1302295-1305385-1305433-130544S- 

£32-1306469-^  [06579   ^306644-1307330-1307555 -j 

90    [309053    [309085    [309408-1309578    Tractors; 

1010  Tractoi  wheels;  1  [05099  Combined  tractor  and  plough 

9^  ind  motor  ;  1  [084  ^Coupling  for  plough  to  tractor;  [308691  Trac- 

nbined  with  cultival 

Stock.  -  •  Canada:  [91065  Manger  arrangement; 
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191384  Water  trough;  191505  Pig  oiler  ;  191 531  Pig  trough;  191555  Calf 
feeder;   191683  Cattle .  feeder ;   191648  Horse  shoe. 

France :  492349  Sulphurating  chamber  and  production  process  for 
sulphuric  anhydride  for  the  treatment  of  all  parasitic  diseases  of  horses, 
principally  mange,  and  also  for  the  disinfection  of  all  contaminated  objects  ; 
402822  Process  and  plant  for  rapid  cooking  and  drying  of  fresh  blood  as 
animal  food  ;  493469  Stock  food  and  manufacturing  process  (vine  shoots 
mixed  with  other  ingredients). 

New  Zealand  :  39434  Sheep  dipper :  40395  Food  mixer  for  live 
stock. 

Switzerland :  Cattle  chain  clasp. 

United  Kingdom:  127388  Stock  feed  (moss,  peat  or  other  cellulose 
material,*  exposed  in  autoclave  to  the  action  of  a  concentrated  hydrolysing 
agent  and  superheated  steam) . 

United  States :  1303917-1304107  Pig  feed  distributor  ;  1305965  Autor 
matic  oiler  for  pigs  ;  1308806  Pig  water  trough ;  1308901  Automatic  pig 
feeder ;  1309497  Cow  supporter. 

Poultry  Farming.  —  Canada:  191510-191617  191618  Incubators; 
19154L  Poultry  rearer  (foster  mother). 

Fishery.  —  France:  492541  New  method  of  fishing  with  light. 

Industries  depending  on  Plant  Products.  —  New  Zealand  : 
40037-40992  Oil  filters ;  41 188  Apparatus  for  extracting  plant  juices. 

Netherlands :  3157  Preparation  process  for  a  vegetable  milk  and  its 
derivatives  ;  3345  Nut  shelling  machine. 

United  States :  1306991  Process  and  machine  for  decorticating  cot- 
tonseed. 

Dairying.  —  Canada  :  190902  Cleaner  for  separator  discs ;  191212  Sup- 
port for  milk  pail. 

Netherlands :  3378  Improved  curd  cutter  and  rake. 

New  Zealand :  39910-40286  Measures  for  milk  from  milking  machines ; 
40117  Milking  machine  teat-cup. 

United  Kingdom  :  126126  Milking  machine  ;  127484  Process  for  mak- 
ing a  soft  cheese  from  skim  milk. 

United  States:  1307539-1307929-1308053  Milking   machines. 

Various.  —  Canada :  190790  Cattle  counter ;  190834  Wire  stretcher. 

226  -  The  Beccari  Fermentation  Chambers.^-  racah,  v.,  in  u  Italia  Agricola,  Giomaie 

di  Agricohura,  Year  EVI,  No.  8,  p.  242-247.  3  figs.  Piacenza,  August,  1919. 
The  "  fermentation  chambers  "  or  "  zymothermie  cells  "  of  Beccaki, 
dready  taken  up  on  various  farms  for  the  treatment  of  farmyard 
manure  and  in  several  towns  for  the  rotting  of  household  and  street 
ubbish,  which  will  shortly  be  introduced  in  a  number  of  Italian  towns, 
re  based  on  the  principle  of  the  fermentation  in  a  dosed  space  of  themater- 
al  to  be  humified.  In  this  way  the  temperature  rapidly  rises  to  6o° 
nd  65°C.  and  reaches  70-75°C.,  and  the  organic  matter  passes  at  once  from 
mtrid  fermentation  to  manure  fermentation  and  in  a  short  lime  (40  to 
0  days)  is  transformed  into  a  homogenous  mass  completely  disintegrated 
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and  humified,  almost  odourless,  easy  to  handle  and  transport,  free  of  di- 
se  germs,  and  rich  in  fertilising  principles.     Practically  speaking.,  while 
rmyard   manure  obtained  from  manure  heaps  rarely  contains 
5  peri  ooo  of  nitrogen  many  analyses  of  manures  from  the  Beccari 
shown  that   the   latter   manure   has    a   nitrogen    conten; 
rom  6  to  9  per  iooo  in  chambers  filled  with  manure  and  from 
ii  per  i  000  in  chambers  filled  with  household  refuse. 
In  these  chambers,  the  ammonia  vapours  which  as  a  result  of  the  high 
temperature  are  formed  in  relatively  small  quantity  at  the  beginning  of 
the  fermentation,  can  be  retained  and  fixed  by  an  ingenious  arrangement 
which  is  peculiar  to  this  system.    The  arrangement  consists  of  a  partitioned 
turret  on  which  is  placed  earth  or  suitable  material  (plaster,  superphosphate, 
wood  cinders)  acidified  with  sulphuric  or    hydrochloric  acid.     In  the  for- 
mer instance,  the  ammoniacal  products  absorbed  by  the  earth  are  nitrified 
by  nitrifying  bacteria,  the  usual  hosts,  which,  being  favoured  by  food, 
moisture  and   warmth  conditions  multiply  rapidly.     This  earth,  rich  in 
nitrates  and  nitrifying  bacteria  can  be  used  as  a  complementary  feitiliser 
quick-growing  crops  (vegetables,  tomatoes,  tobacco,  maize),   or  can 
be  added  to  the  manure  made  in  the  chamber  when  being  applied  to  the 
land,  thus   rendering   it  more  effective  and    quick-acting.     On  the  other 
hand,  when  the  above-mentioned  acidified  materials  are  placed  over  the 
turret,  the  ammonia  salt  corresponding  to  the  acid   will  be  obtained. 
The   fermentation  chamber  (see  Fig.)  consists  of  a  mason  work  cell  (is) 
size  (which  may  be  built  totally  or  partly   in    the  ground    or    above 
und)  according  to  the  quantity  of  material  to  be  dealt  with  ;  this  cell, 
in  t!     form  of  a  rectangular  parallelopiped,  is  bounded  by  4  walls  2.5  metres 
1  and  divided   into  two  compartments  by  a    partition.     The  floor  is 
"ii  a  slight  incline  with  a  drain  (10)  covered  over  with  perforated  bricks 
not  built  together  but  simply  laid  flat,  so  that  they  may  be  easily  cleaned 
whi  paces  between  them  and  the  holes  become  clogged  up;  through 

this  drain  there  enters  by  the  small  aerating  chamber  (13)  the  air  necessary 
t"  start  fermentation  in  the  mass  of  manure  or  rubbish,  while,  inversely, 
th«  liquid  draining  from  the  mass  runs  into  the  small  collecting  channel 
('II  where  likewise  the  farm  stable  urine  may  be  made  to  drain.  The  two 
compartments  (15)  have  filling  openings  (8)  of  about  60  cm.  diameter 
on  their  upper  parts,  for  throwing  the  manure  into  the  chambers  direct 
from   tlu-  cattle   sheds. 

At   the   middle  of  each  of  the  two    compartments,  on  the  outside, 

there  is  an  outlel   door  which  may  be  of  wood,  sheet  iron,  or  a  sort   of 

on  the  outside,  between  the  two  doors,  there  is  the  small  liquid 

manure  channel  (M).     Above  the  chamber  is  the  masonwork  turret,  in- 

ffl  of  partitions  (3)  made  of  planks  or  metal  sheets  or 

I"'1'  Mhenuair.     These  partitions  are  fixed  so  that  one   fits  into 

tl"'  "  l!1  ft1  "'"■  ride  of  the  turret  and  the  next  one  fits  into  the  side  oppo- 

thal  the  openings  are  away  from  each  other  and  there  is  a  serj 

P^tto"  trough.     The  gases  issue  from  the  fermentation  chambers 

I   tin-  turret  through  communication  holes  (7).     The  turret  may 
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also  be  made  of  reinforced  concrete  and  consists  of  sections  set  one  on  top  of 
another  having  alternating  openings  in  the  bottom  or  lateral  communi- 
cation. An  opening  or  a  series  of  openings  serves  to  fili  or  empty  the  par- 
titions with  earth  or  other  fixing  substances  for  the  volatile  products.  Above 
the  turret  there  is  a  draught  chimney  and  at  its  base  two  holes  allow  a  mode- 
rate quantity  of  air  to  penetrate.  If  the  fermentation  chamber  is'built 
above  ground,  a  ladder  (14)  must  be  provided  to  give  access  to  the  top  part. 

Beccari  fermentation  chamber   plant. 


rtn 


f=? 


(S 


a 


13 


Fie.   1. 


Front  view. 


Fi".  2.  —  Vertical  section. 


The  manure,  as  it  is  produced,  is  thrown  by  the  filling  door  into  one 
of  the  two  compartments  and  well  sprayed  with  the  liquid  from  the  small 
channel ;  litter  will  be  placed  there  every  2  or  4  days  ;  the  material  must 
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spread  out  uniformly.    To  empty  the  chamber,  the  outlet  door  is  opened  . 

While  a  chamber  is  being  filled,  humification  is  going  on  in  another.     The 

tei  finished  (i.e.  after  40  days  from  the  end  of  charging)  the  manure  may 

lK.  _■  directly  on  crops  or  put  in   pits  where  it  should    be  well  pressed 

down    and    covered    with   earth. 

The  most  varied  kinds  of  rubbish  can  be  put  to  ferment  in  the  Bf.c- 

CAR]  chambers  without  the  composition  of  the  final  product,  according  to 

analyses  made  in  different  Italian  towns,  showing  any  great  divergences 

in  the  quantities  of  materials  useful  for  agriculture:  on  the  average  there 

per  1  000  kg.  of  rubbish  treated:  3.4  kg.  nitrogen  —  3.7  kg.  phosphoric 

potash.     The  mass  put  in  to  ferment  diminishes  in  bulk 

lUt  -'S  ",,  but  its  weight   remains  about  the   same   on   account   of   the 

moisture  added  by  spraying. 

Experiments  carried  out  by  Prof.  Gaspekini,  Director  of  the  Sani- 
tation Department  of  Florence,  show  that  street  sweepings  undergo  ab- 
solute  sterilisation  in  the  fermentation  chambers;  after  only  a  few  days  of 
fermenting,   intestinal  worms  and   nematodes,   spores  and   bacilli  of    all 
infections  and  contagious  diseases  are  destroyed.  On  the  21st  day  the  spores 
smut   an-   completely  destroyed.      It  is  probable   that   the    sterilising 
cl    is  due  to  the  combined  action  of  the  high  temperature,  moisture, 
utile  nascent  state  (sulphuric  anhydride,  hydrogen  phosphide,  etc.) 
and  biological  conflict  between  the  different  gernn. 

Tlie  value  which  the  extended  application  of  Beccari's  system  may 
acquire  will  he  seen  by  considering  that  a  town  of  100  000  inhabitants  pro- 
duct- in  1  year  18  million  kilogrammes  of  household  and  street  rubbish 
which,  if  treated  under  tin  system  in  question,  would  yield  62  000  kg.  of 
nitrogen  >000  kg.   of  phosphoric  acid- — 11  520  kg.   of  potash,  of  a 

'  ;1  value  at  pre-war  prices  (at  present  three  times  greater)   of  127  000  fr. 

RURAL  ECONOMICS. 

1^27-  Farm  Rent  Contracts  in  Italy.—  Papi,  C,  in  Alti  della  R.  Accademia  dei  Georgofili, 

Jo    1,  pp. 8-37.  Florence,  April  30,   1919. 

Tlu   subject  elaborated  in  this  memorandum  on  contracts  relative  to 

1  property,  read  at  the  assembly  of  February  9,  191 9,  of  the  "  R.  Ac- 

■lili  '     is  a  commentary  on  the   Regent's    Decree    of 

Jun<  ii\  NO.  880,  which  admitted  the  participation  of  the  proprietor 

the  lann  It  t    tothe  surplus  revenue  resulting  from  the  war,  in  orderto 

tudy  the  problem    concerning   the    extent  of  this  participation  and  the 

disputes  it  may  give  rise  to. 

l'h.    authoi   notes  in  in  the  first  place  that  the  system  of  exploiting 

the  farm  by  farm   rent,  which  is  common  in  central  Italy  and  Umbria, 

its  in  which  tin-  author  is  mostly  interested,  has  become  at  a  relati- 

d  of  the  most   notable  economic  and  social  importance. 

spirit   of  enterprise  shown   by  the  big  modem  farmers,  and  the 

-tual  capital  they  haw  largely  used  in  their  exploitations,  have  of- 

bled  tlu-  proprietors  to  increase  tin-  land  revenue  at  each  renewal 

Ittf-ltSI 
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of  lease,  and  have  likewise  been  the  cause  of  an  improvement  in  condi- 
tions for  the  metayer  farmer,  who  has  been  able  to  benefit  from  the  farmer's 
good  management. 

In  the  author's  opinion,  farm  renting  offers  the  means  of  dividing  the 
periodical  flux  of  wealth  called  revenue  in  the  land  rent  (in  Ricardo's 
meaning  of  the  terms)  and  in  the  profit,  the  rent  being  the  price  of 
farming  freed  from  the  charges  which  fall  on  the  landlord,  and  the  profit 
all  services  which  the  farmer  obtains  from  lesser  funds  :  the  price  of 
farming,  running  expenses,  interest  on  industrial  capital  involved,  remu- 
neration for  personal  work. 

During  the  war,  especially  in  1918,  the  cost  of  foodstuffs,  principally 
stock  feeds,  underwent  so  unforeseen  a  rise  that,  in  spite  of  great  difficulties 
against  which  the  producer  had  to  struggle,  not  only  was  there  an  increase 
(generally  more  than  double)  in  the  gross  revenue  expressed  in  kind,  but 
also  the  net  total  revenue  increased  (rent  and  profit  together  in  direct 
valuation  exploitations)  to  a  very  remarkable  extent,  compared  with  the 
period  immediately  before  the  war.  On  the  other  hand  the  greater  ser- 
vices rendered  by  land  capital  required  a  higher  remuneration  for  the  lat- 
ter and  caused,  in  general,  the  increase  in  land  capital  value.  Not  only 
does  the  change  in  current  contracts  rest  on  equitable  economic  bases,  but 
it  is  also  made  necessary  for  reasons  which  are  of  political  importance  espe- 
cially as  regards  the  proprietary  deeds  of  farm  land. 

The  Decree  admits  the  proprietors'  right  to  demand  an  increase  in  the 
price  of  the  farm  rent,  not  exceeding  20  %,  when  the  farmer  enjoys  an  in- 
come of  double  what  he  got  from  the  land  farmed  during  the  two-year 
period  1912-13.  The  extent  of  20  %  of  the  farm  rent,  established  by  the 
Decree,  expresses  algebraically,  in  terms  of  this  price,  the  idea  of  division 
in  half  of  excess  profit :  thus,  if  before  the  war  in  the  normal  verifications 
of  farmers'  incomes  for  the  application  of  the  tax  on  personal  wealth,  the 
amount  of  20  %  of  the  price  of  the  land  was  fixed,  then  in  order  that  the 
increase  up  to  20  %  may  be  made,  an  income  double  that  before  the  war 
must  be  declared,  viz  over  40  %  of  the  price  of  the  farm  rent.  Evidently 
this  means  of  verification  offers  advantages  from  the  standpoint  of  simpli- 
city in  application.  But,  as  the  author  observes,  to  fix  logically  the  scale 
of  increase  in  the  land  rent,  the  extra  profit  according  to  wartime  prices  would 
have  to  be  estimated  and,  by  the  use  of  coefficients  of  probability  and  prud- 
ence, considering  present  circumstances,  the  commercial  value  of  the  ex- 
tra profit  would  have  to  be  calculated  so  as  to  attribute  it  to  the  proprietor 
leaving  the  rest  to  the  farmer.  This  method  agrees  with  the  principles 
overning  farm,  rent,  viz.  that  it  is  the  farmer  who  runs  the  risks,  the  com- 
pensation for  which  he  finds  in  eventual  higher  profits. 

According  to  Fischer,  if  Sr  denotes  the  extra  profit  without  risk, 
n  the  coefficient  of  probability,  n  the  coefficient  of  prudence,  then  the 
nathematical  value  of  the  extra  profit  will  be  equal  to  the  value  without 
iskforthe  coefficient  of  probability,  and  the  commercial  value  Ye  will 
)e  equal  to  the  mathematical  value  for  the  coefficient  of  prudence.  Thus 
ailing  the  product  of  the  two  coefficients  (mn)  the  coefficient  of  ra^the 

[l*u] 
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commercial  value  would  equal  the  value  withoul  risk  multiplied  b)  this 
,„.„.„,  i  ,„,;>;.  [fthevalue  '%oo  DC  assigned  to  the  cot  Indent  oi 
probttbilitj  and  •/,  '"  that  oi  prudence,  then  the  commercial  valu<  oi 
the  extra  profit,  vii  what  a  prudent  man  would  be  willing  to  pa>  In  on  lei 
to  acquire  th<  right  to  take  the  future  extra  profit,  estimated  at  wai 
I  oi  the  farm  Involved,  would  be 

Vc      ""  x   '     »       "'  * 
too       6  too 

The  proprietoi  would  gt  t  the  commercial  value  oi  the  extra  profit  utul 
the  t  .t  i  tin  i  wouldget  the  difference  between  the  extra  profit  without  risk 
and  the  commercial  value  Bj  this  hypothesis  the  commercial  value  oi 
the  extra  profit  would  be  reduced  to  one  half,  and  the  othei  would  remain 

to  the  ten. ml  . 

Xhis  equitable  measure  of  the  half ,  fixed  bj  the  Decree  oi  fune  |0, 
[ox8,  foi  distributing  the  extra  profit,  baa  foi  basis  the  coefficients  ol 
probability  and  "i  prud(  ace  |u  i  examined  The  part  oi  the  Decree  which 
in  practio  may,  in  the  author's  opinion,  give  rise  to  most  di  putt  1 1  that 
concerning  the  modifications  in  conditions  oi  contract  which  decide  the 
; it nt i< mi  oi  livei  tot  k  and  implements  and  building 

in  Urnbria,  -i  district   especially    kept    In    view    bj    the   author,   thi 
,1.1 1  custom  Is  that  the  proprietoi  gives  the  estate  a  certain  quantity  oi 
li\,  to<  I.  >  >cpre   ed  in  value,  and  at  the  time  oi  deliver}  to  the  Farmer,  the 
expert    ol  th<   parties  value  with  prudence   at  current  prices,  the  existing 
in.  ii  the  difference  bi  tween  the  valueol  the  livestot  k  estimated  md 

the  settlement  fixed  I    po  itive,  It  I:  paid  In  kind  by  the  tenant  to  the  ownei 
and  \  iot  versa 

On  the  othei  hand,  implements  and  buildings  are  handed  ovei  with  a 

cription  as  totheii  quantity  and  quality,  without  assigning  them  a  value 

which  in  man}  en  es  could  be  only  arbitrarj  as  u  large  pari  oi  tb<  <  goods 

the  object  of  ordinar}  trading  and  a1  the  end  ol  the  least   tin  ••. I 

Iven  back  in  the  same  quantity  and  quality,  making  up  difference 
with  the  help  ol  prict      onietinv     fixed  bj   th<    contract   and  sometimei 
ii 

The  variation   in  tin  uni1  price  on  the  live  tock  market  In  cconomit  1II3 
i  period   are  onlj  a  coefficient  <>i  the  ri  k  inherenl  to  all  laud  rent  con 
'I'll-   n   1 1 1  hi  ion  oi  i  hi    livestock   leased  at  current  prices  may,  on 
t hi-  <  thet  hand,  make  it  ab  olutcly  Impo    Ible  foi  the  proprietoi  to  gt  I  bat  I 
t  li«-  amount  l-  i  out 

The  .mi  hoi  in  looked  up,  foi  Umbria,  the  prict  of  cattle  in  the  century 
prt  i->  ill--  wai  and  al  o  during  the  war,  In  accounting  pap<  i     lefl  b) 

tht   Bent  dit  I  in    ol   Monl   0 ,  who  were  Eormei  K   own<  rs  ol  thi 

salina  hum.  now  .iiin-  iced  i"  th'    Royal   Might  i    Vgrlt  ultural   ICxpt  rlmt  u1 

»le  I    how    i he  pri rding  to  ten  yeai  periods;  tho  le  pel  quin 

tl  "i  draught  oxi  a,  are   bo  ed  on  an   averagt    w<  I  ;hl    ol 

■ 
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Table  I.  —  Price  of  oxen  from  1820  to  191 9. 


Price 

Price 

Price 

Price 

Years 

of  a  pair 
of 

per  quintal 

Ye:  11 

of  a  pair 
of 

per   quintal 

working  oxen 

live  weight 

working  oxen 

live  weight 

Lire 

Lire 

Lire 

Lire 

1820 

585 

32.50 

1900    .... 

992 

56 

1830. 

548 

30.50 

I9IO 

I  800 

IOO 

1840  . 

580 

32.50 

1914 

I  760 

98 

1850. 

O70 

37-50 

1915 

2  620 

145 

1 860. 

888 

49.50 

I'll'. 

2  860 

160 

1870. 

897 

50.00 

1917 

3  800 

211 

1880 

1  147 

64.OO 

I9I8 

12  600 

700 

1890  . 

1  298 

72.OO 

1919 

■ — 

(*) 

(1)  The  series  of  prices  does  not  lend  itself  to  interpolations. 


The  prices  (per  quintal  of  live  weight)  of  cattle  ruling  on  the  Perugia 
market  during  the  years  immediately  before  the  war  and  during  the  war 
are  shown  in  Table  II. 

Table  II.  - —  Price  of  various  kinds  of  cattle  on  the  market 
of  Perugia  from  1910  to  iqi8. 


Years 


Working  oxen 


Oxen 

for  butcher 


Cows 

for  butcher 


Calves 


1910 
1911 
1912 
1913 

I'M    I 

1915 
iqi6 

I9I7 

IOl8 


Lire 

85-125 
90-130 
80-I 20 

75-125 

75-102 
80-  -2 IO 

x45-225 
165—260 
800  IOOO 


Lire 

80—IIO 
85-IIO 
85-102 
70-97 
70-86 
75-160 
I2O—165 
145    215 


Lire 
65-95 

75  IQ2 
60  90 
60-88 
60-80 
60—130 
1 1 5-1 50 
135-190 


requisition   price  (i) 


Lire 

95-130 

IOO-160 

90-150 

80—I 36 

80-II5 

yO-170 

I IO-165 

1 30—2 1  o 

300—810 


(1)  From  May,  191 8,  dealing  in  butcher  cattle  has  been  controlled  and  these  cattle  were 
commandeered  in  central  and  northern  Italy  at  a  maximum  price  of  330  lire  per  quintal  live 
weigh  for  oxen,  320  for  young  bullocks,  310  for  cows  and  300  for  calves. 


Table  III  shows  the  prices  current  on  the  market  with  some  slight  va- 
riations, also  for  the  delivery  and  returning  of  goods  other  than  live  stock. 

The  figures  in  Table  III  show  plainly  the  enormous  difference  in  value 
between  stock  on  the  farm  during  the  war  and  stock  at  present  there. 

Tin- author  estimates  that  the  share  of  the  proprietor  in  the  extra 
value  of  the  stock  should  be  limited  to  the  part  which  the  said  proprietor 
delivered  to  his  tenant. 

[IMT] 
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Table  III.  -         went  prices  of  goods  leased. 


Per  kg.  live  weight 


— 

{   from  4  to  7  years  old 

Draught  oxen  j       •     8  to  9      »       » 

iws,  3  to  7  years  old,  in  calf  or  sucking  calf 
cows 




Calve-    1  months  to  2  years  for  breeding  purposes 

Calve-  for  butchering. 

Young  oxen,  broken  in,  2  to  4  years 

I   breed,  served  or  sucking 

White  young  pigs  (crosses) 

.  young  pigs  of  local  breed 

1   tax) 

ling  ewes,  with  lamb  or  sucking  lamb.    .    .    . 
:   butchering 


:   — 

tir-t  quality   in  stack. 


Hay 


Straw 


I  quality 
it.   ...    . 

1  ats 


Manure 


ittle 
/    she*  p 


8—9     Lire 
6.50-7 
7.50-8 

6-7 
4-5Q-5 

7-» 
4-50-5 

9-9.50 
9-5°-7oO 
12-13 

8-10 
5.25-6.50 

5-5-50 
2-5°-3 


per  quintal 


20    Lire 

14 

8 

10 


per  cubic  metre 


L:r<. 


When  this  pari  is  expressed  in  cash,  as  live  stock  leased  out,  the  author 

pro]  to  work  as  follows  :—  After  finding  the  average  between  the  different 

oi  livestock  normally  kept  on  the  farm,  he  finds  out  the  cost  at 

the  cattle  sheds  per  quintal  live  weight  at  the  time  of  delivery  and,  dividing 

l>y  this  unitary  prici  the  settlement  of  the  livestock  leased  out,  expressed 

in  kind,  he  obtains  from  it  the  live  weight.     Then  he  applies  to  this  live 

•  the  rum  lit  cost  at  the  cattle  sheds,  and  the  difference  between  the  two 

•  lement  valu<  -  constitutes  the  part  of  the  cattle  sheds  profits  to  be  divided 

the  metayage  regulations  in  half  with  the   worker  tenants. 

tin   half  which  comes  to  the  farmer  one  part  constitutes  his  normal  pro- 

othei  the  extra  wai  profit.     Investigations  on  price  variations 

Me  ,1"  at  the  cattle  sheds  which  would  probably  have  obtained  in 

ii  to  be  determined   with  sufficient  approximation.     On 

5 thl  to  the  live  weight  at  the  time  of  settlement,  calculated 

theextenl  of  extra  profit  arising  f  nan  the  war  which 

in-  witli  the  help  of  tin  stock  profits  lie  divides  equally  with 

111  •     The    extenl    ol  the   proprietor's  share  in  this  extra 

mi 
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profit  is  decided  in  this  case  also,  says  the  author,  on  taking  into  account 
the  element  of  risk. 

The  opposed  interests  of  farmer  and  proprietor  may  in  this  case  come 
to  an  agreement  in  the  risk  factor,  which  holds  good  for  both  parties    and 

ma}*  be  fixed  with  some  probability  in  the  measure  of  -  —     The  commercial 

100 

value  of  the  farmer's  extra  profit  would  thus  be  reduced  to  half,  while  the 
other  half  would  constitute  the  bonus  which  the  farmer  would  give  the  pro- 
prietor at  the  time  of  valuing  the  stock  and  goods  leased  out. 

The  estimation  value  of  an  animal  at  cattle  shed  price  is,  according  to 
the  author,  the  amount  of  the  price  which  the  animal  would  fetch  on  the 
market  in  the  period  theoretically  most  opportune  for  selling,  less  the  differ- 
ence between  maintenance  costs  and  the  products  furnished  from  the  day 
of  estimation  until  the  day  of  the  sale,  multiplied  by  the  coefficients  of 
probability  and  prudence.  The  cost  at  the  stable  thus  determined  is 
generally  lower  than  the  market  cost,  sometimes  higher,  as  in  the'  case  of 
very   young  calves. 

For  the  implements,  buildings,  etc.,  leased  out,  it  is  generally  sufficient 
to  refer  them  to  the  land  rent  contract,  these  goods  being  either  delivered 
with  their  value  mentioned  or  simply  described.  The  author  puts  forward 
on  this  point  some  interesting  observations,  but  without  speaking  of  modi- 
fications to  be  proposed  for  the  land  rent  contracts  which  are  the  subject 
of  this  study. 

1228  -A  Five  -Year  Farm  Management  Survey  in  Palmer  Township,  Washington  Coun 

ty,  Ohio,  1912-1916.  — Hawthorne,  H.  W\,  in  U.  S.  Dcp.  of  Agnc.  Bulletin,  No.  716  ; 
pp.  1-54.  Washington,  1918. 

This  bulletin  presents  a  study  of  a  farm  management  survey  of  73 
southeastern  Ohio  hill  farms  on  25  of  which  the  survey  was  conducted  for 
five  successive  years,  1912  to  1916  inclusive.  The  findings  for  the  area 
survived,  though  strictly  applicable  only  to  the  farms  surveyed,  offer 
valuable  suggestions  to  farmers  located  on  the  numerous  similar  areas  of 
Pennsylvania,  Ohio,  Indiana,  Illinois,  West  Virginia  and  Kentucky. 

Objects  of  the  study.  —  The  objects  of  this  study  were  :— 

1 .  To  ascertain  the  type  of  farming  followed  and  the  profits  realised  in 
a  long-established  agricultural  community  of  the  hill  country  of  Ohio  where 
the  price  of  land  is  comparatively  low  and  railroad  points  are  reached  with 
considerable  difficulty. 

2.  To  .determine  the  importance  of  such  factors  as  the  size  aud  the 
quality  of  the  farm  business  as  they  affect  the  economic  organisation  of 
farms  in  such  an  area. 

3.  To  bring  out  the  farm  practices  that  enable  some  farmers  to  excel 
others  in  single  enterprises  or  in  the  entire  farm  organisation. 

4.  To  determine  how  nearly  the  farm  profits  of  a  single  year  in  such  an 
area  are  indicative  of  those  realised  over  a  period  of  years. 

5.  To  note  agricultural  changes  that  may  take  place  during  a  five- 
year  period  in  such  an  area. 

i  im-12%8 
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terrnine  the  yearly  variations  in  crop  yields,  in  prices  received. 
products,  in  the  quantities  of  the  several  products  available  for  sale, 
I  in  the  expenses  of  operating  the  farm  business,  and,  so  far  as  practi- 
;,.  theii  '  upon  the  farm  profits  of  the  area. 

I.      -  Summary  of  the  farm  business  of  25  farms  for  a  period  of  five 
[912-1916  (Palmer  Township,  Washington  County,  Ohio). 


Averages  of  farms  by  years 


1912 


1913 


1914 


1 
1915 


1916 


Five 

year 

average 


156 

4- 

2-7 

6214 

796 

(75 

4^i 

3" 

no 

281 
2  2 


acre-  158 

rea 44 

Somber  of    productive    animal 

units 13-5 

Numhci  of  work  -tuck  ....  2.6 

tment v      "087 

S68 

41- 

m  income 456 

Interest  "ii  investment  at  5%  304 

me 13- 

Vahi  mer's  labour.  .   .   .        288 

•  on  investment  (1)  .  2.S 

.  income S 

Value  of  unpaid  family  labour   » 

.    .    .    .    ■ 
aid  'in  indebtedn 
for  family 

living      1 



animal  unit 

1  ,1 

[08 


■  ui  trom  farm  income. 
■I  .  ilueol  unpaid  family  labours,  or  the    amount    avail- 

bten  no  intei 


4  5" 

4-21 

86 

85 

542 

506 

• 

19 

523 

4*7 

156 

39 

15-3 
2.6 

6422 
934 
4-3 
5" 
321 
190 


-295 
3-4 

5" 

02 

603 

'  I 

589 


154 

44 

14.9 


6527 
916 

43° 
486 

|26 

160 


290 
3-° 

486 
90 

57" 
:  2 


564 


156 
46 

16. 1 

2.7 

6639 
1112 

456 

656 

332 
324 

298 
5-4 

656 

82 

738 

6 

73- 


156 
43 

14.9 

2.7 

637S 

9^5 

506 

3iy 
187 

290 

3-4 

300 

87 

593 

14 

579 


Percentage  of  five  year  average 


8g 

"7 


"I 
99 


106 
98 


101 
"3 


98 

99 

100 

112 

— 

3i 

1 01 

IOI 

1 « » i 
.1 

For  five  years  the  average  annual  sales  of  25  farms 

I"  r  farm  and  of  this  amount  45  percent,  was  required  for  operat- 

W'itli  a  fair  rati  of  iir  tllowed  on  the  investment  the 

labour  incon*  .     <  >r  with  a  fair  wage  allowed  for  the  far- 
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mer's  labour,  the  return  on  the  investment  was  3.4  per  cent.  This  was 
in  addition  to  the  value  of  food  products,  fuel,  and  use  of  house  furnished 
by  the  farm  without  money  cost.  The  value  of  such  items  was  $  325. 
The  farms  averaged  156  acres,  worth  §  30  per  acre.  One-half  of  the  land  was 
in  pasture  and  one-fourth  in  maize,  wheat,  and  hay.  The  crops  were 
mostly  fed  to  beef  cattle,  poultry,  fine-woolled  sheep,  hogs  and  work  stock. 
Practically  75  per  cent,  of  the  receipts  was  from  the  sales  of  live  stock,, 
including  eggs,  wool,  and  dairy  products. 

So  far  as  profits  were  effected,  one  year  was  good,  one  poor,  and  three 
might  be  considered  normal.  Profits  varied  widely.  Some  farmers  made 
more  than  enough  to  support  their  families  and  were  enabled  to  reduce 
indebtedness,  improve  their  farms,  buy  more  land,  or  make  other  invest- 
ments ;  others  realised  no  more  than  enough  to  supply  the  necessaries  of  life. 
The  two  outstanding  factors  affecting  such  differences  were  the  size  and 
quality  of  the  business.  On  small  farms  with  poor  crop  yields  and  a  poor 
quality  of  live  stock,  the  sales  but  little  more  than  covered  expenses.  On 
large  farms,  with  good  crop  yields  and  good  live  stock,  the  sales  far  ex- 
ceeded the  expenses. 

In  five  years  there  was  a  decided  change  from  sheep  to  cattle.  Sheep 
decreased  58  per  cent,  and  cattle  increased  68  per  cent.  The  decrease  in 
sheep  was  greater  on  farms  that  keep  sheep  primarity  for  wool  production 
than  on  farms  selling  lambs  and  wool. 

When  the  study  began,  butter  was  the  only  dairy  product  sold  ;  at  the 
end  of  the  five  year  period  several  farmers  were  selling  cream. 

The  sale  of  dairy  products  increased  $  50  per  farm.  Putting  up  silos 
aided  several  farmers  to  carry  more  live  stock. 

Maize  yielded  44  bushels  per  acre  for  the  five-year  average,  wheat  14  • 
bushels  and  hay  1.2  tons.  Yields  for  the  different  crops  were  50  to  100  per  cent, 
better  some  years  than  others,  but  in  no  case  did  all  the  good  yields  or  all  the 
poor  yields  fall  in  a  single  year.     The  amount  of  feed  raised  each   year 
varied  less  than  the  yields  of  individual  crops. 

Table  II.  —  Percentage  distribution  of  receipts. 


Item 


191^  1913  1914  1915 


1916 


5  year 
a vera ye 


2rops  receipts 

Live  stock  receipts 

.Miscellaneous  receipts .... 

Receipts  from  cattle  (1) 

Horses  and  colts   .... 

Sheep  and  wool  .... 

Hogs 

Poultry  and  eggs.   .    .    . 


26 

10 

10 

20 

u< 

67 

73 

75 

72 

75 

7 

17 

9 

8 

9 

19 

27 

23 

28 

3*  ! 

4 

1 

3 

1 

1 

20 

12 

13 

12 

12 

7 

13 

16 

13 

13 

17 

20 

20 

18 

IS 

18 

13 

9 

»6 

•> 

14 

1 ; 

19 


(1)  Includes  sale  of  dairy  products. 


Price  levels  increased  23  per  cent,  from  1912  to   1916,    and    operating 
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eroenses  I  I  per  cent.  There  were  much  wider  variations  in  the  amount 
of  crops  sold  than  in  the  live  stock  sold.  For  two  years  the  quantity  of  all 
products  sold  approximated  the  five-year  average,  for  two  years  it  was 
the  average,  and  for  one  vear  decidedly  below.  A  brief  summary  of 
the  business  conducted  on  these  farms  is  presented  in  Table  I.  The  data 
shown  arc  averages  for  the  25  farms  for  each  year  from  1912  to  1916  with 
the  five  year  average  in  the  last  column. 

The  percentage  distribution  of  receipts  is  shown  in  Table  II. 

The  percentage  distribution  of  the  farm  investment  in  this  area  from 
i,,i_-  to  mil,  inclusive,  together  with  the  five-year  average,  is  shown  in 
Table  111. 


Tabe  III.  —  Percentage  distribution  of  investment. 


Item 

"" 

1913 

1914 

1915 

1916 

5  year 
average 

.... 

48 
16 

47 
16 

13 

45 
16 

13 

45 
16 

13 

44 
16 

13 

46 

16 

13 

estate  .    .    . 

Real 

78 

76 

74 

14 

73 

75 

13 

5 
3 

1 

15 

5 
3 
1 

16 

5 

4 

1 

16 
5 
4 

1 

17 
5 

4 

1 

15 

5 
4 
1 



capital   .    .    . 

W<  >rking 

22 

24 

26 

26 

27 

25 

1 229    Breed  and  Size  of  Cows  as  Factors  Affecting  the  Economy  of  Milk  Production.— 
fens,  W.  B.  (University  of   Nebraska)  in  Journal  of  Dairy  Science,  Vol.  II,  No,  ^, 

pp,  .    Ball  iinc.r    ,    "U  ii'  h    i<iT<i. 

In  considering  the  relation  of  breed  and  size  of  cows  as  factors  affect- 
in-  tin-  economy  of  milk  production  it  is  not  always  possible  to  draw  sharp 
distinctions  and  to  attribute  any  one  phenomenon  to  either  factor  alone. 
Hence  these  [actors  arc  considered  together.  Small  animals  have  a  greater 
surface  in  proportion  to  their  weight  than  large  animals,  and  therefore 
reatei  radiation  of  heal  per  pound  of  live  weight.  A  ratio  has  been 
worked  oul  showing  the  relation  between  the  maintenance  requirement 
inimals  of  different   weight.     The  daily  maintenance  requirement   tor 

shown  in  Table  1. 
Th<-  maintenance  requirements  of  a  1500  pound  cow  instead  of  being 
50]  ter  than  those  of  a   1000   pound  cow,  as  might  be  expected, 

''"it   ;i  pei  ,  en1  great*  r  in  the  case  of  protein  and  but  32  per  cent,  greater 
in  the  v. 
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Table  I. 
Daily  maintenance  requirement  for  cows  (i). 

Digestible  Therms 

•        Weight  true  net 

protein  energy 

lb. 

750 O.413  4.95 

800 O.431  5.17 

90O O.466  5.59 

1000 • 0.500  6.00 

1100 0.533  6.39 

1200 .  O.565  6.78 

1300 0.596  7.15 

1400 0.636  7.51 

1500 0.655  7.86 

The  records  of  cows  entered  in  the  Wisconsin  cow  competition,  sorted 
according  to  live  weight  and  breed,  given  in  Tables  2  and  3,  show  that  while 
large  cows  do  consume  more  feed  than  small  cows,  the  amount  of  feed 
consumed  per  pound  of  live  weight  of  the  animals  is  greater  in  the  case 
of  the  small  cows  than  with  the  large  ones.  Although  the  larger  cows 
consumed  less  feed  in  proportion  to  size  than  the  smaller  ones  they  produced 
milk,  total  solids  and  butter-fat  with  greater  economy  of  feed.  While 
the  economy  of  production  does  not  increase  uniformly  with  greater  size 
of  cows,  there  is  a  very  significant  increase  in  economy  when  all  the  classes 
of  cows '  within  each  breed  are  considered.  In  milk  production  those 
cows  in  the  heaviest  class  of  Holsteins  returned  29.2  pounds  more  milk 
for  each  100  feed  umts  than  did  the  cows  m  the  lightest  class.  Similarly, 
the  largest  Guernseys  returned  20.5  pounds  more  than  the  smallest,  while 
the  heaviest  cows  of  the  Jersey  breed  were  also  much  more  efficient,  re- 
turning 21  pounds  more  milk  per  100  feed  units  than  the  lightest  class  of 
Jerseys. 

In  production  of  total  solids  a  like  relation  holds  true,  there  being  a 
difference  in  economy  of  production  in  favour  of  the  heaviest  cows  over 
the  smallest  to  the  extent  of  3.43  pounds  for  the  Holsteins,  2.83  pounds 
for  the  Guernseys  and  3.02  pounds  for  the  Jerseys. 

In  butter- fat  production  there  was,  of  course,  a  much  smaller  numerical 
difference,  but  a  relationship  similar  to  that  of  the  two  instances  just 
mentioned.  The  largest  Holstein  and  Guernsey  cows  produced  1.04  pounds 
more  butter- fat  than  the  smallest  cows  of  their  respective  breed,  while  the 
largest  Jerseys  produced  1.06  pounds  more. 

Considering  the  average  production- of  all  the  cows  of  each  breed,  the 
148  Holsteins  produced  milk  and  total  solids  much  more  economically 
from  the  standpoint  of  feed  than  the  141  Guernseys  or  the  76  Jersey-. 
This  is  a  very  important  point  commercially  if  the  milk  were  sold  by  weight 


(1)  Cfr.  Putney,  F.  S.,  and  Akmsby,  H.  P. :  Computation  of  Dairy  Rations,  in  Bull.  1 13, 
Pen  a.  Agr.  Exp.  Station. 


13* 


RURAL   ECONOMICS 


whithout  regard  to  test<  The  Holsteins  produced  54.1  pounds  more  milk 
f r«  »m  each  100  teed  units  than  did  the  Guernseys.  At  $  3.00  per  100  pounds 
this  would  be  worth  §  1.62.  The  58.9  pounds  of  milk  which  the  Holsteins 
produced  111  excess  of  that  produced  by  the  Jerseys  would,  at  the  same 
price,  be  worth  $  1.77.  This,  therefore,  is  a  very  important  item  to 
r  when  selecting  a  breed  of  cows  to  furnish  milk  to  a  whole- milk 
mar' 

.    Table  II. 
Records  of  cows  entered  in  Wisconsin  cow  competition. 


Class 


Number  Average 

of  cows        live  weight 


Milk 


Solids 


Fat 


Feed  Units 


1000  and  less 

IOOI-IIOO 

1101-1200 

1-1300 
1 301-1400 

1-1500 
1 50 1  and  over 


pounds 


pounds 


Holsteins 


10 

21 

42 

25 
26 
IO 

8 


927 
1  081 
1  170 

1  274 

1377 
1475 
1  669 


.•1  verage  — 


800  and  less  5 

801-  900  32 

901—1000  56 

iooi-^ioo  29 

m<l  over  19 




13  192.7 
14.141.7 
14089.5 

15  616.5 

16  441.7 

15-495-9 

17  017. 1 


pounds 


I  589.6 
I  689.I 
I  683.6 
I  865.6 
I  845.I 

1  875.O 

2  O42.4 


pounds 


456.93 
483.I5 
480.73 
529.27 
527.86 

544-71 
592.07 


14  712.3  1  833.2 

Guernseys 

762 

863 

962 
1  068 
1  202 


505.32 


987 

Jerseys 


7  905 

7  543 
7650 

8  145 

7  950 

8  180 
8675 


7  890 


6935.6 

983.5 

35I-36 

5  989 

7-579-4 

I  073.8 

384-24 

6  109 

8  623  0 

1  208.8 

427-633 

6  394 

9  165.4 

I  270.3 

444-794 

6  739 

9  146.7 

I  334-0 

479. in 

6930 

8  548.9 

1  199.7 

425.55 

6  458 

800  and  1< 
1-  900 
90 ; 

,er 

10 

34 
21 
11 

766 
866 

945 
1  109 

6  065.5 
7031.8 

7  180.3 
7  897-9 

862.5 

970.2 

1  038.4 

1  124.6 

309-5 1 
360.87 

375-99 
402.46 

4  985 
5614 

5  666 

5  535 

rage 

— 

909 

7  063.O 

997.17 

364.31 

5  534 

Total  solids  in  milk  form  the  valuable  constituent  of  condensed  and 
1  milk  and  milk  powder.     The  Holsteins  produced  milk  solids 
nmrli  more  efficiently  than  either  the  Guernseys  or  Jerseys. 

[n  butter  tat  production  the  order  of  economy  of  production  by  the 

different  breeds  is  changed.     The  Guernseys  wire  most   economical,   pro- 

1  pound  more  from  each  100  feed  units    than  the  Jerseys  and 
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0.19  pound  more  than  the  Holsteins.  The  difference  is  great  enough  to 
be  of  considerable  importance  when  the  product  is  s  )ld  entirely  on  the 
basis  of  butter-fat. 

Table  III. 

Number  of  feed  units  consumed  per  pound  of  live  weight    and  pounds  of  pro- 
ducts per  100  feed  units  of  cows  in  Wisconsin  cow  competition. 


Number 
of  cows 

Average 
live  weight 

Feed  units 
per  pound 
live  weight 

1 

Products  per  100 

feed  units 

Class 

1    ■ 
Milk                Solids 

Fat 

pounds 

pounds            pounds 

pounds 

1000  and  less 
iooi-iioo 
iioi— 1200 
1 201-1300 
1301-1400 
1401— 1500. 
1500  and  over 

A verage 


800  and  less 

801—  900 

901—1000 
1 00 1— 1 1 00 
iioi   and  over 


Average 


Guernseys 


16 

927.0 

8-53 

166.9 

20.II 

5.78 

21 

1  081.0 

6.97 

1870 

22.39 

6.41 

42 

1  170.0 

6-54 

184.2 

22.01 

6.28 

25 

1  274.0 

6.39 

I9I.7 

22.90 

6.49 

26 

1  377° 

5.76 

206.8 

23.21 

6.64 

IO 

1  475-o 

5-54 

187.8 

22.92 

6.66 

8 

1  669.0 

5-19 

896.I 

23-54 

6.82 

I 

1  325.0 

6.44 

186.5 

23.24 

6.40 

5 

762 

7.86 

II5.8 

16.42 

5-87 

32 

863 

7.08 

124. 1 

17.58 

6.29 

56 

962 

6.64 

134-9 

l8.yO 

6.69 

29 

I  068 

6.31 

136.0 

18.85 

6.60 

19 

I  202 

5-76 

136.3 

19,25 

6.91 

98* 

6.54 

132.4 

18.59 

6.59 

800  and  less 
801—  900 
901—1000 
1 00 1  and  over 

10 

34 
21 
11 

Jer 

766 
866 

945 
1  109 

seys 

6.51 

6.48 

5-99 
4-99 

121.7 

125.3 
126.7 
142.7 

I7-30 
17.28 
18.32 
20.32 

6.21 
6.42 
6.63 

7.27 

Average 

909               6,09 

121.6 

18.02 

6.58 

AGRICULTURAL   INDUSTRIES. 


1230  -  Presses  or  Diffusion  Batteries  ?  —  Semichon,  lucien,  in  Revue  de  vuicuiturt. 
Year  XXVI,  Vol.  LI,  No.  1311,  pp.  101-103.  Paris,  August  14,  19*9. 
In  the  manufacture  of  red  wines  the  fermented  residues  should  be  ex- 
tracted on  leaving  the  vat  in  order  to  withdraw  from  them  the  wine  they 
still  contain.     Two  systems  are  in  use  :  pressing  and  diffusion  (by  displace 
ment  of  the  wine  with  a  slow  current  of  water). 

[iftSS-lMt] 
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The   author  examines  these  two  systems,  showing  their  respective 

and  drawl  nick.-.  " 

He  estimates  that  the  technical  advantages  with  ditiused  as  compared 

with  pressed  wines  (less  harsh  wines,  almost  immediately  clanfiable)  are 

not  negligible    but  thai  it  is  often  an  illusion  to  think  that  diffusion  gives 

more  profit  than  does  pressure.  Frequently  the  opposite  holds 

It  i-    ilways  the  contrary  on  small  and  medium  properties,  which 

t  in  Fran<  of  the  vineyards  and  70  %  of  the  production. 

nee    morally    speaking,   the    argument   acquires   quite    a  decisive 

inst  diffusion  :  it  will  be  difficult  to  disabuse  the  popular  mind 

■  diffusion  is  a  means  of  watering  down  wine    without  the 

It  has  been  fixed  by  law,  in  order  to  protect  the  difiusers  against 
unjustified  charges,  that  Excise  officers  must  visit  diffusion  plant  when 
it  is  working  and  take  -ample-  for  comparison  of  the  wine  running  from  the 

svine  *  hich  vinegr<  1  wers  have  to  keep  separate  until  the 

nt  comes  to  inspect. 

Ii  the  diffusion  method  were  to  become  common,  a  considerable  num- 

:  and  chemists  would  be  needed;  and   the  necessity  to  keep 

ines  .mhI  diffusion  wines  is  an  annoyance  which  may  become 

rii  us. 

onsidered,  the  benefit  in  yield  which  diffusion  can  give  as 

with  pn  ssing  exist-  only  on  large  estates.     The  monetary  bene- 

listinct  from  the  foregoing  in  consequence  of  the  value  of  the  re- 

sidu  making  "  piquette  "  or  for  distilling  purposes  —  is  only  rarely  in 

■  ..1  diffusion. 

The  author  advises  growers  to  use  the  most  improved    processes    of 

Wormwood  Used  in  Italy  to  Flavour  Vermouth  and  in  France  to  Denature 
Salt  for  Stock.  147  of  this  Rem 

Banana  Cider  1  :  Wholesome  Drinks  in  Indo  China.  -  chevalier  a.   (Director 
Institute  a),  in  Bulletin  agricole  de  VInstitut  ScienUfique  de  So. 

pp.  21  1  jim.     Saigon,  July.  1919. 
•  lion  with  the  article  recently  published  in  the  Bulletin  agric 
-  ient.  tic  1  by  M.Aug.  Chevalier  on  the  Laugbian  apple 

ral  I.i.BLOis  (Commanderin  Chief  of  the  Troops  in  Indo-China), 
I  li«   1  »ii<  <  tor  of  the  Scientific  Institute  a  communication  on  the 
of  banana  cider  in  Indo-China.     The  following  is  a  summary 
the  > '  >mmuni<  ation 

What)  vei  theinteresl  taken  in  obtaini  I  cider  apples  in  Indo-China 

obtain  success  In  planti  Eting,  etc.  will  evidently  call  for  a  fairly 

Ion]  nil.     Meantime,  an  excellent  cfder  may  be  made  from 

bai  i  .t-,  it  not  better  than,  good  French  cider,  and  which  can 

■  cheaply 

'•>     ••  trial    products  derived    from    banana-    (wine,    alcohol,  etc.)  see  R. 

1.  —  (a)  See  A'.,  July-Sept.,  1919,  No.  909.     (Ed.) 
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It  is  excellent  for  the  intestine  and,  unlike  real  cider,  is  slightfy  astrin- 
gent, as  are  all  tropical  fruits.*  It  has  such  a  thirst-quenching  power  that 
General  Leblois  declares  he  has  never  drunk  a  whole  glass  of  it  without 
feeling  at  once  the  thirst  disappear.  This  drink  is  becoming  more  and  more 
common  in  Indo-China. 

Recipe  for  Making.  —  Proportions  for  25  litres  of  cider:  —  125  gm. 
of  "tea  flowers  "  ;  1.8  kg.  of  crystallised  sugar;  25  gm.  of  tartaric  acid; 
6  very  ripe  bananas  ;  4  small  cakes  of  Annam  yeast. 

Boil  5  litres  of  water,  add  the  tea  and  let  boil  for  %  nour  uncovered. 
Pour  the  water,  without  the  flowers,  into  a  demijohn  hah  full  of  cold  water, 
add  the  sugar,  tartaric  acid,  the  bananas  cut  into  pieces,  and  the  j^east 
broken  up  and  freed  of  rice  husks.  Stir  the  liquid  for  %  nour  with  a  long 
bamboo,  then  fill  up  the  demijohn.  Allow  to  ferment  for  5  or  8  days, 
remembering  to  stir  a  few  minutes  every  day.  Bottle  and  wire  the 
corks.  Leave  the  bottles  a  few  days  on  their  sides  and  set  them  upright  if 
the  corks  blow  out.     Use  round  corks  and  a  corking  machine. 

After  the  7th  day  the  bottled  cider  may  be  consumed,  or  even  on  the 
5th  and  6th  days,  according  as  it  is  preferred  more  or  less  sweet  and  more 
or  less  alcoholic. 

M.  Aug.  Chevalier  adds  that  there  are  variations  in  the  quantities 
used  in  the  making.     Thus  Dr.  Guibier  gives  the  following  recipe  : 

For  a  cask  of  no  litres,  take  500  gm.  tea  flowers  ;  7  kg.  sugar ;  150  gm. 
tartaric  acid ;  10  ripe  bananas ;  40  gm.  Annam  yeast  (Saccharomyces). 

Boil  the  tea  flowers  in  15  litres  of  water,  add  the  above  ingredients  and 
fill  up  the  cask.  Stir  every  day  for  10  minutes  with  a  stick.  Fermentation 
is  done  after  4  to  5  days  in  summer,  or  8  days  in  winter.  Draw  off  and  filter. 
When  fermentation  goes  down,  put  in  bottles.  Wire  the  corks.  Leave  the 
bottles  3  days  on  their  sides  and  then  set  them  upright.  Use  champagne 
bottles  as  far  as  possible. 

Some  people  substitute  the  ash  leaves  (Fraxinus  Omits)  of  the  French 
herbalists  for  the  tea  flowers. 

On  the  other  hand,  M.  P.  Bussy,  of  the  Saigon  Chemical  Laboratory, 
sends  the  following  recipe  for  making  an  aerated  drink  having  the  taste  of 
"  piquette  "  which  is  economical  and  pleasant  to  take  with  meals  : — 

Into  a  demijohn  put  8  litres  of  boiled  water,  3  bottles  of  white  wine 
and  600  gm.  of  sugar.  Add  yeast  {Saccharomyces).  Stir.  Leave  to  ferment  tor 
6  to  7  days,  then  bottle  (preferably  in  champagne  bottles) ;  cork  with  new 
corks  which  have  been  sterilised  by  boiling  in  water  ;  wire  and  lay  the  bot- 
tles on  their  sides.    Use  after  8  days'  time. 

This  drink  may  be  greatly  improved  by  adding  to  the  mixture  2  bot- 
tles of  the  preceding  preparation,  which  quickens  the  fermentation. 

The  wholesome  drinks  referred  to  above  will  certainly  not  displace  the 
real  French  wines  or  Normandy  cider,  and  home  producers  need  not  fear 
competition  in  this  respect,  but  they  will  replace,  doubtless  with  advantage, 
the  alcoholic  liquors  too  often  sold  under  the  name  of  "  wine  "  in  the  Far 
East,  which  bring  disrepute  on  one  of  the  most  valuable  French  national 
productions. 

|»M] 
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,  Cholam  (A ndropogon  Sorghum)™  a  Substitute  for  Barley  in  Malting 

Operations.         Vbwanath,    B.,    T,attshmana  *row,    I.,    and    raghunathaswam 

LYYAN    vk,  I'.   A.,  in  Memoirs  of  the  Department  ot  Agriculture  in  India,  Chemical  Series, 

v,,l    v  Calcutta-London,  Jan.,  1919. 

At  the  Madras  Exhibition  of  1917,  there  were  shown  a  series  of  malted 

I  the  tvr  of  Benger's  and  Mellin's  foods  andHorlick's  malted  milk, 

which  wen  red  by  the  use  of  malt  obtained  from  "  cholam  "  (Andro- 

hitm)  and  "  ragi  "  [Eleusine  coracana).     The  use  of  these  cereal 

for  the  preparation  of  malts  was  necessitated  by  the  fact  that  barley 

=>  nth  India,  with  the  exception  of  a  comparatively  small 

quantity  in  the  Nilgiri  hills. 

Experiments  made  in  Europe  and  America  with  barley,  maize,  wheat, 

its  had  shown  that  barley  was  the  grain  best  suited  for  purposes 

malting.     The  malting  values  of  the  various  grains  examined  were  (1)  :— 

;  maize  0.28;  rye  0.93;  wheat  1.08.  Wheat  malt, 
though  slightly  better  than  barley,  has  been  discarded  for  general  use  as 
bei  1>.   so  that  barky    is   the   grain  almost  universally   emplo- 

■  !  malting  purposes. 
The  authors  were  desirous  of  finding  a  satisfactory  substitute  for  barley 
among  the  following  common  South  India  cereals:  paddy  (Oryza  sativa), 
cholam    [Androftogon  Sorghum),  ragi   (Eleusine  coracana),    tenai    (Setaria 
italica),  maize  {Zea  mays)  and  cumbu  (Pennisetum  typhoidenm). 

Alter  a  detailed  description  of  their  experiments,  the  authors  summarise 
the   results  as   follows  : — 

1)  Cholam  is  better  suited  for  malting  purposes  than  the  other  above 
mentioned  cereals. 

Cholam  malt  extract  hydrolyses  soluble  starch  at  a  greater  rate 
,1  barley  malt  extract. 

In  the  case  of  hydrolysis  of  starch  by  cholam  malt  the  proportion 
sugar  produced  is  greater  than  in  the  case  of  barley    malt, 
identical  conditions. 
The  products  or  starch  hydrolysis  by  cholam  malt  consist,  as  with 
•ley  malt,  largel}   of  maltose  and  dextrine. 
Cholam  may  be  used  wholly  or  partially  as  a  substitute  for  barley.    The 
l1  proportion  of  husk  in  the  grain  is  perhaps  a  disadvan- 
ith  cholam,    but  this  defect  can  possibly  be  remedied  by  admixture 
dy  01  bran.     Cholam  is  much  cheaper  and  more   largely 
i        1  than  barley  and  can,  therefore,  be  used   extensively  there 
in  brev  <1  in  preparing  th<   food-  mentioned  at  the  beginning  of  this 

art!' 

I'M    Production  of  Glycerin  by  Fermenting  Molasses.  —Ling,  a.,  to  The  Brewers' 
ummarised  in  Brasserie  et  MaUerie,  Year  IS    [Jo.  9,  pp.  139-148. 

The  production  of  glycerin  by  alcoholic  fermentation  (2)  was  studied 

:  ■  p.  286.  1  ie). 

bedwltti  on  bibliography  of  the  works  on  this  question  {Annates 

XVTII,No.2,pp  Paris,  Aug.  26,1919)  M.Scboes 
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in  several  laboratories  in  the  United  States  during  the  war.  It  has  been 
found  that  of  all  the  kinds  of  yeast  tried  the  Saccharomyces  ellipsoideus 
No.  657  of  the  New  York  Natural  History  Museum  collection  gave  the  best 
results  and  transformed  up  to  25  %  of  the  sugar  fermented  into  glycerin. 
The  reaction  take  places  in  a  sugary  liquor  containing  5  %  of  car- 
bonate of  soda  and  a  little  ammonium  chloride.  Attempts  have  been  made 
to  use  for  this  purpose  Porto  Rico  molasses,  which  are  unsuitable  for  food. 

The  yeast  is  first  grown  in  sterile  grape  must  and,  once  the  fermenta- 
tion of  that  is  done,  800  cc.  of  molasses  diluted  to  a  density  of  1.085  are 
added.  From  the  time  the  fermentation  begins,  the  requisite  quantity  of 
carbonate  of  soda  is  added,  or,  at  the  start,  0.2  gm.  Molasses  solution  and 
carbonate  of  soda  are  added  successively,  increasing  the  quantity  of  the 
latter  continuously,  then  ammonium  chloride  :  the  last  addition  is  one  of 
19  hectolitres  of  dilute  molasses,  3.6  kg.  of  ammonium  chloride,  and  carbo- 
nate of  soda  until  there  is  5  %  of  it. 

The  production  of  glycerin  is  greatest  when  fermentation  takes  place  at 
300  C.  Only  about  half  the  glycerin  formed  can  be  extracted  from  the  li- 
quid fermented,  or  5  to  6  kg.  per  100  kg.  of  molasses.  The  process  is  of 
great  theoretical  interest,  without  making  any  comment  on  its  industrial 
value. 

123,5  -  The  Production  and  Conservation  of  Fats  and  Oils  in  the  United  States.  — 

Bailey  H.  S.  (Chemist  in  Charge,  Oil,  Fat,  and  Wax  Laboratory,  in  collaboration  with 
B.  E.  Reuter,  Chief,  Fats  and  Oil  Division,  U.  S.  Food  Administration),  in  United  States 
Department  of  Agriculture,  Bulletin  No.  769.  Contribution  from  the  Bureau  of  Chemistry, 
pp.   1-45.    Washington,  D.  C,   1919. 

Not  only  are  fats  and  oils  a  necessary  part  of  the  food  supply,  but 
they  also  occupy  an  important  place  in  the  manufacture  of  certain  muni- 
tions, in  the  lubrication  of  aircraft  engines,  and  in  the  mixing  of  paints, 
varnishes,  waterproofings,  and  like  compounds. 

Because  the  sum  total  of  the  world's  supply  of  these  substances  is 
less  than  that  of  either  of  the  other  two  basic  food  constituents,  carbo- 
hydrates and  proteins,  a  sudden  drain,  even  though  comparatively  small, 
is  quickly  noticed.  A  great  war  soon  creates  such  a  drain,  largely  because 
of  the  imperative  need  for  an  enormous  amount  of  nitroglycerin,  one  of 
the  component  parts  of  which  is  glycerin,  obtained  as  a  by-product  in  the 
manufacture  of  soap  from  certain  oils  and  fats.  In  normal  times  the 
United  States  produces  nearly  4  000  000  000  lb.  of  fats  and  oils,  exclusive 
of  butter  fat,  imports  over  300  000  000  lb.,  exports  about  1 000000  000  lb. 
and  consumes  nearly  3  500  000  000  lb.  Including  the  fat  in  the  butter 
and  cheese  made  in  the  United  States,  the  total  production  is  about 
6  000  000  000  lb.  or  30  000  000  tons. 


states  among  other  things  that  in  certain  wines,  like  those  of  Sauternes  (produced  by  grapes 
affected  with  "  noble  "  fermentation)  the  proportion  of  glycerin  may  reach  15  %  of  the  ^ugar 
fermented.  On  the  other  hand,  he  states  that  by  means  of  certain  devices  very  simple  at 
first  sight,  the  course  of  alcoholic  fermentation  can  be  completely  disarranged  ;  the  intermediary 
products  of  fermentation  can  be  secured,  or  diverted  from  their  eventual  normal  transfor- 
mation, giving  rise  to  new  products  which  would  not  be  formed  at  all  under  normal  conditions 
of  fermentation.     {Ed.) 
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TABLE  I.  —  Production  of  Fats  and  Oils  in  the  United  States. 

1912  1917 

Product  "7  TT 

Lb.  Lb. 

.  -   -  ■  — 

5  145  000  61S8000 

Coconut       31729000  188488000 

Coquito t^16)  8°3°00 

Cottonseed. 1  435  401  000  1343074000 

,pe  seed 3*o  000  607  000 

ynaeed 364625000  400266000 

Mustard  seed 360  000  1  098  000 

,x.      72832000  118  021 000 

Olive 966000  963000 

Palm  kernel 3  200  000  6  453  000 

mat 454000  50287000 

Kapeseed. 9©  000  232000 

Sesame —  304000 

Shea  nut   {Bassia  Parkix)        —  81  000 

Soy  bean —  42  074  000 

Sunflower  seed —  5  000 

All  other  vegetable  oils 41000  534  000 

Total 1  966  613  000  2159335000 

Animal  and  fish  fats  and  oik  :  —  Lb.  Lb. 

Bone  grease 29  267  000  30  668  000 

:  and  cod  liver  oil 372000  439  0°° 

;bage  grease 29812000  56229000 

Herring  oil 1  888000           .  1  637000 

Lard 731  164000  873798000 

Menliaiulen  oil 40787000  19627000 

uieous  oils 2  639  000  2  575  000 

it'a  foot  oil 5201000  8345000 

itral  lar.l 51  414  000  5  712  000 

Oleo  stock 122568000  153  188  000 

tod  Tenderer's  grease 122  312  000  162707000 

Sperm  oil 3  832  000  3  2S5  000 

How 201  334000  259509000 

Whale  "ii 931000  1  193000 

1  recovered  grease   •    .    .  7481000  7702000 

All  otbei  fab  "il- 815000  2837000 

Total 1351817000  1  636  451  000 

Total  production  of  fats  and  oils. 

"Us 1  966613000  2159335000 

1  351  817000  1  636  451  000 

Total 3318430000  3795786000 

Battel  farm  1 x  660000000  732222000 

Bntl                         581000000  636278000 

Total 2241000000  1369500000 

ti'l  total   .    .  5551)430000  5165286000 
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Table  II.  —  United  States  foreign  trade  in  fats  and  oils. 

1912  1917 

Product                                                      —  — 

Lb  I,b. 

Imports  :  — 

Chinese  nut  oil      42787000  41190000 

Coconut  oil 46720000  163  091  000 

Cottonseed  oil 2160000  13826000 

Linseed  oil 2  135000  633000 

Olive  oil,  edible 43  460  000  51  055  000 

Olive  oil,  inedible 5  694  000  4  476  000 

Palm  oil 52  771  000  34257000 

Palm  kernel  oil 27  681  000  306 

Peanut  oil 7626000  27405000 

Rapeseed  oil 10266000  10 132  000 

Soy  bean  oil 24  959  000  264  926  000 

Oleostearin 9178000  5  555  000 

Cod  and  cod  liver  oil 21727000  16  618  000 

All  other  fish  oils 3  124000 

Total 297164000  636288306 

Exports  : — 

Chinese  nut  oil  (tung) 80000  244000 

Coconut  oil 358  000  1  830  000 

Cottonseed  oil 356288000  124843000 

Linseed  oil 3  151  000  10  724000 

Maize  oil 228700000  4709000 

Olive  oil,  edible 59  000  436  000 

Palm  oil • 112000  31000 

Palm  kernel  oil 75000  167000 

Peanut  oil 7000  145000 

Soy  bean  oil 184000  3  977000 

Fish  oils  (except  whale) 9  375  000  895  000 

Lard 495  093  000  373  349  000 

Lard,  neutral 57  556  000  9  395  000 

Lard  oil 1  224000  1  911  000 

Oleo  oil 95  345  000  33  403  000 

Stearin  (animal) 1  524  000  8  375  000 

Tallow 28989000  7506000 

All  other  fish  and  animal  oils 10729000  2  314000 

Total 1  083  019  000  5S4254000 

Some  rather  interesting  broad  generalisations  may  be  based  on  the 
foregoing  tables. 

1.  The  United  States  normally  produces  about  six  times  as  much  fat 
as  is  exported,  even  if  the  quantity  of  fats  and  oils  combined  in  other 
foods,  such  as  condensed  milk,  meats,  and  grains,  and  in  technical  products 
are  not  considered. 

2.  While  in  the  pre-war  years  the  United  States  exported  over  three 

[1835] 
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tiino  as  much  as  were  imported,  in  1917  the  imports  were  larger  than 

theexpoi  .  ,.  . 

The  production  of  the  animal  fats,  exclusive  of  butter  fat,  equal 

to  but  70  per  cent,  of  the  vegetable  oil  output  of  the  United  States  in  1912, 

1  nearly  80  per  cent.     Including  butter,  in  1912  the  quantity 

inimal  fats  was  approximately  twice  as  great  as  that  of  vegetable  oils, 

while  in  1017  the  production  of  the  two  classes  of  fats  and  oils  was  nearly 

the  same. 

4.  Among  the  vegetable  oils,  that  made  from  cotton  seed  stands  in  a 
v  itself  with  respect  to  its  production   in  the  United  States.     In 

IOI2,  it  constituted  73  per  cent.,  and  in  1917,  when  the  cotton  crop  was 
unusually  short,  61  per  cent,  of  the  total  production.     Next  in  importance 
in  this  class  of  oils  is  linseed,  which  in  the  United  States  is  used  entirely 
foi  technical  purposes.     Before  the  war,  in  1912,  and  in  1917,  after  the 
United  States,  had  begun  to  feel  the  effects  of  the  war  on  its  foreign  com- 
merce,  linseed  oil  constituted  about  19  per  cent,  of  the  total  vegetable 
'action.     It  will  be  noticed  that  the  quantities  of  coconut  oil,  maize 
oil,  peanut  oil,  and  soy  bean  oil  have  increased  very  rapidly  during  the 
last  five  years.     The  amount  of  coconut  oil  made  in  1917  was  six  times 
much  as  that  manufactured  in  1912  ;  the  amount  of  maize  oil  was  some- 
what less  than  twice  as  great  ;   and  the  peanut  oil  made  in  1917  was  over 
times  as  much  as  that  produced  in  1912.     Probably  little  or  no  soy 
bean  oil  was  made  in  the  United  States  in  1912,  but  in  1917  the  oil  mills 
turned  out  more  than  42  000  000  lb. 

5.  Very  little  animal  fat  has  been  imported.     Even  when  the  fish  oils 
and  t'titter  substitutes  are  included,  the  total  annual  importation  in  pre-war 

»nly  about  28  ooo  ooo  lb.  or  a  little  less  tjian  9  per   cent,  of  the 
amount  consumed.     After  the  war  began  the  annual  importation  increased 
>0  000  lb®.     While  the  importation  of  animal  fats  into  the  United 
States  lias  not  increased  greatly  during  the  last  six  years,  the  amount  of 
eof  1  he  vegetable  oils  being  imported  has  shown   a  remarkable  increase. 
instance,  the  importation  of  soy  bean  oil  in  1917  was  over  ten  times 
l  as  in  1912,  more  than  twice  as  much  as  the  cottonseed  oil  ex- 
Similarly,  in  spite  of  the  enormous  increase  in  domestic  produc- 
tion, the  importation  of  peanut  oil  rose  from   7626000  lb.  in    1912,  to 
lb.,  in  1917. 
Dunn  ecent  Great  War,  the  matter  of  maintaining  an  adequate 

BUppl]  id  oils  became  a  very  important  factor.      Although  the 

allied  nations  were  able  to  secure  enough  to  meet  their  military- and  civil 
many  soon  found  herself  seriously    embarrassed  by  a  lack    of 
all  l.cts.     Had  her  Government    heeded  the  advice  of  those  experts  who 
advocated  the  planting  of  oil-producing  crops  during  the  years  of  prepara- 
tion foi  the  war,  such  a  situation  probably  would  have  been   avoided, 
ible  oils  are  being  used  in  ever-increasing  amounts  to  supplement 
the  animal  fats  and  oils.     Some,  like  cottonseed  oil,  make  a  satisfactory- 
«titute  foi  1  hast  of  the  animal  fats  in  such    products  as  lard, 

um,r  i   the  less  well-known  vegetable  oils,  like  peanut  and  maize, 

its] 
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are  rapidly  growing  in  public  favour  as  substitutes  for  olive  oil,  which  has 
recently  been  very  difficult  to  obtain.  It  has  also  been  found  possible 
to  conserve  the  supply  of  linseed  oil  by  using  tung  and  similar  oils  in  mak- 
ing paint,  varnishes,  and  other  technical  products.  It  is  believed  that 
the  manufacturer  of  vegetable  oils  could  practice  many  more  economies 
than  he  now  does,  thus  eliminating  certain  sources  of  waste. 

The  recently  devised  hydrogenation  process  has  made  it  possible  to 
secure  a  very  satisfactory  lard  compound,  in  which  a  vegetable  oil  repla- 
ces all  of  the  often  more  expensive  animal  fat.  By  means  of  this  same 
process,  various  fish  oils  now  employed  only  for  technical  purposes  may  be 
rendered  edible. 

Conservation  in  food  materials  is  still  essential.  To  this  end  the 
small  butcher  and  farmer  are  urged  to  trim  the  animals  they  slaughter 
closely  to  obtain  all  the  fat  possible  for  rendering  as  lard  or  tallow.  The 
housewife,  too,  should  be  as  economical  as  possible  in  her  use  of  animal  fats. 

The  question  of  recovering  fatty  matter  from  garbage  and  trade  wastes 
is  receiving  much  attention  at  this  time,  and  it  is  probable  that  effective 
methods  for  doing  this  will  soon  be  worked  out. 

1236  -  French  Colonial  Production  of  Oils  and  Fats.  —  dibowsiy,  j.,  in  Comptes  rendus 

des  Seances  de  V  Academie  d'  Agriculture  de  France,  Vol.  V.  No.  28,  pp.  734-737.  Paris, 
July  30,  1919. 

Oils  and  fats,  as  is  well  known,  have  an  economic  role  of  prime  im- 
portance. They  are  indispensable  as  food  and  no  less  so  for  the  carrying 
on  of  industry,  for  machinery  and  for  engines.  Their  influence  on  the  con- 
duct and  result  of  the  late  world  war  was  considerable,  as  the  Allies  did 
not  lack  for  them,  while  the  Central  Empires  were  severely  handicapped 
by  shortage  in  these  materials.  This  was  so  because  the  territory  of  each 
group  of  belligerents  was  incapable  of  providing  even  a  small  part  of  the 
needs  for  industry  or  for  food  and  because  colonial  production  played  the 
most  important  part. 

On  the  whole,  the  European  production  scarcely  amounts  to  1/10  of 
the  quantity  produced,  since  over  2/s  of  the  linseed  production  comes 
from  outside  Europe  (518  000  tons  from  India,  475  000  tons  from  the 
United  States,  331  000  tons  from  Canada  and  883  000  tons  from  Argentina), 
and    1  224  000  tons  of  the   world's  production  comes   from   India. 

During  the  war  the  percentages  of  production  among  the  belligerents 
were:  Allies  86%;  Neutrals  9%;  Russia  4.5%  ;  Central  Empires  0.5%. 

The  preponderance  of  colonial  production  appears  from  the  few 
figures  given  below,  which  refer  to  the  world's  production. 

Cottonseed. 8268000  metric  tons 

Einseed 2  916000 

Rapeseed 1  496  000 

Palm  kernels. 312000  » 

Sesamun 260  000 

Groundnuts 615  000 

Copra 420  000 

Palm  oil 1 22  000 

Total   .    .    .         14409000  metric  tons 
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TlK.  f)  •.,    French  colonial  empire  are  considerable  in  oils, 

and  the  production  of  these,  which  is  already  very  high   (France   already 
.  emost  place  among  the  nations  which  produce  food  oils  and 

having  copra  as  basis),  can  and  should  increase  much  further  still. 

-  Oil  from  the  Candle-Nut  Tree  (Aleurites  triloba);  its  Use  in  Painting.  - 

in  AHtuiles  des  Falsifications  et  des  Frauds,  Year  XII,  Nos.  127-128, 
pp.  152-153.  Paris,  May-June,  1919- 

The  writer,  head  of  the  Laboratory  of  the  Hospital  at  Papeete, 
[Tahiti)  states  that  in  the  French  settlements  in  Oceania,  whole  valleys 
are' covered  with  Aleurites  triloba  (candlenut-tree)  which  forms  almost 
tjR.  soj(  ition.     The  possibility  of  using  the  oil  from  the  nuts  of  this 

should  not  be  lost  sight  of. 

Formerly,  these  nuts  were  used  for  lighting  purposes,  hence  the 
popular  name  of  A.  triloba.  In  the  Marquesas  Islands,  the  nuts  used  for 
lighting  were  mounted  on  pieces  of  stout  stem.  Now  they  are  no  longer 
made  use  of  and  there  is  no  doubt  that  hundreds  of  tons  of  oil  are  lost 

every  year. 

100  kg.  of  nuts  yield  from  7  to  10  kg.  of  kernels,  and  100  kg.  of  kernels 
yield,  under  a  laboratory   press,  40  kg.  of  oil,  and  when  extracted  with 
•  1  ileum  ether,  55  kg.  After  desiccation  in  the  sun,  the  oil   content  of  the 
kernels  may  be  as  much  as  63-65  per  cent. 

The  writer  gives  the  physical  and  chemical  constants  of  the  oil  from 
Basing  his  opinion  on  these  constants,  he  thinks  that  this 
oil  could  be  used  with  advantage  in  soap-making  (1)  and  as  a  substitute  for 
the  linseed  oil  mixed  with  paints.  He  made  a  fairly  good  soap  from  this 
oil,  but  it  was  inferior  to  that  obtained  from  copra.  The  writer  considers 
that  the  best  means  of  employing;  the  oil  of  Aleurites  triloba  is  in  the  raanu- 
facture  ol   oil-colours. 

The  Value  of  the  Pericarps  of  Garcinia  Mangostana  L.  in  the  Tanning 

Industry.  —  Hkim,  1\,    Mahbu,  J.,    and    Matrod,  Iv.    in    Bulletin  de  I'Office  Colonial, 
■■   XII,  No.  136,  pp.  259-264.  2  pi.  Paris-Melun,  April,  1919. 

The  pericarps  of  the  fruits  of  Garcinia  Mangostana  I*.  (Guttiferales)  are 
osedfoi  tanning  and  dyeing  purposes  by  the  natives  of  Cochin  China.  The 
tnd  bark  of  the  same  tree  are  used,  according  to  Pikrke,  for  fixing 
the  colours  and  rendering  them  more  brilliant. 

With  a  view  to  discovering  whether  this  raw  material   was  likely  to 

it  interest  to  the  French   tanning  industry,    experiments  were   carried 

out  upon  this  interesting  waste  product  of   an   edible  fruit  grown  in  all 

tropical  orchards.     The  samples  used  for  the  investigation  were  collected 

iltural  Services  of  Cochin  China,  and  sent  by  the  Government 

t   Colony. 

The  writers  give  the  details  of  their  chemical  and  technological  in- 

itions.     [t  appears   that   the  pericarps  of  G.  Mangostana  are  of  no 

<   in  soap-making,  see  I',.,  inly-August-Septeniber,  sgij, 
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value  as  a  source  of  dyes,  but  are  rather  rich  in  a  tannin  which  can  be 
absorbed  by  the  powder  of  hides,  that  is  to  say,  it  is  useful  in  tanning. 
It  would,  however  be  of  no  use  to  the  French  tanneries,  for  these  peri- 
carps only  contain  13.61  per  cent,  of  tannin,  as  against  14.59  per  cent, 
of  nontannins,  and  the  tanning  industry  rejects  all  raw  material  con- 
taining more  than  1  part  of  non-tannin  substances  (at  the  maximum) 
for  every  2  parts  of  tannin  substances. 

1239 -Textilose. —  Breitenstein,  A.,  in  La  Revue  d&  la  Filature  et  du  Tissatie,  Year  III, 
No.  15,  pp.  168-170.  ijpinal,  May-June,  1918. 

A  new  industry  is  becoming  established  :  —  the  manufacture  of  yarn 
and  fabrics  of  paper,  either  alone  or  mixed  with  textile  fibres. 

The  paper  is  moistened  (it  may  be  of  advantage  to  add  hygroscopic 
salts  to  the  water  used  for  this  purpose)  and  cut  up  in  strips  which  are  made 
into  round  threads  or  into  cords  by  spinning,  twisting  and  winding. 

In  order  to  get  stronger  or  finer  threads,  textile  fibres,  preferably 
cotton,  are  mixed  with  the  paper.  A  carding  machine  placed  in  front  of 
the  paper  machine  deposits  the  fibre  on  the  sheet  of  pulp  and  the  two 
materials  mix  intimately.  To  accentuate  the  action  of  the  fibre,  the  latter 
may  be   applied  to  both  sides  of  the  paper. 

Yarns  of  "  textilose  "  seem  to  have  a  sure  future,  especially  for  the 
making  of  packing  sheets,  carpeting  and  furniture  stuffs,  and  even  for 
some  kinds  of  dress  materials. 

0 

1240  -  Canadian    Weeds,   Tcnkin   Eambccs,   and  Hibiscus   cannabinus  for 

Paper    Making.  —  See  Nos.  1163-1144-1140  of   this  Review. 

1241  -  Vegetable  Ivory  from  Freneh  Africa :  New  Ways  of  Using  this  Product.  — See 

No.  1 1 52  of  this  Review. 


1242  -  Government  Dairy  Farms  in  Mesopotamia.  —  heizer,  o.  s.,  in  Commerce  Re- 
ports,  No.  88,  T).  323.  Washirgtor,  D.  C.  Anvil  15.  1918. 

The  British  military  authorities  have  established  model  dairy  farms 
at  Basrah,  Amara,  Kut,  Bagdad,  Ramadi,  Hillah,  and  Nasiriyah.  These 
are  managed  by  experts  and  the  milk  is  treated  under  hygienic  conditions. 
Each  farm  has  been  equipped  with  an  up-to-date  dairy  plant  and  machinery 
and  the  whole  dairy  produce,  consisting  of  milk,  cream,  and  butter,  is 
turned  over  to  the  military  hospitals. 

Large  numbers  of  cattle  have  been  imported  from  India  and  efforts  are 
being  made  to  improve  and  increase  the  herds  in  Mesopotamia.        • 

The  Department  of  Agriculture,  which  henceforth  will  control  the  dairy 
farms,  has  been  very  active  in  different  directions.  Various  demonstration 
farms  —  poultry  farms,  wheat  and  cotton  farms  -  -  have  been  established. 
New  canals,  irrigation  channels,  dams,  reservoirs,  and  the  reconstruction 
of  similar  works  which  have  long  fallen  into  disuse,  haw  hern  under- 
taken. 
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124  i      Straining  Milk  (1).  —  Kellog,  E.  and  Gamble,  J.  A,  in  Farmers'  Bulletinioify 

Agriculture, pp.  14, 14.  m&.    Washington,  D.  C,  January 

liment  in  milk  indicates  carelessness  in  its  production  or  handling. 

Sediment  contaminates  milk  and  makes  it  less  salable.  Most  of  the  sedi- 

:it  in  milk  comes  from  the  bodies  of  cows  and  consists  of  hairs,  manure, 

bedding,  etc. 

Straining  removes  only  the  coarse  particles  of  dirt  and  removes  nei- 
ther the  bacteria  nor  the  fine  dirt.  Straining  improves  the  commercial 
quality  of  milk,  but  does  not  appreciably  improve  its  healthfulness.  The 
best  system  is  to  prevent,  so  far  as  possible,  the  entrance  of  dirt  into  milk. 
This  can  be  done  best  by  having  clean  cows  in  clean  stables,  milked  with 

1  hands  into  clean,  small-top  pails. 

Filter  cloth  and  absorbent  cotton  are  efficient  materials  for  strainers. 

Cheesecloth  and  wire  gauze  are  l'ess  effective.     Straining  cloths  should  be 

changed    whenever    they    become    soiled.    They    should    be    thoroughly 

shed  and  sterilized  after  using.     Efficient  sterilisation  is  accomplished 

by  boiling  or  exposure  to  steam  for  at  least  five  minutes. 

The  milking  barn  should  be  clean,  and  well  lighted  and  ventilated. 
The  stalls  should  be  built  with  regard  to  the  size  of  the  cows.  Droppings 
inld  fall  in  the  manure  gutter  and  the  cows  should  have  a  clean,  dry, 
u  ell-bedded  place  on  which  to  lie.  Keep  the  cows  groomed  to  remove  loose 
hair  and  manure.  Before  milking  wash  the  cows'  udders  and  flanks  and 
wipe  with  a  damp  cloth.  Milk  with  clean,  dry  hands  into  a  clean,  sterili- 
zed, small-top  pail.  Remove  the  milk  immediately  to  the  milk  house,  where 
bould  be  strained  and  cooled  at  once.  Keep  milk  tightly  covered  at  all 
times.     Protect  clean  utensils  from  flies  and  dust. 

1  j  1 1  -  Experiments  in  Distinguishing  Between  [Cow's  Milk  and  Buffalo's  Milk  in 
Egypt.  —  Todd,  Charles  (Director  of  the  Laboratory  of  Public  Health  in  Cairo),  in  Annates 
des  Horn  et  des  Fraudes,  Year  XI,  No.  125-126,  pp.  82-85.  Paris,  March-April,  1919 

Although  most  of  the  milk  sold  retail  in  Egypt  is  buffalo's  milk,  a 
tain  amount  <»f  cow's  milk  is  also  put  on  the  market,  and  as  the  latter 
ouch  less  rich  in  butter,  it  is  necessary  to  have  different  standards  by 
which  to  determine  the  fat  content  of  these  two  products. 

Messrs  I' mm  i.  and  HoGANhave  examined,  in  their  laboratory,  a  large 
Dumbei  of  samples  of  cow's  and  of  buffalo's  milk,  in  Cairo,  and  the  Depart- 
ment ot  Public  Health  has  adopted  the  following  standards  (based  upon 
their  researches)  for  the  two  types  of  milk: — 

Bnfl  butter  pet  too:  5  -     Extract  freed  from  fat  per  100   :  8.5 

•  ,  —        »  1         »      »  8.5 

ded  as  affording  proof  of  adulteration. 


1.     (Erf:) 
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In  order  to  apply  these  standards,  it  is  necessary  to  know  whether  the 
sample  is  one  of  buffalo's  or  cow's  milk,  before  any  opinion  can  be  given  as 
to  its  purity  (whether  it  has  been  skimmed,  or  watered).  It  is  easy  to 
distinguish  between  the  two  kinds  of  milk,  on  account  of  the  yellow  colour 
of  the  fatty  matter  in  cow's  milk,  but  owing  to  the  samples  often  being 
mixed,  it  is  frequently  impossible  to  apply  the  standards.  Any  test  which 
would  show  the  presence  of  relatively  small  quantities  of  one  milk 
in  the  other  would  be  of  great  use,  and  experiments  were  made  with 
this  object. 

As,  with  the  exception  of  the  fat  content,  there  is  no  difference  between 
the  milks  of  the  cow  and  the  buffalo  that  can  be  determined  by  chemical 
analysis,  or  physical  methods,  a  biological  test  seems  the  only  possible 
resource,  and  the  reaction  of  the  precipitins  appears  to  promise  the  best 
results.     The  experiments  proved  the  following  points  : — - 

i)  The  injection  of  the  cow  with  buffalo's  milk  produces  the  preci- 
pitins for  buffalo's  milk,  and  to  a  lesser  degree,  for  goat's  milk. 

2)  By  treating  with  cow's  milk  the  serum,  obtained,  the  precipitins 
for  the  cow  and  goat  can  be  removed,  leaving  the  serum  that  is  specific 
for  buffalo  milk. 

3)  The  original  serum  does  not  precipitate  the  blood  serum  of  either 
the  cow  or  buffalo,  but  is  haemolytic  as  regards  the  red  corpuscles  of  both 
animals  ; 

4)  The  antigen  in  the  milk  is  soluble  in  dilute  acetic  acid,  and 
is  capable  of  being  precipitated  by  the  neutralisation  of  the  solution. 

5)  The  injection  of  cow's  milk  into  the  buffalo  produces  only  traces 
of  precipitin. 


1245  -  Lactose,  Fat,  and  Protein  in  Milk  of  Various  Animals  (1).  —  tolin,  o.,  Denis,  w- 

and  Minot,  S.  (Harvard  Medical  School,  Boston),  in  The  Journal  of  Biological  Chemistry, 
Vol.  XXXVII,  No.  3,  pp.  349-352.  Baltimore,  March,  1919. 

The  results  summarised  in  the  annexed  table  were  obtained  by  using, 
for  the  determination  of  the  lactose,  two  methods  which  the  authors  de- 
vised and  which  they  described  in  the  Journal  of  Biological  Chemistry, 
Vol.  XXXIII,  p.  521,  1918  ;  for  the  determination  of  fat,  the  Babcock 
method  for  the  milk  of  the  larger  animals  and  Bloors'  nephelometric 
method  (which  requires  only  i.cc.  of  milk)  for  the  milk  of  the  smaller 
animals  were  used.  Protein  was  calculated  from  the  nitrogen  content 
obtained  by  the   Kjeldahl    method. 


(1)  See  R.  May,  1918,  No.  578  (Ed.) 
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Analyses  of  the  milk  of  various  animals. 


Tat 


Protein 


Remarks 


I-. 


- 


1-5-1 

1-7 


-   i    ° 


5-4 

I-- 
3-7 


2.14 

--;  1 
3-32 
3-72 


5-4 

2.0 

3.00 

0.  I 

i-7- 

!■" 

2.6 

1 0.0 

IO. do 

III.., 

1  i  .1 

I  J.I 

II. J 

Average  of  results  on    milk   from    S;    normal 

women. 
Average  of  results  on  milk  from  21    cows, 
Pure  Saanen  (Swiss)  goat.  Milk  taken    8  weeks 

after  kidding. 
Grade  3  's  Angio-Nubian  goat.  Milk  taken  4  x/a 

months  after  kidding. 

Anglo-Nubian   Goat   (Va)-    Milk    taken 

j  3  4  months  after  kidding. 
Common   American  Goat.    Milk    taken  3  mos. 

after  kidding. 
Hampsire.   4  yrs.  old.  Milk  taken  2  l  '2  months 

after  delivery. 
Average  of  results  on   3  samples.   Foa!    3    1/2 

months  old. 
Milk  taken  5  wks.  after  delivery. 
Russian  wolf  hound.   Pups    3   days  old. 
Average  of  results  of  26  samples  of  milk  from 

4  cats. 
Average  of  results  on  1 9  samples  of  milk  from 

6  rabbits. 


The  Non  Protein  Nitrogenous  Constituents  of  Cow's  Milk  (1)  —  Denis,  w.,  and 

Min-'it.  A.  S..  in  Th* Journal  of  Biological  Chemistry,  Vol.  XXXVII,  Xo.  3,  pp.   $53-366 
Mai  ind  Vol.  X.XXVIII,  Xu.  3,  pp.  453-458.  Baltimore,  July,  1919. 

The  qualitative  composition  of  the  non-protein  nitrogenous  constituents 
oi  milk  iainint. -aeids,  urea,  creatin,creatinin,purin  bodies  and  ammonia)  has 
d  known,  to  a  certain  extent  at  least, for  many  years, but  on  account  of 
the  lack  of  appropriate  analytical  methods,  data  are  lacking  on  the  amounts 
of  these  bodies  present  in  milk  either  under  normal  or  under  pathological 
conditions.  The  authors  have  elaborated  the  analytical  technique  for  the 
quantitative    determination  of  some  of  these  constituents.     And,  in  this 
:  k,  tluv  present  the  results  obtained  by  means  of  their  methods  on  a  con- 
ic- number  of  samples  of  cow's  milk.     The  following  are  the  maximum 
i  minimum  values  respectively  of  each  constituent,  according  to  the  table 
in  which  they  are  shown  (quantities  in  mgm.  per  ioo  cc.  of  milk): — Total 
nonprotein  oil  |8.o  and  19.0  —  Urea  nitrogen  20.0  and  5.-'  —  Amino  ni- 

trogen  7.  Uric  acid  2.0  and  1.3  —  Preformed  creatinin  1.5  and 

Creatin  2.6  and  2.0.     As  will  be  seen,  the  content  of  these  consti- 
enormously.     The  authors   demonstrate  that  they  are  in- 
fluenced by  the  nature  of  the  foods,  the  content  being  increased  by  rations 


Bilk  pr.,1,  in,  see  R.,  June,  r.iS,  No.  69?;  for  milk  <*olestenfl,  see  R* 
643      (J 
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ich  in  protein  substances    and   decreased    by  rations    where    these  are 
wanting.  *> 

Colostrum  has  a  much  higher  content  in  non-protein  nitrogen,  amino 
litrogen  and  urea  (2  hours  after  calving,  7.8  mg.  and  28.6  mg.  respectively 
)er  100  cc.  of  colostrum).  The  content  in  these  substances  gradually 
liminishes  and  approaches  normal  values  only  on  the  fourth  day  after 
alving. 

247  -  On  the  Peroxydases  Of  Milk.  —  Violle,  H.,  in  Cotnptes  rendus  de  VAcademie  des 
Sciences,  Vol.  CLXIX,  No.  5,  pp.  248-250.  Paris,  August  4,  1919. 

All  writers  on  the  subject  are  unanimous  in  regarding  the  presence  of 
)eroxydases  in  raw  milk,  and  the  absence  of  these  substances  in  boiled 
nilk,  as  matters  of  great  importance. 

From  the  author's  experiments,  it  appears  that :  —  1)  the  reaction  of  the 
)eroxydases  is  no  criterion  of  the  quality  of  the  milk  ;  wholesome  milk 
nay  contain  very  few  peroxydases,  and  the  milk  from  diseased  udders 
nay  be  rich  in  these  compounds  ;  2)  a  positive  reaction  proves  that  the 
nilk  is  raw,  but  it  is  easy  to  obtain  this  reaction  by  adding  to  warmed 
nilk  fresh  organic  tissues,  or  liquids  of  animal  or  plant  origin  of  various 
rinds  and  different  composition. 

248  -The  Microscopic  Examination  of  Milk  in  Laboratory  Practice.  —  Frost,  w.  d. 

and  Moore,  G.  D.,  in  Journal  of  Dairy  Science,  Vol.  II,  No.  3,  pp.  189-196.  Baltimore. 
May,  1919. 

The  microscopic  test  for  pasteurised  milk  has  been  described  by 
Frost  (i). 

It  has  been  applied  to  260  of  the  routine  milk  samples  analysed  by  the 
aboratories  of  the  Chicago  Health  Department  and  has  given  excellent  re- 
results.  Investigation  has  shown  that  this  method  may  be  used  to  control 
pasteurised  milk  supplies  with  a  high  degree  of  accuracy  and  that  it  requires 
leither  expensive  equipment  nor  unusual  skill  and  is  not  excessively  time- 
:onsuming.  According  to  these  results,  the  positive  test  should  indicate 
the  following  points  :  a  properly  pasteurised  milk  should  show  the  nuclei  of 
practically  all  of  the  leucocytes  in  compact  masses  and  well  stained,  with 
the  background  lighter  than  the  nuclei,  except  in  the  very  thickest  places. 
The  leucocytes  should  be  small  and  if  the  milk  has  been  kept  under  proper 
conditions  to  prevent  growth,  the  bacteria  should  not  be  stained  at  all  or 
at  least  variably  or  indistinctly.  The  stain  used  is  a  0.015  percent,  aqueous 
solution  of  methylene  blue.  Of  260  samples  analysed,  213  were  condemned 
by  inspectors  as  insufficiently  pasteurised  and  of  these  14  could  not  be 
considered  satisfactory  on  account  of  their  high  bacterial  content. 


(1)  A  microscopic  test  for  pasteurised  milk.  Journ.  Amcr.  Med.  Assoc,  1915,  Vol.  EXIV, 
Dp.  821-2.  Microscopic  test  for  pasteurised  milk.  Report  of  the  Annual  Convention  of  the  In- 
ternational Milk  Dealers'  Association,  p.  74,  i9l6- 
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The  Effect  of  Corrosive  Sublimate  when  Used  in  Dairies  as  a  Preservative  in 
Composite  Samples  of  Milk  for  Analytical  Purposes.  —  Jackson,  h.  c,  in  journal 
of  Dairy  Science,  Vol.  II,  No.  3,  PP-  170-182,  Baltimore,  May,  1919. 

LUthor,  after  passing  rapidly  in  review  the  experiments  made  on 

this  subject  by  Potts,  Patrick,  Hills,  Newman,  Ronnenbero,  Kruger, 

Bevan,  Lindet,  Mac  Cornell,  Giclot,  Windisch,  Girard  and  HunzikEr, 

■1  to  speak  of  his  own  researches   with   corrosive    sublimate.     He 

that  0.5  gm.  of  HgCla  was  sufficient  to  preserve  from  150  to  300  cc. 

of  composite  samples  of  milk  for  at  least  15  days. 

In  using  Babcock's  milk-fat  test,  he  proved  that  the  addition  of  0.5  gm. 
to  1.5  gm.  of  mercuric  chloride  produced  no  alteration  in  the  fat  column, 
and  gave  rise  to  no  inaccuracy  in  reading.  The  fact  that  some  of  the  fat 
tots  of  composite  samples  present  difficulties  in  reading  on  account  of 
the  irregular  consistency  of  the  fat  column,  therefore  does  not  seem  to  be] 
dne  to  the  use  of  corrosive  sublimate  as  a  preservative. 

1250  -  Fly  Pupae  in  Bottled  Milk. —  RILEY,  W.  A.,  in  Journal  of  Dairy  Science,  Vol.  II 
No.  3,  pp.  183-188,  Baltimore,  May,  1919. 

The  writer  found  in  a  quart  bottle  of  certified  milk,  30  pupae  of  Dro- 
s<yphila  ampelophila  attached  to  the  glass.  Dr.  Fettick  mentioned  a 
similar  occurrence  in  1013  in  Budapest.  The  flies  lay  their  eggs  on  the 
interior  surface  of  empty  bottles,  and  within  less  than  a  week,  the  pupae 
emerge,  and  attach  themselves  so  firmly  to  the  glass,  that  they  are  not 
removed,  even  when  the  bottles,  on  reaching  the  dairy,  are  put  through 
the  washing-machine.  The  writer  insists  upon  the  necessity  of  the  returned 
bottles  being  washed  in  the  dairy  in  an  almost  boiling  solution  of  caustic 
soda,  and  urges  consumers  to  wash  their  bottles  as  soon  as  they  are 
empty,  and  to  replace  the  cap. 


'  I 


1251  -The  Temperature  of  Solution  of  Butter  Fat  in  Various  Reagents.  —  Johnston' 

I.  H..  in  Journal  of  Dairy  Science,  Vol.  II,  No.  2,  pp.  130-132.  Baltimore,  March,  1919. 

The  author  refers  to  the  investigations  of  Fryer  and  Weston,  who 
attribute  to  the  hygroscopic  nature  of  the  acetic  acid  reagent  and  to  the 
presence  of  tree  acids  in  the  fat  the  discrepancies  in  the  Valenta  test, 
and  he  also  indicates  the  modifications  recommended  by  these  investigators 
and  by  Parker  for  the  acetic  acid  reagent. 

The  objections  of  these  investigators  to  Crismer's  method  are  dealt 
with  and  the  author  remarks  that  in  practice  long  experience  lias  shown 
that   absolute  alcohol   when   kept  in  small  well    stoppered    bottles   gives 

rtant  resull 

For  butter  fat  the  Crismer  number  in  most  cases  is  ,v,"  to  54°  C, 
varyin  ,,d  56°  C.  For  margarine  made  chiefly  from  beef; 

fat  the  Crismer  number  is  over  650  C.and  made  from  vegetable  fats  the 
numbei  is  below  150  C.  In  butter  fat,  the  presence  of  free  fatty  acid 
towers  the  0  ismeh  number  about   [.50  C  tor  each  per  cent,  of  acidity 

ulated  a-  oleic  acid.     This  correction  is  necessary  in  the  examination 
of  old  butters,  but  it  maj  be  disr<  d  in  the  case  of  fresh  butter. 
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1252 -The  Household  Foam  Test  for  Butter  and  Oleomargarine.  —  Sommek,  h.  il, 

in  Journal  of  Dairy  Science,  Vol.  II,  No.  2,  pp.  142-144.  Baltimore,  March,  1919. 
One  of  the  household  tests  for  distinguishing  between  butter,  and  oleo- 
margarine and  renovated  butter  is  the  "  foam  test  ".  Butter  when  heated 
boils  quietly  with  an  abundant  production  of  foam,  whereas  oleomargarine 
and  renovated  butter  sputter  and  do  not  produce  so  much  foam.  The  auth<  >r 
investigated  the  cause  of  this  difference,  which  is  the  subject  of  this  article, 
and  he  came  to  the  following  conclusions  :  — 

1)  Fats  will  foam  if  the  water  that  they  contain  is  held  finely  divided 
in  suspension  ;  they  sputter  if  the  water  gathers  in  droplets. 

2).  The  curd  in  butter  is  finely  divided  and  holds  small  particles  of 
water  in  suspension  ;  therefore  butter  foams. 

3)  The  curd  in  oleomargarine  and  renovated  butter  is  coarse  and 
allows  the  water  to  gather  in  droplets ;  therefore  oleomargarine  and  reno- 
vated butter  sputter. 

4)  Certain  "  butter  substitutes  "  that  contain  finely  divided  sub- 
stances capable  of  holding  water  may  foam  as  well  as  butter. 

12  53  -  National  and  State  Marks  adopted  in  the  United  States  for  Butter  and  Cheese.  — 

Mortensen,  M.,  in  Journal  of  Dairy  Science,  Vol  I.,  No.  2,  pp.  383-399.  Baltimore,  Janu- 
ary, igiw. 

This  subject  was  dealt  with  by  the  author  at  the  12th  Annual  Confer- 
ence of  the  American  Dairy  Science  Association  held  at  Columbus,  Ohio, 
on  October  22,  1917.  After  full  discussion  the  proposals  brought  for- 
ward by  the  reporter  were  approved  ;  the  latter,  speaking  of  trade  marks 
in  use  in  Minnesota,  Michigan  and  Iowa,  took  the  opportunity  to  advocate 
a  normal  national  mark,  "  National  Standard  Product  ".  The  Report 
deals  also  with  regulations  in  force  on  this  subject  in  the  province  of 
Saskatchewan  (Canada),  in  New  Zealand,  Denmark  and  the  Netherlands. 

The  Conference  passed  the  following  resolutions  : — 

1)  To  dissolve  the  Committe  for  guarantee  Marks,  state  or  national, 
and  nominate  a  new  Commission  for  the  standardisation  of  American  butter. 

2)  The  new  Commission  should  encourage  the  foundation  of  Sta- 
tions charged  with  the  grading  of  butter  in  the  different  States  and  should 
stimulate  co-operative  action  on  the  part  of  butter  factories,  with  the  ob- 
ject of  engaging  an  expert  to  control  the  quality  of  the  production  from  a  gi- 
ven group  of  butter  factories. 

3)  The  Commission  should  try  to  gain  the  good  will  and  co-operation 
of  butter  merchants,  so  as  to  encourage  the  above  mentioned  movement. 

4)  The  Commission  must  act  in  concert  with  the  other  similar  In- 
stitutions, such  as  the  National  Buttermakers'  Association,  the  Association 
of  Dairy  and  Food  Commissioners,  the  various  State  organisations,  and  the 
Dairy  Industry  Division  of  the  Bureau  of  Markets,  Washington. 

5)  The    Commission    should    also    collaborate    with  the    above- 
mentioned  Institutions,  so  as  to  establish  a  commercial  standard  for  Ami 
can  butter,  taking  due  account  of  the  fact  that  in   Canada    and   in    mos1 
European  countries  the  commercial  dairy  butter  standard  is  fixed   at  n|, 
a  limit  which  should  in  no  case  be  lowered  for  American  butter. 
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125  t  -  The  Ripening  Of  Sausages.  -  CfcAM,  M.  P.,  in   Comptes  rendus  de  V Academic  des 
uces,  Vol.  168,  No.  15,  P-  802.  Paris,  April  r4,  191 9- 
The  special  aroma  characterising  sausages  arises  in  the  paste  during 
the  drying  period.     This  maturation  is  accompanied  by  a  slight  pepto- 
nic,- of  the  meat,  and  a  diminution  in  the  muscular  glycogene.     It  is 
■  .unlv  due  to  the  micro-organisms  that  develop  in  large  numbers  in  the 
be  during  the  drying  process.  Many  microbes  and  yeasts  are    always 
out.     The   bacteria  which  are  always   present  (yellow  Staphylococcus, 
white  staphylococcus,  Diplococcus   griseus  non  liquefaciens,  B.  coli   and 
j),  cannot  be  regarded  as  the  cause  of  the  sausage   ripening, 
because  they  are  always  concerned  in  the  putrefaction  of  meat,  and  those 
which  have  proteolytic  properties,  produce,  at  the  expense  of  the  albumi- 
noids, substances   with  an    unpleasant   odour.      Everything    points    to 
tsts  being  the  active  agents  in  the  maturation  process. 
These  yeasts  make  their  appearance  upon  the  meat  shortly  after  the 
salt  has  been  added  ;  they  are  met  with  again  on  the  sausage  paste  and, 
1   with  Staphylococcus  in  the  particles  forming    the  "  sausage 
tlouc-r  "  (which  is  a  sign  of  the  sausages  having  been  well  made).     They 
ry  easily  isolated  on  pieces  of  carrot  by  means  of  the   so-called 
elimination  method. 

Sausage  yeasts  differ  in  their  characters  from  the  other  yeasts  that 
have  hitherto  been  described.  The  different  lines  isolated  by  the  author 
In-long  to  3  distinct,  but  very  nearly-related,  species.  According  to  Gull- 
i.ii.kmond's  classification,  they  should  be  placed  in  the  family  of  the  Sac- 
tes,  genus  Zygosaccharomyccs.  The  author  is,  however,  of  opi- 
nion that  from  their  origin,  homogeneity,  and  special  characters,  they 
ought  to  form  a  separate  family,  if  not  a  distinct  genus.  The  part  played 
by  these  yeasts  in  the  ripening  of  the  sausage  is  easily  explained  by  their 
moderate  proteolytic  power,  and  their  property  of  giving  rise  to  aromatic 
products. 

The  natural  ripening  of  sausages  could  be  improved  by  sowing  the 

in  question  on  the  sausage-paste.     These  micro-organisms  could 

ed,  in  order  to  obtain  the  most  delicate  and  agreeable  flavours. 

om  the  hygienic  point  of  view,  such  an  addition  of  yeasts  would  have 

the  advantage  of  hindering,  by  their  rapid  growth  and  inimical  action,  the 

development  of  the  micro-orgauisn is  of  putrefaction,  which  are  inevit ably 

t,  and  cannot  but  exercise  a  deleterious  effect. 

,  -  The  Micro-organisms  Of  Tinned  Peas.  —  Marre,  P.,  in  L'Industrie  francaise  de  la 
Comer,  c   War  V,  No.  25,  pp.  n  7-120,  Paris,  June,  1919. 

Ii  i-  necessary  to  cultivate  the  very  numerous  microorganisms  found 

in  tinned  peas,  in  order  to  know  whether  they  are  alive,  for  their  mere 

has  no  special  signification.     Once  the  fact  of  their  being  alive 

ha  determined,  it  i^  important  to  define  them  accurately,  as  they 

may    be  : 

1)   I  .  which  attack  the  sugar  of  the  peas,  transforming  it  into 

■hoi,  with  the  liberation  of  carbon  dioxide. 

j)  B.  coli,  the  bacterium  of  putrefaction.     This  attacks  the  sugar 
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ind  the  albuminoid  substances,  liberating  hydrogen  and  sulphuretted 
rydrogen.  In  order  to  kill  these  most  dangerous  bacteria,  it  is  enough 
;o  heat  them  for  at  least  30  minutes,  at  a  temperature  of  from  1150- 
[20°  C. 

3)  Microbes  of  lactic  fermentation.  These  occur  less  frequently 
;han  the   preceding   micro-organisms,  since  they  are  killed  at  6o°-65  C, 

temperature    which    is    always    exceeded    in    the    sterilisation    pro- 
cesses. 

4)  B.  subtilis  :  if  after  having  been  heated  to  H5°-I20°  C,  the  peas 
ire  not  sterile,  we  may  conclude  that  we  have  to  do  with  anaerobic  micro- 
>rganisms  belonging  to  the  group  of  B.  subtilis.  They  are  very  danger- 
)us,  for  owing  to  their  slow  development,  it  is  difficult  to  determine  their 
Dresence  in  a  living  condition.  In  order  to  sterilise  tins  containing  B. 
mbtiiis,  they  must  be  tyndalised  twice  at  1200  C.  for  45  minutes. 

5)  B.  acescens  :  under  this  generic  name  is  included  a  group  of 
nicroorganisms,  which  have  not  yet  been  completely  studied.  They  do 
lot  liberate  any  gases  and  hence  dont  bulge  the  tins,  but  they  turn  the 
:ontents  acid,  without,  however,  causing  turbidity.  Tough  it  is  dif- 
icult  to  ascertain  their  presence,  there  is  an  efficient  means  of  control 
vhich  consists  in  sterilising  the  surface  if  te  tin  with  hot  water,  then 
Derforating  the  bottom  with  a  sterile  cutter,  and  introducing  litmus 
Daper  in{o  the  resulting  opening ;  if  the  paper  turns  red'  B.  acescens 
s  present;  if  blue.it  is  sound.  Though  not  certain,  tyndalisation 
:wice  at  1 200  C.  for  30  minutes  apparently  kills  organisms  belonging 
to  this  group. 

6)  Microbes  producing  turbidity.  These  micro-organisms  have  not 
yet  been  studied.  They  make  the  liquid  surrounding  them  turbid,  without 
producing  any  liberation  of  gas,  and  at  the  beginning,  at  any  rate,  do  not 
alter  the  peas  in  any  visible  manner. 

[256  -  Stability  Of  Olive  Oil.  — Holland,  E.  B.,  Reed,  J.  C,  and  Buckley,  J.  P.  Jr.  (Massa- 
chusetts Agricultural  Experiment  Station),  in  Journal  of  Agricultural  Research,  Vol.  XIII, 
No.  7,  pp.  353-366,  1  rig.,  bibliography  of  9  publications.   Washington,  May  1,    1918. 

In  a  previous  article  (Holland,  E.  B.,  Stability  of  Butter-i at  Samples. 
Massachussets  Agricultural  Experiment  Station,  22nd  Annual  Report, 
1st  Part,  pp.  132-135,  1910),  one  of  the  authors  reported  the  effect  of  air, 
light  and  moisture  at  room  temperature  on  butter-fat.  The  experiment 
.asted  a  year  and  a  halt,  but  proved  faulty,  in  that  a  fat  which  is  solid 
and  opaque  at  ordinary  temperature,  was  a  poor  medium  for  measuring 
such  changes  which  evidently  were  not  uniform  thronghout  the  mass, 
but  greatest  at  the  surface. 

The  authors  therefors  were  of  opinion,  that  another  series  of  tests 
under  more  definite  conditions  should  be  made,  and  finally  selected  olive 
oil  for  the  purpose. 

The  experiment  lasted  for  six  years,  and  was  planned  to  demonstrate 
the  effect  upon  the  oil  of  air,  light  and  moisture,  singly,  and  in  combination. 
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The  practical  deductions,  which  are  of  importance  from  the  point 
of  \ ;  keeping  this  oil,  are  as  follows  :— 

From  an  economic  standpoint,  air  causes  a  slow  destruction  of  colourin 
olive  oil,  and  produced  rancidity  and  the  decomposition  of  the  unsaturated 
acids.  Light  causes  an  active  destruction  of  colour,  and  a  slow  production 
of  rancidity.  The  combined  action  of  air  and  light  causes  the  most  active 
•ruction  of  colour,  the  active  destruction  of  unsaturated  acids,  a  rapid 
production  of  rancidity,  and  a  slow,  but  marked,  production  of  free  fatty 

acid- 

Mbisture  causes  the  formation  of  precipitate,  a  turbid  oil,  and  free 
t;lf.  5.     The  combined  action  of  air  and  moisture  practically  dupli- 

cate's the  effect  of  air  +  moisture  and  the  combined  action  of  light  and 
moisture  duplicates  the  effect  of  both  these  factors. 

Air-light-moisture  exceeded  the  effect  of  air-light  plus  that  of  moisture 
in  the  amount  of  free  fatty  acids  produced  ;  otherwise  it  was  essentially 

the  same. 

In  order  to  preserve  olive  oils  in  their  natural  state,  it  is  necessary 
to  exclude  air,  light  and  moisture  as  completely  as  possible,  particularly 
the  combined  action  of  air  and  light,  which  has  proved  to  be  exceedingly 
destructive. 

1257     Commercial  Preservation  of  Eggs  by  Cold  Storage.  —  Jexkin,  m.  E  (Assistant 
ilogist; under  the  direction  of  Pennington,  M.  E.  (Chief,  Food  Research  la- 
boratory),   in     U.   S.  Department    of   Agriculture,  Bulletin  No.    775,  pp.   35,  8   Figs, 
hington,  D.  C  ,  June  3,  1919. 

Although  a  number  of  publications  discuss  the  losses  in  eggs  which 
follow  the  routine  course  of  marketing  without  the  intervention    of  cold 
,  comparatively  few  data,  showing  the  changes  and  losses  in  differ- 
ent 3  handled  according  to  commercial  usages  during  various 
holding  periods  in  cold  storage,    are  available.     This  investigation   was 
made  primarily  to  determine  the  effciency  of  the  preservation  of  commer- 
cial eggs  by  cold  storage.  The  following  phases  of  the  problem  were  stu- 
die        -  1)  The   relative  keeping  quality  of  fresh,  heated,  sound,  dirty,  and 
2)   The  relation  of  the  month  of  storage  to  preservation. 
3)  Efficiency  of  the  commercial  grading  of  eggs  for  cold  storage.  4)  Analy- 
ofbad  eggs  developing  in  commercially  packed  eggs  during  storage.  5)  Re- 
lation of  «:u,'  in  initial  grading  to  the  development  of  bad  eggs  during  sto- 
te  of  evaporation  of  moisture  from  eggs.  7)  Rate  of  absor- 
ption  of   moisture  by   case  and   packing.  8)    Physical  and  chemical  chan- 
ges in  eggs  during  storage.  9)  Absorption  of  foreign  flavours  during  storage. 
The  results  are  summarised  as  follows:  — 

s  used  in  these  investigations  were   produced 
in  the  Middk-  West  and  all  were  stored  in  warehouses  located  in  the  Kast. 
ly  laid  eggs  with  clean  whole  shells  that  have  not  been  wet  show 
a  negligible  lo  sinba  even  after  10  ton  months  in  storage. 

rmperfectiorj  >mmercial  handling,  grading,  and  marketing  pre- 
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/ious  to  storage  are  mainly  responsible  for  the  bad  eggs  developing  in  com- 
nercial  eggs  during  storage. 

The  preservation  in  the  shell  of  undergrade  eggs,  such  as  dirty, 
:racked,  leaking,  heated,  and  stale  eggs,  should  not  be  attempted.  If  not 
narketed  for  prompt  consumption,  the  contents  should  be  removed  under 
proper  conditions  and  frozen.  The  frozen  product  will  keep  for  a  year  or 
nore,  whereas  there  would  be  a  marked  deterioration  in  quality  if  the  eggs 
were  stored  in  the  shell. 

Spring  eggs  on  the  market  are  usually  fresher  than  summer  eggs,  and 
"or  that  reason  keep  better  in  storage.  Most  of  the  eggs  stored  are  pro- 
luced  in  the  spring. 

The  commercial  selection  by  inspection  and  clicking  of  clean  eggs  with 
sound  shells  from  current  receipts  is  inefficient.  Commercial  packages 
}f  spring  firsts  ready  to  be  taken  to  the  storage  rooms  showed  an  average 
}f  17.5  cracked  eggs  and  1  leaking  egg  to  the  case.  Dirty  and  stained 
ggs  were  often  included.  Owing  to  the  high  quality  of  spring  stock,  there 
yas  usually  less  than  1  bad  egg  to  the  case  initially  present  as  found  by 
andling. 

Candling  is  a  much  more  accurate  method  for  the  selection  of  eggs  for 
storage.  By  this  method  eggs  can  be  graded  according  to  quality,  cracked 
ggs  can  be  more  accurately  detected  and  eliminated,  and  bad  eggs  can  be 
:ound  and  rejected.  Cases  of  spring  firsts  graded  by  candling  did  not  aver- 
age more  than  3  cracked  eggs  per  case  when  ready  for  storage. 

Spring  eggs  prepared  for  storage  by  commercial  sorting  showed  after 
7  to  11  months'  storage  an  average  total  loss  of  18.5  bad  eggs  per  case,  13.5 
3f  which  were  detected  by  candling  and  5  by  breaking.  Corresponding 
:ases  of  eggs  graded  for  storage  by  candling  showed  after  a  similar  period 
n  storage  4  bad  eggs  per  case  as  found  by  candling  and  3  additional  by 
areaking.  The  value  of  the  good  eggs  saved  by  the  careful  candling  of 
2ggs  for  storage  more  than  offsets  the  extra  cost  of  preparation. 

Of  the  average  of  18.5  bad  eggs  per  case  present  in  the  commercially 
raded  spring  packages  after  long  storing,  9  were  due  to  direct  spoilage  of 
damaged  eggs  or  to  their  contamination  of  neighbouring  eggs  by  moulding. 
The  deterioration  of  the  balance  of  the  eggs  with  whole  shells  was  no  doubt 
iue  to  deleterious  pre-storage  conditions,  such  as  dirty,  wet,  stained,  or 
washed  shells,  or  heated  shell  content.  Careful  grading  of  eggs  for  storage 
v*ery  largely  eliminates  the  loss  due  to  damaged,  dirty,  or  stained  shells. 

The  rate  of  evaporation  of  moisture  from  eggs  was  remarkably  uni- 
orm  during  the  storage  period,  and  averaged  from  3  to  4  ounces  per  case 
per  month  in  the  different  storage  rooms  under  observation. 

The  moisture  from  the  eggs  is  condensed  on  the  brine  pipes,  and  ab- 
sorbed by  the  air,  case,  and  fillers.  Most  of  the  absorption  of  moisture  by 
the  egg  package  occurs  during  the  first  few  months  in  storage.  In  these 
studies  the  gain  in  weight  of  individual  cases  with  the  accompanying  cush- 
ions, fillers,  and  flats  varied  from  11.5  to  14  ounces  during  a  storage  pe- 
riod of  10.8  months. 

[1351] 
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Iii  the  cold-storage  rooms  under  observation  there  was  a  gradual  rise 
in  the  humidity  with  the  advance  of  the  season. 

gs  that  are  fresh  when  stored  show  after  storing  an  increased  air- 
9pace  and  often  a  tinge  of  yellow  in  the    white.     The   yolk   membrane 
weakened,  but  commercial  separation  into  white  and  yolk  is  usually  easily 
oniplished,  even  after  n  months'  storage. 

The  percentage  of  ammoniacal  nitrogen  in  eggs  increases  during  stor- 
.  the  rise  being  the  fastest  during  the  early  part  of  the  storage  period. 
The  amount  of  ammoniacal  nitrogen  in  eggs  is  a  good  index  of  chemical 
deterioration. 

1  hiring  commercial  holding  in  cold  storage  the  eggs  develop  a  character- 
istic cold-storage  taste,  which  is  usually  present  after  the  seventh 
month  and  becomes  stronger  the  longer  the  eggs  are  stored.  The  evidence 
seems  to  indicate  that  the  flavour  is  due  to  the  absorption  of  the  odors  from 
the  surrounding  environment,  particularly  from  the  strawboard  fillers  in 
which  the  eggs  are  packed. 

1258  -Preparation  of  Strawberries  for  Market.— More,  c.  t.  andTRUAx  11.  E.,in  Far- 
m.  179,  U.  S.  Department  of  Agriculture,  Pp.  27,  18  Figs.    Washington,  D.C., 

May,  1 

This  bulletin  describes  efficient  methods  of  preparing  strawberries 
for  market.  The  phases  discussed  include  importance  of  good  handling, 
the  labour  problem,  picking,  grading,  commercial  strawberry  grades  recom- 
mended, packing,  packing  sheds,  shipping  packages,  standardisation  of 
package,  branding  and  marking,  inspection  and  loading  sheds,  and  load- 
ing cars.     The  conclusions  arrived  at  are  summarised  as  follows :  — 

The  best  of  marketing  facilities  can  not  overcome  the  handicap  of 
inefficient  picking,  grading,  and  packing  methods.  The  unsatisfactory 
adition  and  grade  of  strawberries  frequently  found  on  the  markets 
indicate  a  great  need  for  standardisation  and  better  handling  methods. 
The  tirst  step  in  marketing  is  to  engage  an  adequate  supply  of  competent 
dependable  labour,  before  the  picking  season  begins.  It  is  necessary,  also, 
provide  competent  supervision  for  the  pickers  before  they  are  sent  into 
the  berry  field. 

The  propel  of  ripeness  for  harvesting  strawberries  depends  upon 

the  variety  and  the  distance  to  be  shipped,  but  it  varies  from  about  three- 
fourths  coloured  to  a  full-red  color,     (bowers  and  shippers  who  trace  oeca- 
aal  shipments  to  market  can  determine  whether  the  fruit  is  being  de- 
livered to  d  alers  in  the  best  possible  conditions  as  to  ripeness. 

Strawberries  properly  picked  are  pinched  off  the  vine  with  a  stem 
about   three  eighths  to  one-half  inch  Ion-,    and  carefully  placed,     not 
off  and  tossed  or  thrown  into  the  boxes.  Many  pickers  require 
instruction  1  the  proper  method  of  picking. 

■  im:  the  berry  boxes  into  the  field  are  best  made  light 
m  weight,  substantial,  medium  in  size,  and  built  so  that  the  boxes  fit  into 
them  snugly. 

'•  >"mih'  t  1  in,  rain,  or  dust,  either  in  tha  field,  att  hepack- 
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ing  shed,  or  while  being  hauled  to  the  loading  station,  will  injure  the 
picked  strawberries. 

Under  most  conditions  the  removal  of  undesirable  berries  from  field- 
run  stock  will  be  as  much  hand  grading  as  will  be  found  practicable.  Avoid- 
ance of  unnecessary  handling  is  advisable.  Whether  or  not  the  berries 
have  been  graded,  the  filled  boxes  should  be  classified  as  to  quality  before 
they  are  placed  in  crates  for  shipment.  Depending  upon  conditions, 
strawberries  may  be  graded  either  in  the  field  by  the  pickers  or  in  the  pack- 
ing shed  by  special  labour.  Packing  shed  grading  is  usually  the  most  prac- 
ticable  and   efficient  method. 

Fixed,  uniform  strawberry  grades  are  very  desirable  as  a  guide  and 
basis  for  the  use  of  growers  in  preparing  their  crop  for  the  market,  of  bu- 
yers in  the  purchase  of  fruit,  and  of  inspectors  at  the  point  of  shipment  or 
destination.  The  important  factors  to  be  considered  in  strawberry  grade 
are  size  and  quality. 

Boxes  should  contain  a  uniform  grade  of  berries  and  be  filled  so  that 
they  are  neither  slack  nor  so  full  that  the  berries  are  likely  to  be  crushed. 
It  is  advisable  to  place  the  fruit  under  refrigeration  as  soon  as  possible 
after  it  is  packed. 

Careful  supervision  at  the  packing  shed  is  of  vital  importance  ;  so 
also  are  the  location,  plan,  and  cost  of  the  packing  shed. 

The  crates  in  most  general  use  for  strawberries  contain  24  or  32  dry 
quart  boxes.  Crates  holding  16,  20,  24,  30,  or  32  pint  boxes,  and  16,  48 
or  60  quart  boxes  also  are  used.  New,"  clean,  attractive,  strongly  made 
crates  are  best,  because  the  selling  price  of  berries  is  affected  when  they  are 
offered  for  sale  in  damaged  or  unattractive  packages. 

Demand  for  standardisation  of  the  capacity  ot  containers  for  berries 
and  other  small  fruits  has  been  insistent.  Since  November  1,  1917,  it 
is  not  lawful  to  use  any  boxes  or  other  containers  for  interstate  shipment 
except  those  having  a  capacity  of  a  dry  half  pint,  dry  pint,  dry  quart,  or 
some  multiple  of  a  dry  quart,  for  small  fruits,  berries,  and  vegetables. 
Even  in  local  or  intrastate  marketing  it  is  likely  to  be  detrimental  to 
growers  and  shippers  as  well  as  to  dealers  and  consumers  if  other  than 
these  standard  boxes  are  used. 

Growers  and  shipping  associations  that  wish  to  build  a  reputation  for 
well  standardised  grades  of  berries  may  use  brand  labels  pasted  on  the  ends 
of  crates  to  good  advantage.  The  Federal  Food  and  Drugs  Act  requires 
that  all  crates  of  berries  be  marked  with  a  statement  of  the  quantity  of  the 
contents.  If  the  variety,  the  grade,  and  the  grower's  name  and  address  are 
also  neatly  marked,  the  prospective  buyer  will  have  confidence  in  the  product. 

A  rigid  system  of  inspection  at  the  loading  stations  is  a  prerequisite 
to  the  permanent  success  of  shipping  associations. 

Most  of  the  strawberry-shipping  sections  would  be  benefited  greatly 
by  adequate  car  loading  and  inspection  sheds. 

For  safe  carrying,  crates  must  be  located  in  the  car  compactly,  with 
ample  provision  for  the  circulation  of  cold  air,  and  braced  firmly  to  avoid 
shifting  and  damage  in  transit. 

■    [1259] 
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1  -  The  Exportation  of  "  Vary  Lava  "  Rice  from  Madagascar.—  Bulletin  de  I'Officet 

Colonial,  Year  XII,  No.  137,  p.  378.  Paris-Melun,  May,  1919. 
With  the  objects  of  encouraging  the  still  restricted  cultivation  of 
•  vary  lava  ",  one  of  the  best  varieties  of  rice,  and    of   encouraging  the 
industrial  treatment  of  this  product,  which,  when  properly  prepared,  is 
a  li  -  article,  the  <  invernor-General  of  Madagascar  has  decided  to 

authorise  the  exportation  of  this  rice  to  France,  on  condition  that  it  be 
hulled,  cleaned,  and  polished,  and  be  of  the  quality  known  as  "  Carolina 
rice  ". 
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1260  -  Decree  of  the  Italian  Minister  of  Agriculture  Regulating  the  Trade  in  Various 
Plants  and  Parts  of  Plants,  Attacked  by  Certain  Plant  and  Animal  Parasites  in 

Italy.  —  Gazzetta  ufficiale  del  Regno  d'ltalia,  Year  1919,  No.  239,  p.  2999,  Rome,  October 
8,  1919. 

Under  date  of  September,  28,  1919,  the  Minister  of  Agriculture,  seeing 
the  necessity  of  preventing  the  further  diffusion  in  Italy  of  plant  diseases 
at  present  limited  to  certain  areas  has  published  the  following  decree  :— 

Art.  1.  —  The  export  is  prohibited  of:  a)  cuttings,  or  rooted  cuttings 
of  vines  from  districts  declared  to  be  infected  with  "  bramble-leaf  "  (arric- 
ciamento  "  or  "  roncet  "). 

b)  Chestnut  trees,  and  chestnut  earth  from  districts  declared  to  be  in- 
fected with  "  ink  disease  "  (Blepharospora  cambifora). 

On  the  proposal  of  the  Delegate  of  the  Phytopathological  Service,  and 
by  the  decree  of  the  Minister  of  Agriculture,  the  boundaries  of  the  infected 
area  shall  be  determined,  and  the  destructive,  or  curative,  measures  to  be 
adopted  according  to  the  cases  (art.  22  of  the  regulation  of  March  12,  1916, 
No.  723). 

Art.  2.--  The  export  of  the  plants  mentioned  in  Art.  1.  from  the  areas 
that  are  declared  to  be  infected  can  be  permitted  by  the  Minister  after  the 
said  plants  have  been  inspected  by  a  Delegate  of  the  Phytopathological 
Service.  The  latter  shall  give  the  sender  a  certificate  of  immunity  which 
must  accompany  the  consignment.  The  inspection  expenses  are  defrayed 
by  the  sender  and  must  be  equal  to  the  travelling .  indemnities  paid  by 
the  Administration  to  that  officer. 

Art.  3.  —  It  is  prohibited  to  "import  into  Sicily  and  Sardinia  from  any  ' 
place  whatsoever  living  citrus  trees,  and  other  trees  which  which  may  be 
infested  with  Ceroplastes  sinensis.  The  Minister  may,  in  certain  cas 
permit  the  importation  into  Sicily  and  Sardinia  of  the  host-plants  ol 
C.  sinensis,  provided  that  the  consignment  be  accompanied  by  a  certi- 
ficate of  immunity  granted  at  the  time  of  dispatch,  in  conformity  with 
Art  2. 

Art.  4.  —  In  conformity  with  Arts.  2  and  22  of  the  above  mentioned 
regulation,  the  Minister  may  make  compulsory  the  control  of  the  diseases 
and  parasites  mentioned  in  Arts.  1  and  3  of  this  decree,  as  well  as  the 
control    of   the  following  parasites  : — 

a)  The  scale-insect  of  citrus  fruits  [Chrysomphalus  dictyospertni). 
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b)  The  woolly  aphis  of  the  apple-tree  (Schizoneura  lanigera). 

c)  The  "  worm  "  of  the  pistachio  (Trogocarpus  ballestrerii,  syn.  Me- 
gastigmus  ballestrerii). 

Pear-leaf  cluster  cups  [Gymnosporangium  Sabinae). 
I  ufa  of  the  bean  (Orobancke  crenata). 

The  I  >elegatesof  the  Phytopathological  service  are  required  to 

[uestrate  plants,  or  portions  of  plants,  offered  for  sale    or  supplied  for 

propagating  purposes,  if  they  are  infected  with  any  of  the  diseases  enumer- 

!   in  Arts  i,  3  and  4  of  the  present  decree,  or  with  any  of  the  following 

di-  — 

a)  "  Canker  ",  "  gummosis  ",  or  "  root-rot  "  of  woody  plants. 

b)  Canada  poplar  canker  (Dothichiza  populea)  ;  the    osier  weevil 
[Cryptorrhynchus  lapathi). 

c)  "  Rot  "  of  rhizomes  or  off -set  shoots  of  asparagus  [Zopfia  rhizo- 
phila). 

d)  Any  species  of  Cuscuta. 

e)  Scale-insects:  Iccrya    purchasei,  Parlatoria    zizyphi,    AonidieUa 
aurantii,  A.  inopinata,  Diaspis  pentagona. 

A  rt.  6.  —  The  Delegate  of  the  Phytopathological  Service,  after  having 

sfied    himself  of  the  presence  in  a  nursery-garden,  shop,  or  store-house 

of  any  one  of  the  diseases  mentioned  in  Arts.  1,  3,  4,  5,  shall  inform  the 

persons  interested  of  the  measures  of  cure,  or  of  disinfection,  to  be  used  for 

a  prescribed  length  of  time. 

If  the  person  interested  does  not  disinfect,  or  carry  out  the  treatment 
f'>r  the  time  prescribed,  the  Delegate  of  the  phytopathological  service  shall 
proceed  according  to  Art.  22  of  the  regulation  already  mentioned. 

Art.  j.-     The  certificate  of  immunity   may   not   be  granted  for  the 

tive  species  of  plants  in  nurseries,  horticultural  establishments  or 

the  gardens   where  plants   are  grown  for  sale,   if  the  presence  there  is 

I  of  any  one  of  the  diseases  enumerated  in  Arts.  1,  3,  4  and  5  of  the 

lit   (lei  ■ 

The  prohibition  shall  be  withdrawn  when  it  has  been  ascertained  that 
has  disappeared  in  consequence  of  the  treatment  prescribed 
'    6  ol  the  present  decree. 

The   ministerial  decree  of  December  8,   1916,  prohibition^ 
le  in  plant*  attacked  by  certain  diseases  is  abrogated  (1). 

Law  of  September  25, 1919,  Instituting  Compulsory  Syndicates  for  Protection 
A  '  mi  •  Locusts  in  Algeria.  1  Ripublique  fran^aise,    War  I, I, 

919. 

In  consequence  of  the  derogation  of  the  Law  of  December  24, 

destruction   of  insects,  fungi  and  other  plants  jn- 

,iri"  the  destruction  of  Locusts  in  Algeria  shall  be  carried 

ith  the  provisions  of  the  presenl  Law. 
The  pi  Upr<   1  ribe,  by  means  of  special  orders  sub- 

(1)  8  . 
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mitted  to  the  approval  of  the  Governor-General,  the  measures  to  be  taken 
for  the  destruction  of  locusts  in  Algeria,  and  the  time  at  which  this 
destruction  should  be  carried  out. 

The  measures  prescribed  by  these  orders  are  executed  in  each  Com- 
mune by  a  Syndicate,  to  which  all  agriculturists  must  perforce  belong. 
The  measures  are  carried  out  upon  all  land  which  is  free  of  buildings., 
whether  cultivated  or  not  by  the  commune,  as  well  as  upon  similar  land 
that  is  the  property  of  the  State,  the  Department,  the  Communes,  and  of 
public  or  private  establishments. 

Art.  3.  —  All  expenses  incurred  in  the  execution  of  the  measures  pre- 
scribed by  Art.  2  are  defrayed  by  the  Budget  of  Algeria  and  classed  under 
the  head  of  necessary  expenses. 

At  the  end  of  the  season,  each  Syndicate  shall  draw  up  a  statement  of 
its  expenditure  and  send  it,  together  with  all  necessary  explanations,  to 
the  Prefect,  who  after  examining  the  statement,  shall  forward  it  without 
delay  to  the  Governor-General. 

Art.  4.  —  In  the  case  of  the  measures  not  being  carried  out,  and  of  un- 
justifiable delay,  the  Prefect  shall  ex  officio  provide  for  the  execution  of  the 
prescribed  measures.  In  this  case,  the  expenses  shall  remain  a  charge 
upon  the  members  of  the  defaulting  Syndicate,  and  shall  be  apportioned 
to  each  of  them  in  the  proportion  of  the  tax  on  the  net  returns  of  the 
agricultural  estate  upon  which  it  is  imposed.  In  no  case  may  the  penalty 
exceed  the  amount  of  the  tax  on  the  net  returns  of  the  farm. 

These  expenses  are  recovered  in  the  same  manner  as  direct  taxes,  by 
means  of  executory  mandates  issued  by  the  Prefect. 

Art  5.  —  The  Governor-General  shall  fix  each  year  the  mixed  and 
native  Communes  in  full  work  in  which  the  provisions  of  the  present  law 
shall  be  carried  out. 

A  regulation  of  public  administration  shall  determine  the  conditions 
of  the  application  of  the  present  law. 

1262  -  The  Law  of  August  14, 1919,  Amending  the  Algerian  Legislation  Relating  to  the 

Control  Of  Phylloxera.  —  Journal  officiel  de  la  Republique  frangaise,  Year  LI,  No.  220, 
p.  8770.  Paris,  August  15,  1919. 

Art.  1.  —  All  vines  no  matter  what  their  origin  may  be,  can  be  culti- 
vated and  transported  throughout  the  Colony  without  any  restriction, 
except  in  certain  special  cases,  for  which  provision  has  been  made  in 
Arts.   3  and  4  as  under. 

Hence  the  following  decrees  and  laws  are  abrogated  :— 

1)  The  decree  of  July  18,  1880,  rendering  applicable  to  Algeria  the 
laws  of  July  15,  1878,  and  of  August  2,  1879,  relating  to  the  measures  to 
be  taken  for  cheching  the  spread  of  Phylloxera  and  Doryphom  in  France. 

2)  The  laws  of  March  21,  1883,  July  28,  1886,  and  March  _'.;,  1889 
relating  to  the  measures  to  be  taken  in  order  to  insure  the  prote  lion  of  the 
vineyards  of  Algeria. 

3)  The  decree  of  July  17,  1884,  dealing  with  the  measures  to  be 
taken  for  preventing  the  introduction  of  Phylloxera  into  Algeria,  the  decrete 

[1MI-IMS] 
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of  i  tecember  ;o,  189  ;,  amending  the  preceding  decree,  and  authorising  the 
t.n  *  ,.  fresh  fruit  and  vegetables  into  Algeria,  and  the  decree  of  March 

i(,     [884,   authorising    the   introduction,  under    certain   conditions,  into 
xl\, ., ;.,  of  trees,  shrubs  and  plants  of  other  kinds  than  the  vine. 

The  inportation  into  Algeria  of  vines  and  all  other  species  of 
plants,  plant  residues,  fresh  fruit  and  vegetables,  bags,  covers  and  packing 
material,  or  of  props  and  poles  that  have  already  been  used,  of  all  plant 
fertilisers,  soils,  vegetable  mould,  and  manures,  as  well  as  of  all  other  sub- 
stana  s,  or  objects,  use  may  constitute  a  danger  from  the  point  of  view  of 
the  infection  of  the  crops,  is  regulated  by  the  orders  of  the  Governor- 
( General,  which  have  been  passed  in  the  Government  Council  and  approved 
by  the  Ministei  of  Agriculture. 

The  Governor-General  may,  on  the  advice  of  the  Minister  of  Agricul- 
ture, forbid  the  introduction  into  Algeria  or  order  the  destruction  of  any 
planl  likely  to  serve  as  a  means  of  transport  of  insects,  fungi,  or  other  plants, 
which  are  injurious  to  agriculture,  as  well  as  of  any  objects  which  might 
be  dangerous  in  this  respect. 

He  can  order  the  destruction  without  compensation  at  the  places  of 
if  plants,  or  produce,  that  has  been  exposed  to  contagion  and,  in 
irt,  take  all  the  measures  that  the  fear  of  the  entrance  of  an  epiphytic 
disease  shall  render  necessary. 

Art.  3.  -    The  right  of  free  cultivation  and  free  trade  re-established  by 
Art.  1.  does  not  apply  to  communes  in  which  half  plus  one   of  the  vine- 
no  are  entered  on  the  registers  as  owners  of  property  which  is 
cot  occupied  by  buildings,  and  possess  two- thirds  of  the  land  planted  with 
vines,  shall  have  declared  themselves  against  its  application. 

The  special  measures  to  be  applied  to  these  communes  as  regards  vine 
cultivation,  importation  and  trade,  shall  be  regulated  by  a  order  of  the 
1  '-eiier.il  passed  in  the  Government  Council. 

p  The  wine  growers  of  the  communes  enjoying  this  special 
treatment  shall  be  permitted  to  profit  by  the  freedom  conferred  by  the 
pr<  i\\  by  virtue  of  an  order  of  the  Governor- General  which  shall  be 

on  the  request  of  half  plus  one  of  the  vine-growers  who  are  entered 
on  the  registers  as  owners  of  property  which  is  not  occupied  by  buildings, 
and    who  pi  two  thirds  of  the  land  planted  with  vines. 

Art.  5.  An  I  Irder  of  the  Governor-General  shall  set  forth  the  for- 
malities to  be  ol  by  the  persons  interested  in  order  that  they  may 
benefit  by  th<            itions  contained  in  Art.  3  (§1)  and  Art  4. 

In  the  Communes  mentioned  in  Art.  3,  the  control  of  Phyl- 
shall    remain  in    the  hands   of   the  Communal   Syndicate    for  Pro- 
tion,  tl  'itution  of  which  is  compulsory,   and  which  shall  include 

all  the  vinegTowers  of  the  Communes. 

The  Syndicate  shall  be  aide  to  benefit  from  the  financial  assistance  of 

lonj  to  the  <  stent  of  a  sum  not  exceeding  the  sums  produced  by  the 

annual         1  vied  by  the  Syndicate  itself .    TheColony  shall,  in  like  manner 

•vide  the  Syndicat  instituted  with  all  the  necessary  materials  and 
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chemicals,  and  place  at  their  disposal  the  staff  of  the  service  of  crop  protec- 
tion, who  shall  direct  the  execution  of  the  work. 

Art.  7.  — The  unappropriated  funds  of  the  Departmental  Syndicates 
against  Phylloxera  existing  at  the  time  of  the  promulgation  of  the  present 
Law  shall,  if  they  are  1  .rge  enough,  form  the  reserve  funds  of  the  Syndicate 
instituted  in  the  communes  mentioned  in  Art.  3,  until  they  reach  the  sum 
represented  by  the  taxes  paid  the  previous  year  by  the  syndicated  vine- 
growers.  The  surplus  shall  be  employed  for  the  formation  of  reconstruc- 
tion experiment  fields,  in  such  a  manner,  and  under  such  conditions,  as 
shall  be  set  forth  by  a  an  Order  of  the  Governor-General. 


DISEASES  DUE  TO  FUNGI,  BACTERIA  AND  OTHER 

LOWER  PLANTS.      • 

1263  -  The  Metagenetic  Stage  of  Leptosphaeria  Tritici,  an  Ascomycete  Injurious 
to  Wheat.  —  Durreix,  L-  W.,  in  Science,  New  Series,  Vol.  E,  No.  1289,  pp.  252-253. 
Lancaster,  Pa.,  September  12,  1919. 

In  the  State  of  Iowa,  United  States,  a  species  of  what  seemed  to 
be  an  Ascochytci  has  frequently  been  found  on  dead  straw.  Recently,  while 
cultivating  Leptosphaeria  tritici,  the  relationship  existing  between  these  two 
forms  was  revealed. 

The  pycnidial  fruiting  bodies  grow  side  by  side  with  the  perithecia  of 
L.  tritici  on  dead  wheat  straw  in  the  spring,  and  are  difficult  to  distinguish 
from  them,  both  being  dark,  submerged,  and  of  the  same  size,  though  the 
ostioles  of  the  perithecia  are  more  protruding.  The  pycnidia  are  filled 
with  guttulate  stylospores,  usually  divided  by  a  transverse  septum,  and 
approximately  12-20  X  3.5  -  4  [x  ;  their  size,  shape  and  manner  of  produc- 
tion suggest  Ascochyta  graminicola  as  described  by  Frank.  Single  spore 
cultures  of  the  ascopsores  of  L.  tritici  obtained  by  the  Hansen  method  of 
isolation,  produce  on  potato  agar,  and  on  sterile  straw,  pycnidia  and 
stylospores  like  those  found  growing  on  the  wheat  plant  together  with 
the  perithecia  of  L.  tritici. 

1264  -  Hybrid  Direct  Bearers  Resistant  to  Cryptogamic  Diseases  and  to  Phylloxera 

in  Alsace.  —  See  No.  1 128  of  this  Review. 

1265  -  Formaldehyde  as  a  Means  of  Controlling  Wheat  Scab  {Gibberella  Saubi- 
netii)  and  other  Seed-Borne  Diseases  of  Cereals.  —  Melhus,  j.e.,  and  Rhodes,  l. 
E.(  in  Science,  New  Series,  Vol.  2,  No.  1279,  P-  21.  Lancaster,  Pa.,  July  4,  1919. 

Experiments  carried  out  at  the  Iowa  Experiment  Station,  United 
States,  for  the  purpose  of  ascertaining  the  effect  of  hot  formaldehyde 
upon  Gibberella  Saubinetii,  proved  that  placing  wheat  in  a  formaldehyde 
solution  at  500  C,  such  as  is  used  in  the  case  of  potato  scab  (Oospora  sca- 
bies), was  either  ineffective  in  killing  the  fungus  or  destructive  to  the  via- 
bility of  the  seed. 

In  order  to  overcome  these  difficulties,  the  grain  was  suspended  just 
above  the  formaldehyde  solution  (1  part  in  240  parts  of  water),  and  the  tern 
perature   raised  to  98-9900.,    the  time  of  exposure  being   reduced   to  20 
seconds. 
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Under  these  conditions,  all  the  fungi  in,  or  on,  the  seed  were  killed, 
and  in  the  majority  of  eases  the  bacteria  were  also  eliminated.  This  rao- 
mentary  treatment  did  not  injure  the  germinating  capacity  of  the  seed. 
Tli.  id  flora  of  wheat  seeds  was  destroyed  in  20  seconds,  while  the  ger- 

minating capacity    of  the  grain  was  not  injured  in  40  second,  and  only 

htly  impaired  in  50  seconds.  It  is  believed  that  this  methods  can  be 
made  practical  for  the  control  of  G.Saubinetii  and  other  seed-borne  diseases 

ereals. 

The  Comparative  Efficacy  of  Ordinary  Bordeaux  Mixtures  and  of  Bordeaux 
Mixtures  Containing  Casein  in  Protecting  Grapes.—  Vermorel  and  dantony,  in 
rendus  hebdomadaires  des  Stances  de  I' Academic  des  Sciences,  2nd  Half- Year,  1919, 
Vul.  cI,XIX,  No.  9  (Sept.  1st  1919).  pp.  439  440.  Paris,  1 919. 

In  order  to  protect  grapes  from  mildew,  treatment  must  be  applied  as 
n  as  flowering  is  over.  Later,  it  is  practically  impossible  to  reach 
them,  for  the  fruit  is  covered  by  the  leaves.  To  ensure  the  protection  of 
the  grapes,  it  is  necessary  for  the  Bordeaux  mixture  to  adhere  to  them 
until  the  vintage,  therefore  it  must  have  a  strong  adhesive  property,  and 
at  the  same  time  be  easily  dissolved  by  rain. 

The  addition  of  casein   to  ordinary  Bordeaux  mixtures  (with  a  lime 
allows  of  these  results  being  attained,  as  is  shown  by  the  following 
erimenl 
Having  sprayed  the  even  rows  of  a  vineyard  on  June  11,   1919,  with 
ordinary  Bordeaux  mixture,  and  the  odd  rows  with  the  same  mixture  to 
which  50  -m.  of  casein  per  hectolitre  had  been  added,  the  authors  carefully 
oved  everyday,  beginning  with  June  12,  50  bunches,  and  at  once 
brushed  of  the  powder  adhering  to  them.     The  powder  thus  obtained  was 
!  with  200  cc.  charged  with  carbon  dioxide  under  perfectby  constant 
.ml  temperature.     It  was  left  in  contact  with  the 
water  for  5  minutes,  and  mechanically  kept  in  suspension  in  the  solvent. 
The  insoluble  portion  was  immediately   separated   by  decanting  and 
filtering,  and  then  treated  with  nitric  acid.     The  two  cupric  solutions  ob- 
tained were  subsequently  electrolysed.     The  many  figures  resulting  from 
-  work  For  the  sake  of  convenience,  in  a  special  paper. 

The  authors  found  that  24  hours  after  spraying,  the  amount  of  metal- 
I  iy  too  bunches  of  grapes  amounted  to  990  mgm.  in  the  case 
ordinary  Bordeaux  mixture,  and  560  mgm.  in  that  of  Bordeaux  mixture  to 
which  casein  had  been  added.    The  latter  wets  the  grapes,  and  covers  them 
1  thin  continuous  coating,  the  excess  falling  on  the  leaves,  or  the 
Knary  ux  mixture,  on  the  other  hand,  forms  rather  large 

which  dry  on  the  grapes  and  deposit  more  copper,  but  the  latter  is 
•  n'\   distributed. 
1,1  -1"  amount  of  copper  iost  by  ordinary  Bordeaux  mixture 

1,1  "  much  larger  than  that  lost  by   Bordeaux  mixture  with 

an  adn  in. 

the  Bordeaux  mixture  containing  casein  maintained 

and  time  only  confirmed  its  superiority. 
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After  15  days,  128  mgm.  of  copper  were  obtained  from  the  ordinary  Bor- 
deaux mixture,  and  206  mgm.  from  the  Bordeaux  mixture  with  casein. 
After  1  month,  48  mgm.  were  obtained  from  the  ordinary  mixture  and 
155  mgm.  from  the  mixture  containing  casein  that  is  to  say  3  times  as  much. 

After  45  days,  20  mgm.  were  obtained  from  the  ordinary  mixture,  and 
140  mgm.  from  the  mixture  with  casein,  that  is  to  say  7  times  as  much. 

The  figures  obtained  for  the  portion  soluble  in  water  charged  with 
carbon  dioxide  were  no  less  conclusive  ;  from  the  3rd  day,  the  mixture 
containing  casein  is  more  soluble  than  the  other,  and  this  superiority 
becomes  more  accentuated  :  it  is  twice  as  soluble  on  the  25th  day  and  three 
times  as  soluble  after  45  days. 

Casein  is  therefore  a  most  efficacious  adjunct  which  should  in  future 
always  be  put  into  all  Bordeaux  mixtures  (with  a  lime  basis)  for  the  follow- 
ing reasons :  — 

1)  It  insures  "  wetting  "  and  hence  the  uniform  distribution  of  the 
Drotecting  copper  over  the  whole  surface  of  the  portions  treated. 

2)  The  solubility  of  the  copper  is  not  lessened,  nor  is  the  latter  re- 
mdved  by  rain  or  storms,  which  is  of  great  importance,  as  the  grapes  being 
aow  buried  among  the  leaves,  could  not  be  reached  by  any  spraying. 


[267  -  Patents  for  the  Control  of  Diseases  and  Pests  of  Plants 

Review. 


See   No.  T22=i  of  thi> 


[26S  -  Bacterium  translucens  var.  undulosum  n.  var.  Injurious  to  Wheat 
in  the  United  States.  —  Smith,  E.  F.,    Joistes,  E-  R.  and  Reddy,  C.  S.,  iii  Science, 

New  Series,  Vol.  E,  No.  1280,  p.  48,  Eancaster,  Pa.,  July  n,  1919, 
The  continued  prevalence  in  the  United  States  of  the  disease  known  as 
;>laek  chaff  of  wheat  makes  it  desirable  to  have  a  scientific  Latin  name  for 
;he  bacterial  organism  causing  it.     This   micro-organism  resembles  Bacte- 

ium  translucens,  the  cause  of  the  bacterial  blight  of  barley  (1).  In  cross-in- 
jculations  on  the  leaves  of  seedling  plants  the  barley  micro-organism  on 
vheat  has  proved  either  non-infectious,  or  has  produced  small  non-typical 
esions. 

On  the  other  hand,  inoculation  experiments  have  shown  that  the  wheat 
nicro-organism  is  practically  as  pathogenic  on  barley  as  it  is  on  wheat,  and 
,he  lesions  so  produced  on  barley  are  indistinguishable  from  those  produced 
Dy  the  barley  micro-organism  itself.  Therefore,  the  authors  suggest  that  for 
;he  present  at  least,  the  wheat   micro-organism  be   distinguished  as  Bacte- 

ium  translucens  var.  undulosum  n.  var.  with,  in  general,  the  characteristics 
ilready  given  for  the  species.  Bad.  translucens  var.  undulosum  produces  yel- 
ow  or  translucent  stripes  on  leaves,  water-soaked  or  black  stripes  on  culms, 
md  longitudinal,  more  or  less  sunken  stripes  or  spots  on  the  glumes.  In 
noist  weather,  the  bacteria  often  ooze  to  the  surface  of  the  diseased  spots 
>r  stripes  as  tiny  drops  that  become   yellowish  on  drying.     The  bacterium 

ttacks    also  the   kernels,    especially   at   the  base,   causing   them   to   be 

hrunken    and    honey-combed  with    bacterial  pockets.     Even'  when  the 


(1)  See   R.,   May,   1918,  No.  593.  (Ed.) 
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kernels  are  not  directly  attacked,  their  surf  ace  is  liable  to  be  infected  from 

tlR.  <jjS(  When  the  disease  is  severe,  the  heads  are  dwarfed. 

the  infection   experiments  carried  out,  positive  results  were  re- 

tedly  o1  itained  on  wheat  leaves  and  glumes.     The  disease  is  transmitted 

IHngs    by    way  of  the   wheat  kernels.     It  occurs  in  all  the 

wh.  of  tine  middle  West. 

-  Physoderma  Zeae-Maydis,  a  Phycomycete  Attacking  Maize  and  Eu- 
chleaena  mexicana  in  the  United  States.  —  tisdaj,e,  w.  h  .,  in  journal  of  am 

t      Vol.    XVI,  No.   5,   PP-    I.37-I54,   1  fig-   10   pi.  Washington  D.  C.  Fe- 
bruary   j,  1919. 

In  IQIO,  SHAW  discovered  in  India  a  disease  attacking  maize  which  he 

ibuted  to  a  new  phycomycete,  named  by  him  Physoderma  Zeae-Maydis, 

>(lt;  first  sight,  it  much  resembles  Puccinia  sorghi.    Infection  is 

usually  more  abundant  on  the  lower  half  of  the  plant.     The  disease  occurs 

blade,  sheath  and  culm  and,  in  rare  cases,  it  has  been  seen  on  the 

outer  husks  of  the  ears. 

The  following  year,  BARRETT  reported  the  occurrence  of  the  malady  in 

Illinois,  and  in  1912,  he  stated  that  it  was  due  to  the  pathogenic  agent  de- 

by  Shaw.     From  the  experiments  hitherto  made,  it  appears  that 

urs  throughout  the  United  States  as  far  westward  as  Central 

Texas  and  Nebraska,  and  northward  to  southern  Minnesota  and  New  Jer- 

It  has  perhaps  almost  reached  its  northern  limits,  owing  to  low  tem- 

peratures,  and  its  western  limits,  owing  to  semi-arid  conditions. 

tnsiderable  damage  is  caused  by  it  to  maize  in  the  Atlantic  and  Gulf 
and  in  the  Mississippi  Valley. 
Thepaj  ittacks  all  varieties  of  maize,  and  isalso  found  on  teosinte 

hlaena  mexicana),  a  plant  nearly  related  to  maize.     It  is  possible  that 
the  •   was  introduced  from  Mexico,  or  Central  America,  with  E.  we- 

'll ingia  of  the  fungus  live  over  the  winter  in  the  old  diseased 

lize  plant-.,  and  germinate  the  following  summer  by  producing  numerous 
which  infect  the  plants  of  maize.   The  sporangia  require  free 
a  high  temperature  (23°-30°  C.)  for  germination.     The  fungus. 
disseminated  by  the  wind,  and  probably  by  flowing  water,  insects,  and 
various  animals,  including  man. 

The  quantity  oi  sporangia  present  in  the  field  could  be  greatly  reduced 

•  burninj  •         ■    ted  plants  after  the  maize  has  been  harvested  ;  but 

ould  1  ■  tractive  practice,  especially  in  the  South,  where  the  di- 

>  important,  and  where  organic  matter  is  so  badly  needed  in  thesoil. 

It  the  plants  could  be  cu1  into  very  small  pieces  and  ploughed  under  deep 

.'  they  would  no1  1 '(disturbed  by  ordinary  cultivation,  the 

'  •     oi        •    tious  material  foi  the  following  year  would  be  greatly  re- 

Whete  the  maize  is  used  for  silage  or  stover,  the  plants  should  be 

round  as  possible,  and  as  early  as  feasible,  in  order  that  a 

material  may  be  removed.  Farmyard   manure 

taining  th<  products  should  not  be  used  to- fertilise 
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maize,  nor  put  on  land  where  the  disease  has  not  been  known  to  occur 
previously.  Crop  rotation  may  have  a  tendency  to  reduce  the  amount  of 
injtfries  caused  by  the  disease.  Where  the  disease  continues  to  be  severe, 
there  is  a  possibility  of  selecting  healthy  plants  and  of  obtaining  from  these 
a  strain  that  will  be  resistant  to  attacks  of  P.  Zeae-Maydis.  Judging  from 
the  results  of  experiments  already  made  in  the  South,  it  seems  hardly 
possible  that  a  variety  will  be  found  which  naturally  resists  the  disease. 
Control  through  seed  treatment  is  worth  little  consideration,  because 
there  is  slight  chance  for  the  sporangia  to  be  seed-borne. 

However,  when  seed  maize  is  transported  from  infested  territory  to 
territory  free  from  P.  Zeae-Maydis,  seed  treatment  would  be  a  desirable  pre- 
caution, provided  an  effective  method  and  suitable  means  of  treatment  could 
be  found.  Sporangia  immersed  for  10  minutes  in  a  4  %  solution  of  copper 
sulphate  remained  viable.  This  treatment  was  used  to  kill  the  bacteria  on 
the  surface  of  the  sporangia. 

1270  -  Oospora  pustulans  n.  sp.,  a  Hyphomycete  Causing  the  Skin  Spot  Disease 
of  Potato  Tubers  in  the  United  Kingdom  and  Canada. —  owen,m.n.,  in  Royal 

Botanic  Gardens,  Kew,  Bulletin  of  Miscellaneous  Information,  No.   8,  pp.  2S9-301,  1   fig. 
2  pi.  Iyondon,  1919. 

It  was  proved  by  the  experiments  carried  out  by  the  author  at  Kew» 
that  the  disease  of  potato  tubers  known  in  England  (Lincolnshire),  Ire" 
land,  and  Canada  (Quebec)  by  the  name  of  skin  spot  is  caused  by  a  fungus 
belonging  to  the  Hyphomycetes.  The  fungus  is  not  Spicaria  Solani  Hart- 
ing,  as  had  been  previously  thought,  but  a  minute  species  hitherto  unde- 
scribed  which  appears  most  suitably  placed  in  the  genus  Oospora,  and  is 
described  as  a  new  species,  0.  pustulans  (Owen  and  Wakefield). 

This  mucedinacea  grows  readily  as  a  saprophyte  in  culture  (agar,  ge- 
latin,  etc.),  but  more  freely  on  sterilised  vegetable  tissues. 

Field  inoculations  with  spores  of  the  fungus  gave  positive  results  in  a 
certain  number  of  cases,  the  characteristic  spots  being  produced  on  the 
tubers,  and  the  fungus  was  re-isolated  from  the  affected  tubers  Further 
work  on  the  life-history  of  this  hyphomycete  is  required,  as  it  is  not  certain 
whether  the  tubers  are  infected  in  the  soil  only,  or  also  during  storage. 
The  exact  type  of  soil,  and  the  general  conditions  under  which  skin  spot 
develops  with  special  virulence  are  not  yet  clear. 

With  regard  to  the  injury  caused  by  the  disease,  the  fungus  is  confined 
to  the  surface  layers  and  is  often  sharply  isolated  from  the  mass  of  the  flesh 
by  a  layer  of  cork  cells.    . 

Tubers,  however,  may  be  so  severely  spotted,  as  to  be  greatly 
disfigured  and  depreciated  in  value.  When  infection  takes  place  in  the 
neighbourhood  of  the  eyes,  these  are  weakened  or  killed.  In  spite  of  the 
fact  that,  in  some  cases,  secondary  eyes  are  developed,  seed  tubers  may 
undoubtedly  be  very  seriously  injured  when  the  fungus  is  present  in  great 
quantity. 

The  only  preventive  measure  which  can  be  recommended  at  present 
is  to  avoid  planting  diseased  tubers.     If  badly-affected  tubers  are  planted, 
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not  only  are  "  misses  "  (failures  in  termination)  likely   to  occur,  but  the 
soil  will  probably  be  seriously  infected  with  the' skin  spot  fungus. 

i  -  Remarks  on  Urophlyctis  Alfalfae  on  Lucerne  in  France  (i).  — Fron 
and  I.a-.vikk,  In  Comptes  rendus  des  seances  dc  V Academic  d' Agriculture  de  France. 
V..1.  V,  No.  22  (meeting?  of  June  n  and  18,  1919)  pp.  64:1-644.  Paris,  1919. 

This  disease,  known  in  France  as  "  tumeurs  marbrees  "was  observed 
for  the  first  time  there  in  1916,  in  the  neighbourhood  of  Villepreux  (Seine- 
subsequently,  it  was  noticed  near  Dreux  (Eure-et-Loire) .  The 
author-  are  of  opinion  that  the  malady  is  more  wide-spread  than  is  sup- 
sed  .mil  that  it  is  probably  one  of  the  causes  of  the  premature  dying 
off  of  many  crop-  of  lucerne. 

They  have  found  little  tumours  produced  by  Urophlyctis  Alfalfae,  not 
only  in  tlu-  crown  region,  or  on  the  underground  parts  of  lucerne,  but  also 
on  the  stalks  and  leaves  when  the  plants  first  begin  to  grow  in  the 
spring  (2). 

Infection  experiments  are  now  being  carried  out,  which  if  they  succeed, 
should  furnish  some  data  as  to  the  means  of  preventing  or  controlling 
the  d: 

u;j     The  Leaf-Spot  Diseases  of  Lucerne  and  Red  Clover  Caused  by  the  Discomycetes 
Pseudopeziza  Medicaginis  and  Pseudopez.  Trifolii.  —  Tones,  Fred 
in  United  Stales  Department  of  Agriculture,  Bulletin  759.   pp.   1-38,  5  figs,  3  pi 
Washington,  1>.  C„  June  19,  1919 

•  >ne  of  the  most  important  if  not  the  most  important  of  the  foliage  di- 
■  icking  lucerne  is  the  leaf-spot  caused  by  the  fungus  Pseudopeziza 
medicaginis  (Lib)  Sacc.  A  similar,  but  less  serious,  leaf-spot  of  red  clover  is 
produced  by  the  fungus  Pseudopeziza  trifolii  (Biv.-Bern)  Fuck.     The  mor- 
phological differences  between  these  fungi  are  sc  slight,  that  doubt  has  fre- 
quently been  expressed  whether  they  are  not  identical.      Several  conflict- 
opinions        to  their  life  histories  are  found  in  mycological  literature. 
Pseudopez.    medigaginis  on  lucerne,  and  Pseudopez.  trifolii  on  red  clo- 
have  be<  □  obtained  and  studied  in  pure  culture  by  the  writer.     Efforts 
••  fungi  from  one  host  to  the  other  have  not  been  successful. 
Morphological,  as  well  as  physiological,  differences  have  been  found,  which 
ithor's  opinion  justify  retaining  the  fungi  as  distinct  species.  Xone 
the  mi  fungi  that  have  been  regarded  as  metagenetic  stages  of 


Ed) 
also  reported  the  Eonuatioii  oi  theselittle  tubercles  on  the  aer- 
ial part* of  th-  host  plant.  Cfr.T.  11  rraris,"  i  parassiti  vegetali  delle piante coltivate  od  utili" 
Milan,  11.  Hocpli,  [915,  p.  1  jo.  {Ed) 

1  mom  made  Inoculation  experiments  in  order  to  demonstrate  that  the 

■ii-  n  liberated  and  dispersed  in  the  ground,  are  able  at  once  to 

d      wished  to  discover  by  these  experiments  whether 

otho    plan!     uch    is  Beta  mlgaris  and  Solanum  tuberosum.    Civ.  G. 

of  Cultivated  Plants  and  Trees    ".l.ondon,  Duckworth  and  Co.,   19x0] 
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the  two  cliscomycetes  have  been  found  to  be  related.  Apparently,  no  other 
spore  form  than  the  ascospore  occurs  in  nature. 

Infection  is  produced  by  the  direct  penetration  of  the  germinating 
ascospores  through  the  cuticle  and  epidermal  cell  wall  of  the  leaf ;  the  myce- 
lium developing  into  a  small  stroma  about  the  point  of  entry  produces  an 
apothecium  in  about  a  fortnight. 

The  fungus  lives  over  winter  on  dead  leaves  which  escape  decay  and 
ascospores  produced  in  the  spring  furnish  the  source  of  the  new  infection. 

By  means  of  surface  sterilisation  of  the  seed  unsuccessful  attempts 
have  been  made  to  exclude  the  disease  from  fields  of  lucerne  which  are  at 
a  distance  from  other  crops  of  this  leguminosa.  Evidently  in  these  experi- 
ments at  least,  the  fungus  was  not  carried  on  the  surface  of  the  seed,  and 
was  probably  not  transported  by  the  seed  at  all.  The  demonstration  of 
the  source  of  infection  in  such  fields  still  furnishes  an  interesting  problem. 

1273  -  Bacterium  angulation  n.  sp.,  Injurious  to  Tobacco  in  the  State  of 
Virginia.  —  Fromme,  F.  D.  and  Murray,  T.  J.  in  Journal  of  Agricultural  Research, 
Vol.  XVI,  No.  8,  pp.  219-228,  3  pi.  Washington,  D.  C,  1919. 

In  1917,  a  serious  tobacco  disease  was  reported  from  many  parts  of 
the  State  of  Virginia  (Halifax,  Campbell,  Charlotte,  Mecklenburgh,  Pittsyl- 
vania, Henry  and  Patrick  Countries) . 

On  the  leaves  of  the  affected  plants,  especially  the  top  and  middle  leaves, 
were  seen  small  spots  ;  these  were  either  scattered  over  the  entire  surface  or 
crowded  in  irregular  groups.  The  spots  occurred  on  both  surfaces  of  the 
leaves  and  were  characterised  by  their  irregularly  angular  shape,  whence  the 
name,  angular  leaf-spot  of  tobacco. 

During  the  first  ten  days  of  August,  almost  all  the  plants  in  many  of 
the  fields  were  attacked,  and  in  some,  50  per  cent,  of  the  crop  was  estimated 
by  the  growers  to  be  unfit  for  harvest.  From  careful  calculations  based  on 
data  obtained  from  a  demonstration  field  at  the  substation  of  Charlotte 
Court  House  it  was  found  that  the  total  loss  in  weight  was  20  per  cent,  and 
the  loss  in  grade  approximately  40  per  cent. 

By  means  of  numerous  experiments  the  authors  succeeded  in  isolating, 
in  pure  culture,  a  bacterium  from  the  surface  of  the  infected  leaves. 

This  micro-organism  they  regard  as  the  cause  of  the  disease,  and  de- 
scribe at  length  as  a  new  species  (B.  angulatum)  in  the   article  analysed. 

The  malady  has  apparently  been  present  in  Virginia  to  some  extent 
for  several  years,  and  may  have  a  wide  distribution. 

Rainfall  is  an  important  aid  to  infection,  especially  when  it  is  coupled 
with  a  temperature  below  the  normal.  The  development  of  the  organism 
within  the  tobacco  leaf  is  apparently  dependent  to  a  marked  degree  on 
those  predisposing  factors  which  promote  a  rapid  vigorous  growth  of  the 
host-plant.     The  fungus  seems  to  enter  the  leaves  through  the  stomata. 

1274  -  Sphaerotheca  Mors-Uvae,  an  Erisyphacea  Injurious  to  Ribes  Gros- 
sularia,  R.  Rubrum  and  R.  aureum,  Observed  for  the  First  Time  in  Cote 
d'Or,  France.  —  Vercikr,  J.,  in  Le  Progres  As.rico\e  el  Viticolc  (Edition  of  Esl-Centre), 
Year  XE,  Vol.  EXX,  No.  35,  pp.  207-209,  2  rigs.  Montpellier,  August  31, 1919. 

American  Gooseberry  Mildew  {Sphaerotheca  Mors-Uvae)  — which  had 
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already  for  some  years  been  observed  on  the  gooseberry  (Ribes  Grossularia) 
in  nurseries    1  ( Orleans  (i),  and  in  the  neighbourhood  of  Paris  and  Honfleur 

was  found  in  July,   i<)iq,  in  Cote-d'Or  on  Ribes  Grossularia,  and  also, 

though  rarely  on  the  red  currant,  R.  rubrum,  as  well  as  on  R.  aureum.  The 
injury  done  to  the  gooseberries  by  this  parasite  would  not  cause  any  seri- 
ous apprehension  to  the  grow&s  (since  as  a  rule,  only  a  few  bushes  in  each 
.  len  are  attacked),  were  it  not  for  the  danger  of  its  spreading  to  the  red 
currants  (R.  rubrum)  and  black  currants  (R.  nigrum),  which  are  very  im-j 
portant  crops  in  tins  district,  and  the  fear  of  its  extending  to  other  depart- 
ments. 

The  author  suggests  "  gooseberry  grey  "  (grisdn  groseillier)  as  a  suitable 
popular  name  for  the  disease,  on  account  of  the  greyish  hue  assumed  by  the 
infected  fruit.  It  is  necessry  that  the  evolution  of  the  malady  should 
be  carefully  studied,  and  every  effort  made  to  check  it.  This  must  be  done 
by  adopting  the  measures  of  control  usual  in  such  cases,  and  by  forbidding 
transport,  or  sale,  of  fruit,  or  young  plants,  coming  from  gardens  which 
d  or  suspected  of  being  infected   with  Sphaerotheca  Mors-Uvae. 

-  Diseases  of  Roses" in  Trinidad,  Antilles.  — Rorer,  j.  b.,  in  Bulletin  of  the  Depart- 
ment of  Agriculture,  Trinidad  and  Tobago,  Vol.  XVIII,  Part,  i.,  pp.  29-31,  1   pi.  Port  of 
.in,  May  26,  Kji 

A  great  deal  of  damage  is  annually  caused  to  rose-gardens  in  Trinidad 
by  several  diseases  which  are  briefly  described  by  the  author. 

Three  of  these  infections  are  very  common  wherever  roses  are  grown, 
and  are  due  to  the  fungi  Diflocarpon  Rosae  Wolf,  Cercospora  rosicola  Pass., 
and  Sphaerotheca  pannosa  I.ev. 

Various  fungicides  have  been  used  in  the  control  of  these  disease-,  but 
the  besl  results  have  been  obtained  by  dusting  the  plants  with  a  mixture 
consisting  of  i  lb.  oi  arsenate  of  lead  and  9  lb.  of  flowers  of  sulphur. 

The  rose-trees  in  Trinidad  are  also  attacked  in  the  region  of  the  stem 
by  two  other  diseases  which,  so  far  as  the  author  knows,  have  not  been  re- 
ported from  other  countries.  The  most  serious  of  these  is  caused  by  the 
parasitic  alga  Cephaleuros  virescens  and  is  met  with  on  roses  only  in  fairly 
damp  situations,  where  it  kills  the  whole  plant. 

When  rose-bushes  are  badly  affected  with  this  disease,  the  only  remedy 
ut  them  back  very  severely,  and  as  they  make  new  growth,  to  spray 
ly  with  Bordeaux  mixture.  In  damp  places,  15  or  20  applica- 
tioi  1  would  bi  .m\  to  protect  the  roses  from  this  alga. 

The  second  malady,  which  has  been  observed  occasionally,  is  due  to 
lilbum.  It  can  be  controlled  by  cutting  out  and  burning  the 
inf'  tems. 

I  ;  tospora    p..  1  Deutcromycete  Injurious  to  Apple  trees  in  Illinois,  United 

s"  '•    '"    '  '   of   Illinois,   A  riculiural  Experiment  Station, 

Jiu-  coloured  plate,  Urbana,  Illinois,  1919. 

At  Altona,  m  Illii  tie  young  apple-trees  coming  originally  from 

York   nursery  wei  I,  during  the  spring  of  i  mi  s.  'by  a  species 

(1)  See  J?.,  1  ,,    Ed.) 
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>f  canker,  which  seemed  to  be  of  a  kind  likely  before  long  to  do  serious 
lamage. 

A  small  apple-tree  with  a  trunk  of  about  2  cm.  in  diameter,  was  found 
;o  be  infected  with  canker.  The  latter  extended  22  cm.  up  the  trunk, 
completely  surrounding  it  for  the  greater  part  of  this  distance,  although 
t  was  2  or  3  cm.  higher  or  lower  on  one  side  of  the  tree  than  on  the  other. 
There  was  no  abrasion,  or  wound  to  betray  the  place  where  the  infection 
lad  begun.  The  canker  was  almost  completely  tan-coloured;  towards  one 
:ud  however,  it  was  darker  and  had  a  purplish  or  bronze  shade,  while  at 
he  other  extremity,  this  coloration  was  wholly  wanting. 

The  diseased  tissues  were  clearly  marked  off  from  the  healthy  ones. 
)n  removing  the  bark,  a  black  transverse  Hue  ofa  bout  1  mm.  in  width 
ippeared  iho  separate  the  affected  from  the  unaffected  tissues.  Very  proba- 
cy, st  this  point  the  canker  was  in  a  resting  condition,  and  not  in  the  act 
>f  developing  further.  At  the  other  end  of  the  canker,  there  was  no  divi- 
ion  between  the  healthy  and  the  diseased  tissues  whichg  radually  merged 
me  into  another,  and  there  was  no  external  dark,  purplish  band. 

Over  the  whole  area  occupied  by  the  canker  were  scattered  small,  black, 
:onical  pustules,  which  microscopic  investigation  enabled  the  write  rto 
dentify  as  the  plurilocular  stromae  of  a  Cytospora.  A  pure  culture  of  the 
ungus  was  easily  obtained  and  grown  for  several  months  on  different  media, 
laboratory  inoculation  experiments  carried  out  with  pure  cultures  on  the 
>ranches  of  the  apple  and  other  rosaceae,  quickly  reproduced  the  disease 
vith  its  natural  characteristics.  The  examination  of  all  the  cultures  failed 
o  reveal  the  ascospore  stage  of  the  fungus.  Several  Cytospora  have  been 
eferred  with  more  or  less  likelihood  to  the  genus  Valsa.  The  author 
mentions  36  species  of  Valsa  and  57  species  of  Cytospora,  and  forms 
esembling  Cytospora,  as  causing  cankers  on  plants  belonging  to  the  family 
•f  the  Rosaceae. 

Although  the  characters  of  the  fungus  under  discussion  resemble  those 
)f  the  Cytospora  regarded  as  being  the  pycnidial  form  of  V.  leucostoma,  the 
mthor  is  of  opinion,  that  it  would  be  wise  to  wait  before  making  a  defin- 
te  decision  in  the  matter,  and  to  defer  selecting  a  specific  name  for  this 
Darasite. 

277  -  Phytophthora  Faberi,  a  Peronospera  Causing  Coconut  Bud  Rot  in  the 

Philippines  (1).  —  Reinking,  O.  A.  in  The  Philippine  Journal  of  Science,  Vol.  XIV,  No.  1, 

pp.  1 31 -1 51,  3  pi.  Manila,  January,  191 9. 

In  the  Philippine  Islands,  enormous  losses  are  occasioned  every  year 

oy  coconut  bud  rot,  a  disease  attacking  the  terminal  bud  of  the  tree,  and 

.vhich  is  especially  prevalent  in  the  Provinces  of  Laguna,  Tayabas,  Panga- 

dnan  and  Zamboanga.     It  is  most  severe  in  very  humid  sections,  and  in 


(1)  See.  R.,  Dec,  1910,  pp.  407-410  ;  R-,  July,  1911,  No.  2163  ;  R-,  Aug.-Sept-Oct.,  1911, 
STo.  2692  ;  R.,  March,  1912,  No.  598  ;  #•>  Dec,  1912,  Nos.  1686  and  1698  ;  R-,  Jan.,  1913. 
sTo.  40;  22.,  May,  1913.N0.  609  ;  i?.,  Oct.,  1914.N0.  961 ;  R.,  Jan.,  191 5,  No  1  ;  R.,  Jan.,  191 6. 
STo.  116.  (Ed). 
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thickly  planted  groves,  both  of  which  conditions  are  found  on  the  slopes 
Mt.    Banakao.     Field  studies  show  that  this  disease  may  spread  very 
rapidly  during  favourable  weather.     A  micro-organism  similar  to  Bacillus 
Escherich)  Mig.  and    other  saprophytic  bacteria  are  associated  with 
the  ■       I  Fnder  certain  conditions,  such  as  weakness  engendered  in  the 

host  plant  by  severe  injury,  the  above-mentioned  micro-organism  and  B.  coli 
lated  from  man,  or  horse,  may  in  inoculation  experiments  produce  coco- 
nut bud  rot.  •  I 

The  results  of  about  300  inoculation  experiments  carried  out  by  the 
author  have  demonstrated  that,  while  the  bacteria  are  always  present  and 
ir  in  destroying  the  weakened  tissues,  they  cannot  account  for 
the  outbreak  of  the  disease,  or  for  its  prevalence  and  rapid  spread. 

Phyiophthora   Faberi  Maubl.  isolated  from  cacao,  produces  a  typical 
bud  rot  of  coconut  seedlings  and  of  mature  coconut  trees. 

A  fungus  isolated  from  a  typical  field  case  of  coconut  bud  rot  produced 
in  all  inoculated  seedlings  a  typical  infection. 

Phyt.  !  isolated  from  a  field  case  of  coconut  bud   rot    produced 

in  coconut  seedlings,  cacao  fruit,  Hevea  brasiliensis  seedlings,  aud 
the  fruit  of  Car  tea  Papaya. 

The  same-  of  fungus  isolated  from   cacao   fruit,  produced  di- 

ise  in  coconut  seedlings  and  mature  trees,  cacao  fruit  and  stem,  Hevea 

ind  mature  trees  and  the  fruit  of  Carica  Papaya. 

A  morphological  and  taxonomie  studi  of  the  organism  isolated  from 

onut  has  proved  that  it  is  Phytophthora  Faberi  ^la.ub\.  as  described  by 

ROSENBAl  M. 

From  these  researches,  it  can  be  stated  with  certainty  that  Phyt.  Fa- 

oconut  bud  rot  ;  bacteria  apparently  in  the  majority  of  cases 

always  play  a  secondary    part  ;   they  are   only  a  factor  in  destroying  the 

ikened  tissues. 

Tin-   peronospora  in  question  can  develop  rapidly,  if  the  conditions 

ivourable,  as  a  saprophyte  on  dead  portion  of  coconut,  cacao,  and 

papa]  1 

when  once  severely  infected,  never  recover.  The  mode 

wth  of  these  palms,  and  the  nature  of  the  disease  make  it  impossible  to 

adly  affected.     Systematic  inspection,  condemning  and 

1  diseased  coconut  trees,  as  carried  on  by  the  Philippine  Board 

►uld    1..-   continued. 

•     -'1  trees  must  be  burned,  otherwise  the  fungus  will 

>phyte  on  dead  matter,  and  then  spread  to  healthy  trees. 

ultivation  ought  to  be  practised  in  all  the  -roves. 

der  no  circumstances  should  coconuts  be  interplanted  with  cacao, 
or   ] 

<'  nuts  an-  planted  near  diseased  Hevea,  precaution  should  be 

,u  '  d  of  the  disease.     Trees  in  new  coconut  groves 

to  me1         part,  each  way.     This  spacing  is  one  of  the 

mean  titrol  against  bud  rot,  and  at  the  same  time 

tin-  hi  production  of  nuts. 
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278  -  Observations  on  the  Bacterium  Micrococcus  I?opuJi,  Destructive  to 
Populus  monilifera  var.  angulata  in  France.  —  regnier,  r.  in  Comptes 
renins  hebdomadmres  des  seances  de  VAcademie  des  Sciences,  2nd  Half-Year,  1919.  Vol. 
CLXIX,  No.  2  (July  15,  1919),  pp.  85-88.  Paris,  1919. 

In  1906,  G.  Delacroix  described,  under  the  name  of  "  bacterial  canker 
>f  the  poplar",  a  very  serious  disease  of  Populus  monilifera  var.  anguiata, 
vhich  he  attributed  to  a  new  species  of  bacterium,  Micrococcus  Populi. 

The  author's  investigations  were  begun  in  1913,  and  were  chiefly  di- 
ected  to  the  study  of  the  evolution  of  this  canker,  the  extent  of  its  ravages 
md  the  agents  by  which  it  is  spread.  The  results  of  these  researches  ena- 
)led  him  to  state  that,  under  natural  conditions,  the  phenomena  de- 
cribed  by  Delacroix  did  not  always  occur. 

Doubtless  this  difference  of  interpretation  is  to  be  explained  by  the 
act  that  the  writer  largely  -employed  experimental  methods,  instead  of 
:onfining  himself  mainly  to  observation. 

Canker  attacks  equally  the  branches  and  stems  of  young  poplars,  and 
he  trunks  of  older  trees.  Two  methods  of  infection  occur :  - —  1)  the  parasite 
s  introduced  through  a  deep  wound  or  lesion  due  to  an  insect  or  some  other 
raumatic  agent ;  when  this  occurs,  the  characteristic  swellings  described  by 
Delacroix  are  produced  ;  2)  there  is  no  apparent  lesion,  or  at  any  rate,  no 
leep  wound  ;  in  this  case,  the  disease  passes  through  a  certain  number  of 
)hases,  which  can  arbitrarily  be  reduced  to  the  five  described  by  the  author. 

From  observations  made  in  the  field,  two  facts  have  been  proved :  can- 
cer, under  whatever  form  it  presents  itself,  is  harmful  to  the  tree  attacked ; 
he  younger  the  tree  is,  however,  the  more  injurious  is  the  disease.  Canker 
n  large  trees  is  only  serious  because  they  become  centres  of  infection. 

The  author's  last  experiments  were  directed  to  discovering  the  agents 
hat  spread  the  disease,  and  show  how  important  a  part  is  played  by  insects. 
Delacroix  had  already  mentioned,  in  this  connection,  Saperda  populnea, 
■iesia  spp.,  various  microlepidoptera,  one  of  these  being  Gypsonoma  aceriana, 
md  finally,  the  rhynchote  Idiocerus  populi,  of  which  the  author  proposes 
hortly  to  give  the  life-history. 

Preventive  measures  are  as  follows :  —  (1)  the  choice  of  cuttings  and,  if 
Dossible,  their  disinfection ;  (2)  making  nurseries  far  from  the  centres  of 
nfection ;  (3)  the  regular  elimination  and  burning  of  all  diseased  portions  ; 
4)  the  destruction  of  all  parasites  of  the  poplar,  which  are  carriers  of  the 
lisease. 

In  the  author's  opinion,  however,  the  most  important  thing  is  to  find 
jut  what  varieties  of  popular  are  most  resistant  to  canker.  In  1914,  many 
nursery-gardeners  of  the  Valley  of  the  Oise  were  devoting  their  attention 
to  the  solution  of  this  problem. 

As  regards  the  diffusion  of  the  disease,  it  appears  that  it  has  been 
known  in  the  valley  of  the  Oise  since  about  1880.  It  is  said  to  have  been 
introduced  there  by  means  of  trees  brought  from  the  valley  of  the  Ourcq, 
were  it  was  very  prevalent.  Canker  is  also  met  with  in  the  valleys  of  the 
Somme,  the  Aisne,  and  the  Grand-Morin.  It  is  a  regular  scourge  in  the 
Oise  valley  and  other  adjacent  valleys  (Verse  and  Ailette),  from  north  of 
2hauny  as  far  as  the  north-west  border  of  the  forest  of  Laigue. 
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Contrary  to  what  Delacroix  has  stated,  plantations  situated  in  damp 
valleys  are  as  severely  attacked  as  those  growing  in  a  quickly-drying  soil. 

1279  -  G/oeosporium  Iimetticolum,  a  Melanconia  Injurious  to  Citrus  Au- 
ranti folia  in  TriDidad.  —  Rorer,  J.  B.,  in  Bulletin  of  the  Department  of  Agricul- 
ture, Trinidad  and  Tobago,  Vol.  XVIII,  part  i,  pp.  1-2,  1  pi.  Port-of-Spain,  1919. 
During  July  and  August,  1918,  there  occurred  throughout  Trinidad, 
evere  outbreak  of  "  wither- tip  ",  a  disease  of  lime-trees  which  is  due  to 
Gloeosporium  Iimetticolum  Clausen.     This  malady,  although  hitherto  it  has 
not  been  very  prevalent  in  the  island,  is  one  of  the  commonest  and  most 
destructive  diseases  of  limes. 

The  .it  tacks  of  the  fungus  generally  show  on  the  tips  and  edges  of  the 
very  young  leaves,  but  they  also  affect  the  leaf  stalk,  at  the  point  where  the 
leaf  joins  the  stem,  or  any  point  in  the  very  young  shoots. 

The  first  sign  of  infection  is  indicated  by  a  somewhat  water-soaked 
appearance.  If  the  weather  is  not  very  damp,  this  characteristic  is  not 
pronounced,  but  the  attacked  part  is  light  green  in  colour  at  first,  and 
then  brown.  In  all  cases,  the  affected  shoots  wither  up,  whence  the  popu- 
lar name  of  the  disease.  When  the  large  young  leaves  are  attacked,  they 
often  become  curled  and  distorted,  and  the  infected  areas  drop  out,  or 
become  craeked,  so  that  the  leaf  is  punctured  with  holes.  Apparently  only 
ling  growing  leaves  and  young  shoots  can  be  attacked  by  the  fungus; 
leaves  and  shoots  that  have  become  hardened  and  matured  are  quite 
immune  to  the  disease. 

In  addition  to  the  leaves  and  tender  shoots,  the  flowers  and  young 
fruit  arc  very  susceptible  to  attack.  If  the  flowers  are  infected,  they  fall 
without  setting  fruit.  The  diseased  fruits  show  a  rough  scaly  appearance, 
and  become  cracked;  they  generally  fall  from  the  trees  in  two  or  three 
•ks. 
Alter  the  fruits  are  half-grown,  they  seem  to  be  immune  to  further 
attack.  Full-grown  fruits  after  having  fallen  to  the  ground  may,  however, 
be  attacked  through  wounds. 

If  possible  all  tlie  dead  wood  and  diseased  leaves  should  be  collected 

and  burnt  during  the  dry  season,  and  as  soon  as  the  trees  begin  to  make 

tl" ■'■'  :  »wth  after  the  rains  begin,  they  should  be  thoroughly  sprayed 

with   Bordeaux   mixture  to  which  resin  has  been  added  to  increase  its 

sive  property.     After  the  fust  application  has  been  made,  the  trees 

watched  very   carefully,  in   order  to  see  whether   the  new 

becoming   infected.     If  infections  are  found,   it  is  advisable  to 

ike  another  application  of  Bordeaux  mixture.    Thenumber  of  sprayings 

1Ilat    are    '  ry    naturally    depend    upon    the    climatic    conditions 

throughoul  the  growing  pqriod. 

WEEDS   AND  PARASITIC  FLOWERING  PLANTS. 
The   "Lucbinh"  {llichhomia  speciosa)  as  a  Water-Pest.—  See  No. 
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INJURIOUS  INSECTS  AND  OTHER  DOWER  ANIMALS 


1281  -  Coccobacillus  Acridiorutn  in  the  Control  of  Schistocerca  iatarica 

in  Morocco  (i).  —  Velu,  H.,in  Bulletin  de  la  Societe  de  Pathologie  exotique,  Vol.  XII, 
No.  7,  pp.  362-364.  Paris,  1 91 9. 

The  results  obtained  in  Morocco  during  the  third  season  of  experiments 
in  controlling  Schistocerca  tatarica  (S.  peregrina)  by  means  of  Coccobacil- 
lus Acridiorum  show  that,  although  the  destruction  of  this  insect  by  the  use 
of  bacterial  cultures  is  very  interesting  from  the  experimental  point  of  view, 
it  cannot  be  regarded,  at  least  for  the  present,  as  a  practical  measure. 

In  fact,  it  is  evident,  that  in  order  to  obtain  positive  results  cheaply  it  is 
necessary  to  adopt  some  drastic  means  that  will  totally  destroy  all  these 
insects. 

So  far,  Herelle's  method,  like  all  the  others,  has  failed  to  fulfil  these 
requirements  and  hence,  all  the  methods  of  defence  which  consist  in  destroy- 
ing Schistocerca  are  nothing  but  a  delusion. 

As  regards  the  biological  method  in  particular,  it  should  be  added  that 
the  habits  of  the  insects,  the  short  duration  of  their  larval  stage,  their 
limited  susceptibility,  the  variations  in  their  powers  of  resistance,  the 
uncertain  action  of  the  virus,  etc.,  all  concur  in  rendering  its  application 
extremely  difficult. 

In  the  opinion  of  the  author,  the  best  measures  to  adopt  are  as  follows : — 
1)  the  destruction  of  all  the  locusts,  from  the  moment  of  the  arrival  of  the 
invading  swarms  from  the  south  ;  all  methods  of  accomplishing  this  are  good, 
but  they  should  be  carried  out  at  night ;  it  is  advisable  to  insure  the  des- 
truction of  the  pests  by  means  of  a  supreme  effort  on  the  part  of  the  State, 
as  the  destruction  of  one  locust  means  the  suppression  of  500-1000  of 
them ;  2)  protective  measures  due  to  private  initiative,  the  efforts  of 
landowners,  Agricultural  Syndicates,  and  Provident  Societies.  Destruc- 
tion is  useless  when  the  invasion  assumes  large  proportions.  On  spots  covered 
by  locusts  there  are,  on  an  average,  about  500  in  the  third  and  fourth 
stages  to  a  square  metre,  and  the  total  volume  of  these  500  insects  is  one 
litre  ;  the  volume  of  the  larvae  accumulated  on  a  hectare  is  therefore  10  cu. 
metres  and  on  a  sq.  km2,  1000  cu.  metres 

What  are  the  70,80,  or  90  cu.  metres  destroyed  at  great,  expense  and 
toil  through  out  a  whole  district,  in  comparison  to  these  1000  cu.  metres  ? 
It  is  very  clear,  that  their  number  is  negligible  as  compared  with  the  vast 
number  of  the  surviving  insects.  The  natives  contend,  and  not  without 
reason,  that  the  campaign  against  the  locusts  chiefly  tends  to  break  up  the 
columns  of  the  invaders,  and  thereby  increase  the  damage  done  by  them. 

According  to  a  legend,  in  former  days,  freedom  from  these  pests  was 
obtained  by  their  total  destruction  in  the  Souss. 


MEAN'S 
OF  PREVENT 
AND  CONTI 


(1)  Sec  R.,  April,  1919,  No.  543.  [Ed.) 
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1282  -  Pathogenic  Yeast  Forms  Found  in  the  Blood  of  the  Italian  Cricket  {CaUip- 

tamus  ita/lCUS)  in  France.  —  Hollande,  A.  Ch.,  in  Comptes  renins  des  seances  de 

VAemdimU  da  scimccs,  Vol.  CEXVIII,  No.  26  (June  30,  1919),  P-  I34I-I344-  Paris,  1919. 

In  the  neighbourhood  of  the  village  of  Gresse  (altitude  1200  m.)  in 

I     :•     luring  September  and  October,  1918,  the  author  found  alarge  number 

of  pathogenic  yeast  forms  in  the  blood  oiCalUptamus  italicus'L,.  (Caloptenus 

italicus  l'.nrm.). 

Normally  the  blood  of  this  cricket  is  clear  and  of  a  yellow    colour; 
where,  however,  thes«  micro-organisms  are  present,  it  assumes  a  milky,  and 
netimes    a    yellowish    hue.     The   infected  individuals,    when  kept   in 
■tivitv  in  metal  cages,  unlike  the  healthy  control  specimens,  died  very 
,n,  although  they  were  supplied  with  abundance  of  food. 
The  author  was  able  to  reproduce  the  disease  without  any  difficulty,  by 
injecting  blood  rich  in  these  yeast  forms  into  the  blood  of  healthy  crickets. 
The  latter  died  in  5  to  7  days,  and  their  blood  contained  a   large  num- 
ber of  the  yeast  micro-organism.     The  leucocytes  destroy  but  few  of  the 
latter.    The  author  found  that  many  of  the  Calliptamus  died  20  to  30  days 
alter  ingesting  the  parasites,  but  since  the  blood  of  the  control   individ- 
ual-, though  it  was  normal  at  the  time  of  experiment,  contained  the  same 
parasites  alter  the  same  lapse  of  time,  it  is  impossible  to  assert  that  the  in- 
fection had  been  artificially  introduced  through  the  mouth. 

<  »t  ;ill  the  orthoptera  living  in  the  places  where  the  Calliptamus  infected 
with  these  parasites  was  found,  only  one,  a  specimen  of  Psophus  stridulus 
I..,  was  discovered  by  the  author  to  have  yeast  forms  in  its  blood.  The  in- 
fected blood  of  ( 'alliptamus  when  injected  into  healthy  Psophus  individuals, 
transmits  the  disease  to  them.  The  injection  of  the  parasites  into  the 
blood  of  other  orthoptera  has  no  effect  as  the  yeast  forms  are  rapidly 
destroyed   by  their  phagocytes. 

-  Observations  on  Massospora  cicadina,  a  Mucedinea  Parasitic  on  the 
Rhynchote  Cicada   septemdec/m  in  Columbia,  United  States.  —  Speare, 

1  .  in  ^..ttnee,  New  Scries,  Vol.  I,  No.  1253,  PP-  116-117,  Lancaster,  Pa.,  August  1,  1919. 

M  ra  cicadina  Peck  was  extremely  prevalent  about  Washington, 

I '   C,  during  the  recent  re  appearance  of  the  tenth  brood  of  Cicada  septem- 

■m  I.,  (periodical  cicada).    It  was  first  collected  in  the  conidial  stage  of 

development  on  May  ;i,  or  aboul   ten  days  after  the  first  emergence  of  the 

inaed  in  this  Locality.     Until  June  7,  however,  it  was  not  abundant  (it 

tble  to  colled  only  a  dozen  or  so  infected  cicadas  in  an  afternoon)  ; 

during  this  period  only  the  conidial  form  of  the  fungus  was  found.     On 

June  10,  Imwi  ••.  -  altera  wet  pel  iod  of  a  few  days  —  the  fungus  appeared 

in  the  resting  lition,  and  after  this  date  it  became    increasingly 

.alent  until   from  ',  to  9  0U1  of  every  10  adult  males  collected  showed  the 

restinj  the  fungus  in  some  stage  of  development.     On  the  other 

band,  infected  insets  showing  conidia  of  Massospora  were  rarely  found. 

I(  ap]  ■  "in  the  observations  made  hitherto  that  the  conidia  and 

not  formed  simultaneously  on  t  he  same  insect,  and  infect- 

ndividuala  bearing  only  conidia  present  a  somewhat  different  general 
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ppearance  from  those  individuals  in  which  resting  spores  exclusively  are 
roduced. 

In  the  conidial  stage  of  development,  the  fungus  is  usualty  exposed  to 
iew,  owing  to  the  sloughing  off  of  several  of  the  posterior  abdominal  seg- 
lents  of  the  host's  body  as  a  white  or  pale  cream-coloured,  somewhat  coher- 
at  mass,  which  is  found  to  arise,  in  the  male  hosts  at  least,  from  a  cushion- 
ke  substratum  forming  a  more  or  less  complete  septum  extending  across 
le  entire  body  cavity.  In  front  of  this  septum,  the  abdominal  cavity  is 
npty. 

In  the  resting  spore  condition,  the  fungus  mass,  in  the  males,  in  the  early 
:ages  at  least,  is  likewise  confined  to  the  posterior  portion  of  the  abdomen, 
tid  is  at  first  white,  then  sulphur  yellow,  and  finally  greenish  brown,  or 
rown  in  colour.  It  is  only  slightly  coherent.  While  the  fungus  in  this  stage 
f  development  seems  also  to  be  confined  to  the  genitalia  of  the  host,  there 
;  apparently  no  septum  formed,  and  at  maturity  the  resting  spores  scatter 
bout  the  entire  body  cavity.  The  resting  spores,  which  are  extremely 
niform  in  size,  are  remarkably  ornamented,  and  at  maturity  form  a  dust- 
ke  mass  that  is  freed  from  the  insect  by  the  disintegration  of  the  interseg- 
lental  membranes  of  the  abdomen. 

In  the  few  infested  females  examined  by  the  writer,  the  fungus  mass 
lied  nearly  the  entire  body  cavity. 

As  noted  by  previous  writers,  many  infected  cicadas  were  found  still 
live  and  activily  flying  about  with  but  a  portion  of  the  abdomen  remaining, 
he  entire  posterior  portion  having  sloughed  off,  leaving  the  conidia,  or  rest- 
ag  spores,  of  the  fungus  exposed  in  such  a  way,  that  every  movement 
f  the  host  served  to  scatter  them. 

84  -  The  Pathogenic  Action  of  Bacillus  hoplosternus  on  Some  Common 

Insects. —  Patllot,  A.,  in  Annales  de  V I nstitut  Pasteur,  Vol.  XXXIII,  No.  6,  pp.  403-419, 

8  figs.  Paris,  June  191 9. 

Bacillus  hoplosternus  (Paillot)  was  found  only  once  in  1916,  near  Lyons, 
1  the  blood  of  a  diseased  cockchafer  in  association  with  B.  Melolonthae  non 
quefaciens  (3.  The  cockchafer  is,  however,  much  attacked  by  this  parasite, 
iter  describing  the  morphology  of  B.  hoplosternus  and  the  characters  of 
rtificial  cultures  of  this  micro-organism,  the  author  gives  an  account  of  his 
loculation  experiments.  In  the  latter,  he  inoculates  the  caterpillars  of 
.ymantria  dispar,  Vanessa  urtica,  Euproctis  chrysorrhoea,  Malacosoma  ticit- 
tria,  Chelonia  caja  (=  Arctia  caja)  and  adult  specimens  of  Melolontha 
ulgaris  and  Rhizotrogus  (Amphimallus)  solstitial  is  with  an  emulsion  of  a 
ulture  of  the  bacillus. 

Of  all  the  insects  thus  experimented  upon,  the  larvae  of  Lymantria 
lone  offered  any  resistance  to  the  multiplication  of  B.  hoptosternus  in  their 
lood.  Generally  speaking,  these  larvae  showed  little  susceptibility  to  in- 
culation  with  entomophytic  microbic  parasites,  the  only  exception  being 
1  the  case  of  coccobacilli.  During  the  beginning  of  the  outbreak  of  the  di- 
ease,  few  infected  caterpillars  are  found  ;  subsequently,  the  microbic  para- 
ites  are  more  frquently  met  with  among  the  weak  and  late  individuals, 
nd  cases  of  immunity  are  rarer. 
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i .   -,  -  The  Effect  of  Heat  and  Drought  upon  Conchy  lis  ambiguella,  in  France.  - 

Feytavd,  ].,  iu  Comptes  rendus  des  seances  de  V  Academie  d' Agriculture  de  France,  Vol.  V, 
No.  25,  pp.  689-696.  Paris,  July  9,  1919- 
por  1  ecutive  years  without  interruption,  the  author  has  closely 

followed  the  life-cycle  of  the  cochylis  (Conchylis  ambiguella  Hb.)  in  the  same 
vineyard  in  Gironde,  near  Lespare,  and  on  the  same  vine  ("Cabernet-franc"). 
results  of  his  investigations  show  that  atmospheric  conditions  dur- 
ing the  summer  have  a  great  influence  upon  the  multiplication  of  this  micro- 
idopteron.  In  cool,  damp  summers,  like  those  of  1909,  1910  and  1913 
individuals  of  the  second  generation  became  very  numerous. 

:  the  other  hand,  hot  dry  summers,  such  as  those  of  1911  and  1918, 
were  characterised  by  a  great  reduction  in  the  numbers  of  the  second  ge- 
neration. 

All  stag<  -  of  cochylis  may  fall  victims  to  a  hot  dry  summer  which  de- 
stroys  :  1)  the  fully  developed  larvae  of  the  first  generation;  2)  the  adults; 
;  4)  the  young  larvae  of  the  second  generation. 

-  Parasitic  Diseases  of  the  Pine  Bombyx  Thaumetopoea  {Cnethocampa) 
pityocampa,  in  France.  —  Dutrenoy,  J.  in  Comptes  rendus  des  seances  deV  Academie 
ices,  Fiist  Half-year,  1919,  Vol.  XEXVIII, No.  26  (June  30, 1919),  pp.  1345-1346. 
Pari 

The  larvae  of  Thaumetopoea  {Cnethocampa)  pityocampa  are  attacked  at 

An  by  two  parasitic  tachinids,  by  Bacterium  Pityocampae, 

Bcauveria  qlobulifera,  Beauveria  sp.,  Penicillium  sp.,  and  Spi- 

-  Botrytis  Bass/ana  (the  Silk- Worm  "  Muscardine  ")  in  the  Control  of  the 
Pine  Bombyx    (Thaumetopoea    [Cnethocampa]   pityocampa).  — 

'  .hiki.andaC,  in  IlColiivatore,  Year  EXV,  No.  21,  pp.  329-423.  Casale  lUbnferrato,  July 
30, 

The  investigations  of  Prof.  P.  Pigorini  at  Brusegana  (Padua)  (as  well- 

uent  experiments  by  the  author)  having  proved  th.oX.Botrytis  Bas- 

the  cause  of  the  "  muscardine  "  of  the  silkworm,  is  a  natural  enemy 

•    •;.  ing  the  lai  vaeof  1  haumetopoea  (Cnethocafftpa)  pityocampa,  the  author 

opportunity  of  drawing  attention  to  the  possibility   of  carrying 

out  :uients  on  a  large  scale  for  the  purpose  of  propagating  the   fungus 

in  'here  the  macrolepidopterous  pest  is  most  common. 

tientsmade  also  at  the  Royal  Sericultural  Station  of  Padua  have 

►wn,  thai    the  "muscardine"  can    grow  on   various  media.    In  order, 

,  to  obtain  speedily  and  as  easily  as  possible,  a  pure  culture  of  this 

fui  "in  the  ether  microbk  forms  usually  accompanying  it  recourse 

must  Ik  had  to  media  with  an  acid  reaction.     This  is  shown  by  the  fact 

rytis  nourishes  in  the  blood  oi  the  silkworm  of  which  the  acid  coal 

high. 

It  would  no1  1"  difficult  topreparea  cheap  cultural  medium  in  order 

in  the  required  material.     For  this  purpose,  relatively  large  Petri 

•    .into  which  as  soon  as  thefungus  has  reached  the  com- 

rmation  some  inerl  powdei  could  be  placid  (diatom 

Li"  order  to  gel  homogeneous  tnixeure  of  the  fungus  ani 
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the  powder.  The  infecting  material  thus  being  ready,  it  can  be  sprayed 
at  the  right  time  and  by  mean  of  ordinary  bellows  sprayers  upon  the  leaves 
of  the  plants  infected  with  the  pest.  By  taking  advantage  of  favourable 
currents  of  air,  the  mixture  could  be  made  to  reach  the  nests  of  the  ca- 
terpillars . 

The  most  suitable  time  for  the  dissemination  of  the  Botrytis  conidia 
would,  in  the  author's  opinion,  be  towards  the  end  of  August  or  the  beginning 
of  September,  for  at  this  season,  the  largest  number  of  larvae  make  their 
appearance.  In  this  manner,  the  larvae  would  be  attacked  before  they 
emigrated  in  search  of  food,  and  the  action  of  the  fungus  would  be  much 
more  rapid  and  deadly,  because  the  caterpillars  are  then  very  small. 

The  operation,  which  should  be  carried  out  by  a  competent  and  expert 
staff,  ought  preferably  to  be  performed  at  night,  for  it  is  at  this  time  that 
the  larvae  leaving  their  nests  can  most  directly  be  reached.  Moonlight 
nights  should  be  chosen,  or  should  there  be  no  moon,  acetylene  lamps  can 
be  used.  It  must  not  be  supposed,  that  this  treatment  is  useless  in  the  day- 
time, but  in  spraying  by  day,  care  ought  to  be  taken  to  direct  the  spray  upon 
the  nests  of  the  insect  so  that  the  caterpillars  on  coming  out  are  easily 
covered  with  the  powder,  and  thus  infected. 

1288  -  Pyretrum  Powder  and  Other  Plant  Insecticides.  —  See  1151  of  this  Review. 

1289  -  Pyrausta   nubilalis,  a  Parasite  of  Maize  in  the  Toulouse  District.  — 

Rives, E., in  Le  Progres  Agricole  et  Viticole,  Year  XXXVI,  Vol.  EXXI,lS!o.  26,  pp.  610-611. 

Montpellier,  June  29, 191 9. 
During  the  last  two  years,  when  the  summers  have  been  very  dry, 
Botvs  nubilalis  (=  Pyrausta  nubilalis)  has  done  considerable  damage  to  the 
maize  crops  in  the  Toulouse  district.  It  is  a  well-known  fact  that  the  years 
of  greatest  drought  are  those  when  the  attacks  of  this  pest  are  the  severest. 
The  microlepidopteron  has  two  generations  in  that  region.  The  moth 
appears  first  in  June.  It  is  a  night-flier,  and  deposits  its  eggs  at  night, 
laying  them  not,  as  is  stated  by  some  writers,  exclusively  upon  the  panicle 
of  the  male  flowers,  but  also  all  along  the  culm,  and  especially  in  the  axils 
of  the  leaves.  The  caterpillar,  when  it  emerges,  penetrates  into  the 
interior  of  the  culm,  and  eats  the  central  portion.  It  also  does  damage  to 
the  upper  portion  of  the  ear,  and  eats  the  caryopses  until  a  fairly  advan- 
ced stage  of  maturity  is  attained.  The  second  generation  appeared  at 
the  end  of  August,  and  the  moths  lay  their  eggs  by  preference  at  the 
base  of  the  culms.  The  later  caterpillars  do  the  same  amount  of  injury 
as  those  of  the  first  generation.  Pyrausta  nubilalis  does  not  pupate  until 
the  end  of  May  ;  it  makes  no  special  kind  of  cocoon.  Pupation  takes 
place  in  the  cavities  made  by  the  caterpillar,  and  not  in  the  soil. 

At  the  harvest,  many  caterpillars  are  carried  away  with  the  dry  maize 
stalks  which  are  fed  to  animals  as  fodder  ;.a  considerable  number,  however, 
stay  at  the  base  of  the  stubble.  This  decomposes  very  slowly  thus  for- 
ming an  excellent  shelter  for  the   microlepidopteron. 

The  Pyrausta  individuals  contained  by  the  dry  maize  stalks  fed  to 
animals  have  every  chance  of  being  destroyed  by  the  fermentation  taking 
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place  in  the  manure  heap,  for  the  cattle  only  eat  the  bracts  and  leaves,  and 
the  re9t  is  thrown  away.  It  is  not  well  to  burn  this  refuse,  especially  when 
there  is  a  dearth  of  fodder. 

tin  other  hand,  excellent  results  should  be  obtained  by  uprooting 

and  burning  the  remainder    of    the    straw,  which  is  usually  left  on  the 

i    a  easily  be  done  as  it  is  light  work,  suitable  for  women 

I  children,  and  can  be  facilitated  by  making  a  furrow  with  the  plough 

under  the  line  of  stubble  which  is  to  be  removed. 

rlv  topping  before  the  moths  of  the  second  generation  appear  has 
en  no  results,  which  proves  that  the  moth  does  not  lay  its  eggs  solely 
on  the  male  inflorescence. 

I  Lte  varieties  of  maize,  of  which  the  culm  has  not  grown  above  the 
at  the  time  when  the  moths  of  the  first  generation  deposit  their  eg.^s, 
arc  much  less  attacked  than  earlier  varieties.  Thus,  summer  varieties  of 
maize  sown  as  catch  crops  were  not  attacked.  The  parasite  chiefly  injures 
maize  crops  that  have  been  grown  on  the  same  ground  for  several  consecutive 
years.  (  >n  one  field,  which  had  been  under  maize  for  three  years,  the  writer 
found  60  %  of  the  plants  attacked. 

A  tachinoid  dipteron  has  been  found  that  lays  its  eggs  on  the  cater- 
pillars  of  both  generations.  The  larvae  of  this  insect  destroyed,  in  1918, 
more  than  20  ",,  of  the  Pyrausta  caterpillars.  Tt  is  much  the  most  formid- 
able foe  of  the  "  maize  pyralid  ". 

1290  -  Root  Knot  on  Soya  in  the  United  States.  —  See  No.  it 32  of  this  Review. 

1  -  ,  1      Cotton  Plants  with  Glabrous  Leaves  Much  Attacked  by  Aphids  in  British  India 

—  See  No.  1 122  <>f  Uiis  Review. 

Oxycarenus  hyalinipennis,  a  Rhynchote  Attacking  Cotton  in  Angola, 
Portuguese  Africa  (1).  —  Guerreiro,   Beatriz  M.,  in  Republica  Portus,uesa,  Govemo 
1  Provincia  dc  Angola,  Inspeccdo  de  AgricuUura,  Boletim  de  Agricoltura,  Pecuaria  e 
wunto,   Third  Series,  No.  2,  pp.  64-66.  I,oanda,  February  1919. 

At  the  beginning  of  ( October,  1918,  large  numbers  of  Oxycarenus  hya- 
linifiennis  Costa  I"  persevejo  preto  do  algodao,,)  appeared  in  the  cotton 
plantations  at  Catete.  This  insect  is  known  to  feed  upon  the  seeds  of  the 
tton.  It  was  ii'>),  however,  found  upon  the  green  bolls,  but  only  upon 
which  were  already  open  and  in  these  the  females  deposit  their  eggs. 
Hern  e  it  appears  that  the  best  way  of  checking  the  attacks  of  the  parasite, 
would  be  to  gather  the  crop  as  soon  is  feasible.  If  the  cotton,  when  harvest- 
ed, is  much  infested  by  the  rhynchote,  it  is  advisable  to  spread  it  out  upon 

round  before  putting  it  intosacks  in  order  to  allow  as  many  of  the 
in  •  possible  to  escape. 

The  most  efficacious  method  of  controlling  the  pest  is  to  burn  all  the 
old  bolls,  and  to  cut  down  and  burn  the  grass  growingnear  the  cotton 
plantations. 


(')  Bee  A' ,  •  ,  1 ,,., 
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1293  -  Snailslnjurious  to  Agave  sisalana  in  Sicily,  Italy. —  See  No.  1141  of  this 
Review. 

1294  -  Animal  Pests  of  the  Castor-Oil  Plant  (Ricinus  communis)  in   Sicily, 

Italy.  —  De  Stefani,  T.,  in  Bollettino  di  Studi  ed  informazioni  del  R.  Giardino  Colo- 
niale  di  Palermo,  Vol.  V,  Parts  1-2,  pp.  39"44-  Palermo,  1919. 

With  the  exceptioil  of  the  macrolepidopteron  Caradrina  exigua,  an 
insect  rarely  attacking  the  leaves  of  the  castor-oil  plant,  and  never  doing 
them  much  harm,  no  other  animals  had  been  reported  in  Sicily  as  injuring 
this  Euphorbiacea  winch  in  that  island  is  a  perennial  shrub. 

In  June,  1918,  however,  Prof.  A.  Borzi  the  Director  of  the  Royal  Bo- 
tanical Garden  and  the  Royal  Colonial  Garden  at  Palermo  noticed  that  the 
young  castor-oil  plants  (R.  communis  var.  minor,  and  var.  sanguineus)  grow- 
ing in  the  Botanical  Gardens  were  looking  rather  sickly  ;  in  fact,  their  leaves 
had  turned  yellow  and  become  a  little  flaccid.  On  examining  the  plants 
carefully,  he  found  on  the  lower  surfaces  of  the  leaves  a  large  quantity  of 
mites,  and  a  fair  number  of  the  small  brown  larvae  of  some  insect. 

The  mites  were  recognised  by  the  author  as  belonging  to  the  well- 
knGwn  species  Tetranychus  telarius  var.  russeolus ;  they  were  particularly 
numerous  on  R.  communis  var.  sanguineus.  The  brown  larvae  were  those  of 
a  predatory  beetle,  Stethorus  punctillum,  which  was  doing  great  execution 
among  the  mites  in  whose  company  it  was  found.  The  adult  forms  of  these 
larvae  were  obtained  by  the  author  from  the  middle  of  June  to  the  beginn- 
ing cf  July. 

During  the  latter  month,  Prof.  Borzi  also  observed  that  the  workers 
of  an  ant,  which  was  determined  by  the  author  as  Aphaenogaster  testaceo- 
pilosa  var.  semipolita,  collected  and  carried  to  their  nests  the  seeds 
that  had  fallen  upon  the  ground  from  an  old  castor-oil  plant,  and  at  the 
same  time,  a  rhynchote,  identified  by  the  writer  as  Brachypelta  aterrina, 
tried  to  make  its  way  into  the  ant-hill  across  the  small  heaps  of  seeds  de- 
posited at  the  entrance.  Following  the  path  taken  by  the  workers  of  this 
ant,  the  author  discovered  under  the  leaves  of  an  old  castor-oil  plant, 
other  individuals  of  the  same  rhynchote  with  their  rostra  on  seeds  of  this 
Euphorbiacea.  He  therefore  concludes  that  these  insects  were  sucking 
the  fallen  seeds,  and  that  they  tried  to  effect  an  entrance  into  the  ants' 
nest  in  order  to  feed  upon  the  seeds  that  had  been  deposited  there.  On 
opening  the  ant-hill,  a  fairly  large  quantity  of  seeds  was  found  already  stored 
within,  and  amongst  them,  were  some  dozen  Brachypelta  individuals.  The 
writer  considers  that  the  rhynchote  frequents  the  ant-hill  because  the 
seeds  become  damp  and  soft,  and  begin  to  germinate  there,  thus  affording 
a  substance  which  it  is  easy  to  reach  and  suck  out ;  further,  the  rhyncote 
probably  finds  the  ant-hill  quieter  than  the  open  and  has  a  large  store  of 
food  at  its  disposal  without  any  fatigue ;  on  the  other  hand,  the  ant 
does  not  appear  to  mind  this  invasion  cf  its  nest. 

1295  -  Thamnurgides  myristicae  n.  sp.,  Coleopteron  Injurious  to  Nutmegs 
in  Java.  —  Roepke,  W.,  in  Treubia,  Vol.  I,  Part.  1,  p.  23--'),  fig--  7.  Batavia,  "n>. 
A  considerable  number  of  a  small  coleopteron  had  often  been  found  in 
freshly  gathered  nutmegs,  but  it  was  not  until  August,  1908,  that  the  author 
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The  habits  of  Lab.  hordei  arc  at  present  but  imperfectly  known;  it  is 

,„,!  in  that  it  habitually  confines  itsef  to  pastures,  or  to  the  edges  of 

ips,  where  it  lives  on  low  growing  plants.     So  far,  it  had  never  been  seen 

on  the  vine. 

The  best   practical  method  of  controlling  the  parasite  is  by  spraying 
the  young  vine  bud-  with  an  arsenical  solution. 

Nephantis  serinopa,  a  Microlepidopteron  Injurious  to  the  Coconut  Palm 

in  Travancore,  British  India.  —  PHXAI,  K.  M.,  in  the  Agricultural  Journal  of  India, 
Vol.  XIV,   l'art,   i,  pp.  668-669,  z  pi.  Calcutta,  July,  1919. 

An  attack  of  Nephantis  serinopa  Meyr.  on  Cocos  nuciicra  in  Quilon 

ami  tlu-  adjacent    areas  was  reported  towards  the  end  of  May,    1918.  On 

inquiry,  \\  >und  that  the  outbreak  of  this  pest  had  commenced  nearly 

a  year  before  on  a    few  palms  in  a  cemetery,  and  that  in  the  course  of  a 

r  it  had  attacked  more  than  9000  palms. 

The  affected  trees  looked  faded,  as  if  they  had  suffered  from  a  severe 
drought,  and  the  leaves,  especially  the  mature  ones,  dried.  In   extreme 
the  palms  died  of  the  attack.  In  ordinary  cases,  the  health  as  well 
the  yielding  capacity  of  the  trees  suffered,  and  the  latter  took  more 
than  a  year  to  regain  their  normal  condition.  The  microlepidopteron  com- 
plete^ its  life-history  on  the  host-plant.  The  eggs  are  found  on  the  dam- 
1  leaves.  The  larva  can  be  seen  all  the  year  round  ;  it  makes  a  gallery 
on  tiie  lower  surface  of  the  pinnae.  The  moth  is  attracted  to  light.  The  pest  j 
i-  new  to  Travancore. 

Youn  have  been  treated  successfully  by  means  of  spraying  themj 

with  contact  poisons,  ami    poisonous  substances  acting  upon  the  stomach 
the  inseel       The  process  of  cutting  and  burning  the  affected  leaved 
has  ui  keeping  the  insect  in  check.     More  than  3888  trees 

'  reated  and  nearly  2/\  :  [8  leaves  were  cut  and  burned. 

Hidari  irava,  a  Macrolepidopteron  Attacking  the  Coconut  Palm  in  the] 
Dutch    Indies.--    j.uimans,   S..    in    Medededeeeliw    ten    ran   het  Laboratorium   vooi 

1-31,  .)  pi.  Batavia  1919. 

The  macrolepidopteron  Hidari  irava  Moore  has  often  been  reported] 

»'»  th  J  ava,  Sumatra,  Bali)  as  an  enemy  of  the  coconut  palnij 

In  some  •  the  damage  done  by  it  has  been  considerable.     For   this] 

uthor  undertook  the  study  of  the  life  history  and  parasites  of| 

tli 

he  caterpillars  are  numerous,  the  larger  veins  are  all  that  re- 

ked  by  them.     They  join  together  the  leaf  sej 
typical  manner  by  mean-  of  a  silky  network,  and  hide  them- 
thus    constructed.     These  larvae  have  also  socij 

1  '       >s  nucifera  entioned  in  the  literatuij 

lu'  :  .   The  author,  however,  found  the  larvae  onlj 

lm  and  anothet  palm  probably  belonging  to  the  gend 

cperiments  have  shown  tnat  these  caterpillars  readil] 
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eat  the  leaves  of  the  coconut  palm  and  of  Arenea,  but  will  hardly  touch 
those  of  Metroxylon,  if  they  have  the  liberty  of  choice. 

The  author  gives  a  description  of  the  various  stages  of  development 
of  the  insect. 

The  egg-stage  lasts  from  8-9  days.  In  captivity,  the  female  only  lays 
44  eggs,  but  no  doubt,  the  number  produced  is  much  greater  under 
normal  conditions.  The  larval  stage  lasts  from  32  to  37  days.  The 
chrysalis  stage  occupies  from  10  to  12  days.  One  generation  can  develop 
in  from  50  to  57  days.     The  adult  insect  is  distinctly  an  evening  flier. 

At  Padang  (Sumatra),  a  tachnid,  a  braconid,  a  chalcidid,  and  an 
ophionid  have  all  been  found  to  be  parasites  of  Hidari  irava.  There  Leems 
also  to  be  a  parasite  which  attacks  its  eggs.  The  tachnid  and  the  braconid 
are  its  principal  enemies.  The  braconid  is,  in  its  turn,  infested  by  a  parasite. 
From  each  of  the  braconid  cocoons  kept  under  observation,  two  specimens 
of  the  hyper-parasite  were  obtained  which,  however,  is  somewhat  rare. 
The  braconid,  on  the  contrary,  is  well  represented  :  from  a  single  caterpillar 
of  H.  irava  122  braconid  individuals  were  obtained. 

For  the  control  of  the  macrolepidopteron,  the  author  advises  picking 
off  the  caterpillars  by  hand ,  the  use  of  sprays,  and  the  protection  and  pro- 
pagation of  its  parasites.  Small  coconut  palms  can  be  freed  from  the  insect 
by  removing  the  caterpillars  by  hand,  and  by  spraying.  A  very  effica- 
cious mixture  for  the  latter  purpose  consists  of  1  %0  Paris  green  and  5  % 
lead  arsenate  in  water.     This  mixture  does  not  burn  the  leaves. 

1 301  -  Bronthispa  froggatti  (?),  a  Coleopteron  Injurious  to  the  Coconut  Palm 
in  Sumatra  and  Java.  —  Eeefmans,  S.,  in  Mededeelingen  van  het  Laboratorium  voor 
Plantenzieckten,  No.  35,  pp.  1-4,  3  pi.  Batavia,  1919. 

On  the  west  coast  of  Sumatra  (at  Padang),  and  in  the  west  of  Java,  the 
foliage  of  coconut  palms  of  4  years  of  age  suffers  greatly  from  the  attacks 
of  the  larvae  and  adult  forms  of  Bronthispa  froggatti  Sharp  (1)  or  of 
some  very  similar  species.  The  author  never  observed  any  injury  to  older 
trees.  He  considers  that  the  damage  done  by  the  beetles  and  their  lar- 
vae is  much  aggravated  by  the  presence  of  the  fungus  Pestalozzia  Palmaritm, 
which  appears  to  be  able  to  penetrate  into  the  leaf  tissues  by  means  of  the 
wounds  caused  by  the  insect.  The  writer  describes  the  different  stages  of 
the  life-cycle  of  this  Bronthispa. 

Sometimes,  the  eggs  hatch  out  after  from  7-10  days,  but  usually  not 
before  8-9  days.  The  larval  condition  lasts  31-38  days  ;  the  pupal  stage 
7-9  days.  Under  laboratory  and  cultural  conditions,  52  days  elapse  on 
an  average  between  the  deposition  of  the  egg  and  the  emergence  of  the 
adult  insect  from  the  pupa.  The  adults  live  a  very  long  time  (6-8  months 
under  laboratory  conditions).  The  largest  number  of  eggs  deposited  was 
93  in  6  months. 

At  Padang,  many  of  the  eggs  are  infested  (62  %)  with  a  chalcidid 
parasite,  which  takes  16-17  days  to  develop.  From  each  Bronthispa  egg  a 
single  chalcidid  individual  emerges. 


(1)  Sec  R.,  Jan.,  1915,  No.  103.  (Ed.). 
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Repeated  experiments,  undertaken  with  a  view  to.controlliiig  the  coleop- 

teron,  have  proved  that  the  best  way  of  killing  both  the  adults   and  the 

larvae,  is  to  spray  the  young  coconut  palms  with  a  2  %  solution  of  lead 

All  trees  thus  treated  remain  immune  for  at  least  two  months. 

entive  measure,  it  is  well  to  spray  the  young  trees  in  the 

nursery  with  the  same  solution  before  planting  them  out. 

1302  -  Zeugophora  scutellaris  Suffr.,  a  Coleopteron  Injurious  to  Populus 
deltoides  in  New  Jersey,  United  States.  —  Weiss,  h.  b.  and  Nicolay,  a.  S.,  in 

Enlomolo'ic.il  News,  Vol.  XXX,  Xo.  5,  PP-  134-127,  1  fig.  Philadelphia,  May,  1019. 

Zeugofhora  scutellaris  Suffr.,  a  Chrysomelid  not  hitherto  recorded  in 
New  Jersey,  was  first  observed  in  a  nursery  at  Arlington,  on  June  23. 1918, 
where  it  was  feeding  <>n  the  foliage  of  Populus  deltoides. 

It  is  a  European  species,  which  also  appears  to  be  widely  distributed 
in  the  1'iptetl  State-  (New  Mexico,  Illinois,  and  Indiana). 

In  New  Jersey,  the  adult  beetles  were  very  numerous  during  the  last 
week  of  June  ;  they  preferred  feeding  on  the  terminal  leaves  of  which  the 
lower  surface  was  destroyed,  the  upper  surface  and  all  the  veins  being  un- 
touched. Later,  the  upper  leaf  tissue  and  the  veins  dry  and  break, 
leaving  irregular  holes. 

Eggs  are  deposited  on  the  leaves  and  the  larvae  mine  the  tissues  dur- 

J  iily.     Bj  the  first  week  in  August,  many  of  the  larvae  are  full-grown. 

They  then  leave  the  mines,  and  drop  to  the  ground,  where  pupation   takes 

place,  probably  during  the  spring.  The  adults  appear  in  the  early  part  of 

the  next  summer. 

The  combined  action  of  the  adults  and  the  larvae  produces  injuries 
that  kill  tin  foliage  completely,  most  of  it  drying  and  falling  to  the  ground. 

Arlington,  the  infestation  was  so  severe  that  practically  every  leaf  of 
four  or  five  medium-sized  trees  was  attacked. 

The  life-history  and  habits  of  Zeugophora  scutellaris  are  similar  to 
thos,-  of  Z.  flavicollis,  which  is  reported  by  KaltExbach  as  injurious  to 
'  in  Sw.-dcn  and  Germany. 

Tin-  authors  give  descriptions  of  the  egg,  the  fully-grown  larva,  and  the 
It  form  of  /.  scutellaris. 


The   European  Elm    Sawfly  Leaf-Miner  {Kaliosysphingia    ulmi),  a 

i-nopteron  Attacking  Elms  in  Ontario,  Canada.  —  Chrystal,  r.  x.,  in  The 

rkul  i  ',  Vol.  VI,  Xo.  6,  pp.  7^5-738,  1  fig.  Otawa,  August,  1919. 

11  in  Canada  of  Kaliosysphingia  ulmi,  Suud.  a  hymenop- 

■  u  origin  belonging  to  the  family  of  the  Tenthrcdmidae, 

ered  in  July,  [915,  in  the  neighbourhood  of  Kingston.  The 

Ion   Jun<    [0,1919.  A.  recent  investigation  made 

uthor  tor  the  purpose  of  ascertaining  the  extent  of  the  damage  be- 

thispest  in  the  citj  of  Kingston  and  its  environs,  has  revealed 

1  a  tew  localities,  mainly  on  Ulmus  glabra  Huds. 

Rehd,  for  A'.  Americana  L.  is  not  attacked. 

injured  by  the  eating  away  of  the  inner  parenchymatous 

by  the  numerous  larvae.     Each  larva  starts  an  individual 
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mine,  but  as  the  cavities  become  larger,  they  unite  and  the  entire  leaf 
surface  becomes  blotched  and  blistered.  The  work  of  the  miner  become 
most  conspicuous  in  June.  The  leaves  in  which  a  large  number  of  larvae 
have  been  working  turn  brown  and  wither.  In  the  case  of  two  medium- 
sized  elms  (U.  campestris  T.)  at  Collin's  Bay,  Ontario,  the  whole  tree  was 
affected,  the  foliage  assuming  a  brownish-red  colour  with  the  appearance 
of  having  been  scorched  by  fire.  U.  glabra  and  U.  campestris  are  appa- 
rent^* the  most  liable  to  severe  infestation. 

For  the  control  of  the  elm  sawfly  leaf-miner,  spraying  with  a  tobacco 
extract  containing  nicotine  sulphate  and  soap  is  recommended.  Kerosene 
emulsion  has  also  proved  effective.  The  spraying  must  be  done  in  June,  as 
soon  as  the  tiny  mines  appear  in  the  leaves,  and  the  upper  and  under  sur- 
faces of  the  latter  should  be  thoroughly  coated. 

Prof.  SlinGERLANd  has  also  employed  a  cultural  method  of  control. 
Since  pupation  takes  place  within  an  inch  from  the  surface  of  the  soil, 
and  the  adults  cannot  emerge  from  cocoons  at  a  greater  depth,  he  recom- 
mends the  removal  in  the  spring  of  a  thin  layer  of  soil  from  below  infested 
trees  which  should  be  buried  without  delay  at  a  depth  of  over  six  inches 
below  the  surface.     The  operations  should  be  concluded  before  May  1. 

The  author  gives  descriptions  of  the  larva  and  of  the  adult  sawfly  and 
also  information  respecting  the  biology  of  the  insect. 

1304  -  Chrysobothris  tranquebarica,  a  Coleopteron  Injuring  Casuarina 
equisetifo/l'a  in  Southern  Florida.  —  Snyder,  T.  E.,  in  Journal  of  Agricultural 
Research,  Vol.  XVI,  No.  6,  pp.  155-163,  2  fig.,  4  pi.  Washington,  D.  C,  191Q. 

In  April,  1916,  for  the  first  time,  serious  injury  was  reported  to  have 
been  done  to  young  trees  of  Casuarina  equisetiiolinm  Forster,  a  species  much 
cultivated  in  Southern  Florida,  by  a  buprestid  beetle  identified  as  Chry- 
sobothris tranquebarica  Gmelin  (the  mangrove-  borer). 

The  investigations  of  the  author  resulted  in  the  discovery  that  this  in- 
sect was  a  common  and  destructive  enemy  of  the  red  mangrove  (Rhizophora 
Mangle  !<.),  whence  it  had  spread  to  the  casuarina  trees. 

The  beetle  only  attacks  these  two  species  of  tree  when  the}*  are  alive. 
Small  Casuarina  trees  are,  as  a  rule,  injured  near  the  base  ;  individuals  over 
three  years  of  age  are  usually  not  attacked,  except  as  regards  the  tops  or 
branches. 

The  adult  insects  feed  on  the  tender  succulent  bark  of  their  host. 
The  eggs  are  laid  in  little  crevices  under  loose  bark,  usually  in  the  middle 
trunk.  The  young,  as  soon  as  they  are  hatched,  bore  through  the  cam- 
bium to  the  surface  of  the  wood,  and  as  they  feed  on  the  cambium  and  .urow, 
the}*  extend  their  burrows  horizontally,  spirally,  or  longitudinally.  When 
full-grown  the  larva  bores  into  the  wood  to  a  considerable  depth,  and  ex- 
cavates its  pupal  cell.  It  also  excavates  a  hole  for  the  exit  of  the  beetle ; 
this  runs  from  the  pupal  cell  to,  or  near  to  the  surface. 

Many  Casuarina  and  Rhizophora  trees  have  died  from  the  attacks  of 
Chrysobothris. 

Though  the  latter  has  numerous  natural  enemies  they  arc  not  sufficient 
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control  it.     Among  its  predatory  foes  are  two  birds  Colaptes  auratus 

and  Melanerpes  erythrocephalus,  the  larvae  of  the  beetles  Tenebroides  sp. 

and   1  j  sp.     Two  species  of  hynienopterous  parasites  also  attack  the 

mangri  rer,  Atanycolus  rugosiventris  Ashmead,  and  A.  labena  n.  sp. 

All  badly  damaged  (  asuarina  trees  should  be  cut  and  burnt  between 

tember  and  .March  in  order  to  kill  the  insects  before  they  emerge.     The 
tn<  be  entirely  removed, cut  off  near  the  ground,  or  merely  topped, 

ord'ng  to  what  the  cirenmstances  require.  Since  the  borer  usually 
attacks  the  young  trees  near  the  base,  care  should  be  exercised  that  no 
infested  stumps  remain.  Trees  only  slightly  damaged  and  showing  evi- 
dence of  quick  recovery  should  not  be  cut.  Young  Casuarina  trees  growing  in 

►ximity  of  mangrove  swamps,  or  near  other  infected  Casuarinas,  should 

be  examined  carefully  in  vSeptember  and  March,  and   the  young  larvae  of 

the   beetle   killed   by   spraying   the   affected   portion   of   the  trunk  with 

poisoned   kerosene    emulsion  containing    sodium    arsenite    and    made  in 

rd  nice  with  J.  C.  CRAIGHEAD'S  formula. 

-in  April  to  June,  when  large  numbers  of  the  adult  beetles  are  flying 
about  and  feeding  on  the  trunk,  they  should  be  killed  by  the  use  of  the  same 
emulsion. 

* 

No  pruning  of  Casuarina  fives  should  be  attempted  between  April  and 
August,  since  the  consequent  flow  of  sap  would  attract  the  adult  coleop- 
to  the  trees.     Mangrove  stakes  ought  not  to  be  employed  to  support 
ing  trees,  as  they  attract  the  larvae  of  Chrys.  tranquebarica. 

Thaumetopoea  {Cnethocampa)  processionea,   Injurious  to  Cork 

Oaks  in   Morocco.  -  Chai.vk,  |.,  in  Bulletin  de  la  Societed'etudeet  de  vulgarisation  de  la 

rieole,  Vear  XVIII,  No.  7,  pp.  65-67.  Bordeaux,  July,  1919. 

Towards  the  end  of  June,  1918,  while  crossing  the  Forest  of  Mamor 

M"'  "  '»■•  author  noticed  the  great  damage  done  to  the  cork  oaks  . 

by    the  caterpillars   of   Thaumetopoea   (Cnethocampa)    processionea.     For 

lan  5  km.  along  hi-  line  of  route,  and  for  a  depth  of  about  10  km., 

were  completely  stripped.     Such  destruction  is  of  frequent  oc- 

the  cork  oaks  are  usually  attacked  now  in  one  zone,  and 

another  of  the  immense  forest,  and   it   is  rare   that   the  affected 

tensive.     All  the  trees  stripped  in  June  by  the  "  processional 

ik  "   were  attacked  within   a   fortnight   at  the   longest. 

1"'r,,<'-  ""  '  -  have  been  taken  for  the  control  of  this   macrole- 

pidopteron. 
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PREFACE 


■\  though  arranged  alphabetically  retains  the  grouping  of 
the  in  the  International  Review. 

Except  in  th  •  case  of  the  original  articles,  which  are  numbered  accord- 
,  the  numbers  of  each  subject  refer  to  the  paragraphs  in 
■:ial   Review. 
Tli  'i  three  parts  :  one  of  the  original  articles,  one  con- 

cerned with  Agricultural  Intelligence  and  the  last  with  Plant  Diseases. 

in  the  Bulletin  with  reference  to  scientific  terms  and 

iuthors,it  should  be  noted  that  the  correct  spelling  can  be 

.  in  the  Index. 

The  Table  used  t'"r  the  conversion  of  the  Weights,  Measures  and  Money 

v  irious  countries  to  the  Metric  System  is  included.     A  list 

>;  the  Periodical  Publications  reviewed  by  the  Bureau. 

Tin-  [ndex  was  prepared  by  redacteurs  :  Dr.  Giulio  Provenzal  and  Prof. 

•'.i<>  Trinchieri,  the  latter  compiled  the  Index  of  Plant  Diseases.     The 

wh  •     ilu   English   Edition  by  redactrice  Miss  M.  L.  Yeo. 


I.  -  ORIGINAL  ARTICLES 


Cari,e  GEORGES.  -  Stock  Breeding  in  Madagascar,  page  i. 

CapiTaine  Jtjuen.    -    Agricultural  Tractors    and    War  Tractors,    page  785, 


II.  -  AGRICULTURAL  INTELLIGENCE 


A)    INDEX. 


Abies.  See  Firs. 

Abura-giri,  Aleurites  cordata,  203. 

Acacia  arabica,   1. 

Acacia  Catechu,  1. 

Acacia  verek,  146. 

Acanthia  spp.,  495. 

Acer  spp.  See  Maple. 

Adhatoda    Vasica,  288. 

Adzuki  Bean,  Phaseolus  angularis, 
862. 

Aerial  Photography  :  In  Agricultu- 
ral Instruction,  415. 

Africa :  Bamboos  and  their  Geo- 
graphical Distribution,  172. 

Africa,  French  West :  The  Revic- 
tualling  in  Flour,  40.  Agricultural, 
Forestal  and  Stock  Breeding  Pro- 
duce, 146.  Cereals  and  Legumi- 
nosae,  193.  Economic  Develop- 
ment, 272.  Agricultural  Education, 
558.  The  "  Filao"  {Caauarina  spp.), 


A  Tree  of  Interest  for  the  Reaf- 
forestation of  Senegal.  612*.  Pro- 
duction of  Fats,  888. 

Africa,     North  :     Cotton,     Growing. 
1138. 

Africa   South  :  Forestry,  743. 

Afrormosia  laxifolia,   1076. 

Afzelia  africana,  1076. 

Agadirachta  indica,  643. 

Agama  stellio,  1210. 

Agava  sisalana  :    Culture    in    Africa, 
463.  In  Sicily,  11 41. 

Agricultural  Bacteriology :  Tests  of 
Commercial  Cultures  for  Legume 
Inoculation,  171.  Is  Symbiosis 
Possible  between  Legume  Bacte- 
ria and  Non-Legume  Plants  ?, 
Hxperiments  on  Cross-inoculation 
of  Leguminosae  in  V.  S.  A..,  6 
On  a  Species  of  Bacteria  found 
in  the  Roots  of  Rocket    [Dipl  I 
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Study     on 
Marble    by    Roots  in 
th<  ind     Absence     of 

via.    li' 
cultural   botany  :   See  Chemistry 
id  riant  Physiology, 
cultural     Institutions:     Progress 
in    Latin    America,    7.    Temporary 
t  Courses  in  Ohio.  U.  S    A., 
oi    Aerial  Photogra- 
t    in    Agricultural    Instruction, 
41^     M<»\v  to    become  a  Colonist: 
The  Maison-Carree  School  of  Agri- 
Ugiers,  557.  Instruction  in 
French   West    Africa  :   The  School 
Agricultural    Technology    and 
entitle   Research  at   Bingerville, 
itific  <  hganisation  of  Agri- 
Iture  in  the  Colonies.   812.    The 
Hill     Station    of    Hon-Ba,     Indo- 
china Proposal  for  the  Foun- 
;     an     I'.xperimental    Sta- 
Saharau  Crops  and  of   a 
ical  Research  Station  in  the 
The   Reform  of  the 
Hi}             ricultural  Instruction  and 
Agricultural    Experiment 
itions    in    Italy,     1074.    Creation 
hool  at  Madagas- 
A    'limber  Institute   for 
h    Empire,    o> 

.  8. 

• 

[ndustrial  Alcohol  tor  Car- 

Ucohol 
Alco- 
:i  from  Marine    \1 

d    .is    a 

Ucohol,    '.(i     Possible 

Ucohol    Manufactu 

Distill 
ttfavourabi    to  Crops, 


Algae  :  Marine  Algae  as  Food  for 
Horses,  225.  AJcohol  Production 
from   Marine   Algae,    249. 

Algeria  :  Draught  Camels  in  the  Al- 
gerian Sahara,  85.  Vine  Growing 
on  the  Rich  Plains  of  the  Algerian 
Shore,  472.  The  Maison-Carree 
School  of  Agriculture,  557. 

Alkekange,   Physalis  peruviana,   908. 

Almond  :  Cultivation  in  Morocco,  803. 
Abnormal  Growth  of  the  Graft 
Compared  with  the  Stock  in  cer- 
tain cultivated  Almond  Trees  in 
Italy,  907.  In  California,  911. 

Alston ia  scholaris,  904. 

Aluminium :  Influence  on  Germina- 
tion and  Growth  of  Plants,   1111. 

Alzelia  bijunga,  742. 

Amoora  Rohituka,  643. 

Analysis  of  Agricultural  Products : 
Analysis  of  the  Rice  Straw  of 
Burma  and  some  Oils  from  Sierra 
Leone  and  Other  Products  at  the 
Imperial  Institute,  London,  8.  Lime 
Content  of  Different  Plants,  10. 
Sampling  Field  Plots  for  Bacte- 
rial Analysis,  16.  Oil  Content  in 
Different  Species  of  Peanuts,  52. 
Composition  of  Indo-Chinese  Cas- 
tor Oil,  53.  Composition  of  the 
Water  Soldier,  StraHotes  abides,  81. 
Chemical  Study  of  the  Fruit  of 
Camellia  drupifera,  113.  New  Me- 
thod of  Estimating  Caffeine  in 
Coffee,  118.  New  Method  of  Ana- 
lysing Butter,  120.  Deterioration 
of  Eggs  from  the  Point  of  View 
of  Sanitary  Inspection,  121.  Inor- 
ganic Composition  of  a  Peat  and 
the  Plant  from  which  it  was  For- 
med, 151).  Composition  of  the  Mis- 
chsalz.  (Ammomco-potassic  Nitra- 
te), 170.  Chemical  Composition  of 
ipes  during  Ripening  in  Cali- 
fornia, 170.  Analysis  of  Coffee 
Dregs,  jj2.  Composition  of  ('.oats' 
Milk  in  California.  228,  Analysis 
of  Chemical    lVrtilis,  2.    Ana- 
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lysis  of  Grain  Sorghums,  315.  Soy- 
bean Milk  and  its  Composition, 
316.  Average  Percentage  Composi- 
tion of  the  Rations  and  Main- 
tenance Cost  of  a  Cow,  337.  Com- 
position of  Buffalo  Milk,  372. 
The  Food  Value  of  Argentine 
"  Tasajo  ",  374.  New  Method  for 
Determining  Volume  Weight  of 
Irrigation  Water,  422.  Chlorine 
Index  and  Humus  Content  of 
Soils,  424.  Taking  Soil  sSamples, 
431.  Analysis  of  Forest  Soils,  432. 
Chemical  Composition  of  "  Linzaad- 
kaf  koek  "  and  of  "  Karwykaf- 
koek  ",  487.  Oil  Extracted  from 
the  Fruit  of  the  Elm,  517.  Compo- 
sition of  the  Conepia  graudiflora 
Oil,  518.  Analysis  of  an  Egg  Pow- 
der, 524.  On  the  Phosphorus  and 
Nitrogen  Content  of  the  Water 
in  which  Vegetable  Food  Products 
are  Boiled,  554.  Diagnosis  of 
Tuberculous  Meat,  556.  Loss  on 
Ignition  Method  for  the  Determi- 
nation of  Organic  Matter  in  Soils, 
566.  Absolute  Salt  Content  of 
Soils,  567.  On  a  Very  Delicate 
Reaction  of  Copper,  568.  Composi- 
tion Of  the  Erytrean  and  American 
Corozos,  622.  Analysis  of  Common 
Bracken  (Pteris  Aquilina),  689. 
Analysis  of  Locusts  Used  as  Ma- 
nure, 690.  Solubility  of  Basic  Slag 
in  Diluted  Organic  Acids,  691.  The 
Solvent  Action  of  Dilute  Citric 
and  Nitric  Acids  on  Rock  Phos- 
phate, 692.  Analysis  of  the  Green- 
sands,  694.  Chemical  Constituents 
of  the  Cotton  Plant,  700.  Nitro- 
gen Content  in  Tops  and  Roots  of 
Head  Lettuce  Plants,  701 .  Chemical 
Composition  of  the  Flour  from 
the  Seeds  and  Starch  from  the 
Roots  of  Icacina  senega  lens  is,  j>j. 
Analysis  of  the  Leaves  and  Seeds 
of  Crotalaria  usavamoensis,  729. 
The    Identification    of   Timber    by 


the  Colouring  Matter  it  Contains,. 
741.  Sudan  Grass  Percentage  Com- 
position,    753.    Analysis    of    Mus- 
sels,  763.   Composition  of  Aspara- 
gus,  809.     Composition    of    Street 
Sweepings   and   Droppings  of  Ani- 
mals Used  for  Manure,  825.   Com- 
position   of    Egyptian    Phosphates 
of  Lime,  828.  Average  Composition 
of    Alsatian    Potassic    Salts,    832. 
Composition      of      Kalikalk,     833. 
Composition  of  Nitrated  Peat,  835. 
Qualities  of  Seven  Rices   and  the 
Ashes,    870.     Nutrient   Substances 
Abstracted  fom  the  Soil  by  Rice, 
871.   Analysis  of  Pueraria   hirsuta, 
879.    Average    Percentage   of   Ker- 
nels and  Double  Kernels  of  Differ- 
ent   varieties     of     Californian    Al- 
mond   Trees,    911.   Composition  of 
Maize  Silage  and  Cottonseed  Meal, 
934.     Composition    of     Dried    Fig 
Must,    y8o.    Chemical    Analysis    of 
Wheat    Flour    Substitutes    and    of 
Bread  made  with  these  Substitu- 
tes,   989.    Analysis   of   Grape    Oils 
from    Vitis    hederacea,    994.  Analy- 
sis of  Oil  of  Fenugreek,  995.    Phy- 
sical   Constants    of    Ceratotheca    se- 
samoides  Oil,  996.  Composition  and 
Distillation    of    Rice    Husk,    999. 
Nutritive    Elements    Contained    in 
Average    Daily    Ration    in    Italy. 
1067.  Composition  of  Mexican  Cin- 
chona Bark,    1149.    Determination 
of    the    Distribution    of    Nitrogen 
in    Certain    Seeds,    1180.    Analysis 
of     Useful     Desert     Plants,     11 81. 
Composition  of  Ewes  Milk,     1195. 
Analysis  of  Various  Milks.   12J5. 

Anas  boscas,  350. 

Anatomy  and  Physiology  of  Live 
Stock:  Characteristics  of  Mada- 
gascar Zelms.  page  .•;.  Dimensions 
and  Weight  of  tin-  Body  in  Rela- 
tion to  the  Internal  Organs  in  the 
Garfagnina  and  Pisana  di  Colle 
Breeds   of    Italian   Sheep,    220,    In- 
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flU)  •   the   Ratting   Period  on 

the  Pat  Content  of  Milk,  751.  The 
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3     \hum  :      Substitute 
irley  in  Malting  Operations, 

nanthus,  206. 
Animal  Fal 
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'.iuris   !  l,   1 46 

Varieties  in  Ohio, 

I  >n     the     Number     of      Pips 

in  rches  in  U.  S.  A., 

oltivation  in  Denmark,  739. 

The  Cider  Apple  of  the  High  Pla- 

■ix  of  [ndo-China  (Pyrus  Dou- 

9.    The    Effect    of    Cross 

tion  on  the  Size,   Colour, 

and  Quality  of  the  Apple, 

Ar.iki     1 1 -j. 
Arbutin 

hatnii,    294. 
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its     Resistant    to 

mditions,   455. 
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803.  Cultivation  and  Value  of  the 
Wormwood  used  in  the  Manufac- 
ture of  Vermouth.   1147. 

Artemisia  spp.    1147. 

Artichoke  :      Culture,      Studies      and 

Experiments  in  New  Vork  State, 

6.   Cultivation  in  Ethiopia,   414. 

Artocarpus  integrifolia,  873. 

Aram  italicum,  43,   109. 

Arundinaria  tessellata,  172. 

Ascaris  lumbricoides ,   11 66. 

Ash  :  Ash  Wood  in  the  Aviation  In- 
dustry in  Italy.  2 14. Afforestation 
in  Morocco,  11 62. 

Asparagus  :  Food  Value,  809. 

Aspen  :  Productivity  in  Sweden,  611. 

Asperula  odorata,  603. 

Asphodelus  ramosus,  108. 

Asses :  Breeding  in  Morocco,  413. 
The  Martina  Franca  Donkey  (Apu- 
lia, Italy),  400.  Italian  Census, 
1182. 

Atractylis  gummifera,  464. 

Aubergine.   See  Egg-plant. 

Australia:  Cotton  in  Queensland,  886. 

Avocado.  "  Chinin  ",  a  New  Va- 
riety "  from  Mexico,  606. 

Avodire,  Antiaris  toxicaria,   \y. 

A  vara    Bwana,  576. 

Azobe,  Lop/iira  procera,   146: 

Azofication,   420. 


Babesiosis,  330,  1165. 

Babul.   Acaria  arabica,  1. 

Bacchant  cordifolia,  477. 

Bat  alalia   monostachya,   204. 

Badi,    S  phalus    Pobeguini, 

Balsa    69. 

Bamboo;    Geographical    Distribution 
in  Africa,   172.   Bamboos  in  Tonkin 
I  "sed   in    Paper  Manufacture,   1144. 
Experiments  in  Morocco,   1162. 
spp.,   172. 

Banana  :  Foundation  of  an  Industry 

utilising  the  Fibres  of  Banana  with 

Edible    Fruit,     117.    Stems     as    a 

(1  for  Cattle,  -  ;8    Banana  Floor 
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and  its   Substitutes,   773.    Cultiva- 
tion   in    Colombia,    912.  Nutritive 
Value,    1070.    Banana  Cider,  1232. 
Bang  lang,  742. 
Baphia  nitida,  8 
Barium  :  Effects  of  Certain  Compounds 

on  Plant  Growth,  850. 
Barley  :  Action  of  X-Rays  on  Grains 
in  Relation  to  Dietary  Deficiency 
6.  Relative  Lime  Content  and  Re- 
quirement etc,  10.  Characters  Stu- 
died at  the  Genetic  Station  of 
Verrieres.  France.  181.  Compara- 
tive Cultural  Tests  in  Sweden,  192. 
Production  and  Cropped  Area  in 
Morocco,  272.  Activity  of  the  Po- 
lish Selection  Society,  301.  Experi- 
ments in  the  Transformation  of 
W inter  Cereals  into  Spring  Cereals, 
303.  Extreme  Northern  Limit  of 
Cultivation  and  Area  cultivated  in 
Finland,  412.  Cultivation  in  Ethio- 
pia, 414.  Barley  Crosses  in  Japan, 
582.  Hybridisation  and  Selection, 
712.  Cultural  Trials  in  Seeland, 
Denmark,  724.  Cultural  Trials  of 
Different  Varieties  of  Two-Rowed 
Barley  in  Denmark,  725.  Selection 
in  Italy,  854.  Selection  in  Ireland, 
858.  Contribution  to  the  Study  of 
Autumn  and  Spring  Cereals,  866. 
Genetic  Factors,  1118. 

Barn  Swallow  Bug,  Acanthia  hirundi- 
nis,  495. 

Barwood,     Pterocarpus     soyauxii,     8. 

Bassia,  908. 

Bay  Rum  Tree,  Pimenta  acris,    469. 

Beans :  Cultivated  Area,  Yield  and 
Production  in  Burma,  1.  Relative 
Lime  Content  and  Requirement  etc., 
10.  Utilisation  of  the  Lima  Kid- 
ney Bean  (PJiaseolus  lunatiis) 
as  a  Human  Food-stuff,  275.  Pre- 
servation of  Beans,  378.  Cropped 
Area  in  Finland,  412.  Action  of 
Fluorides,   11 10. 

Bed  bug,  Acanthia  lectularia,  495. 

Bee-Keeping  :  In  Spain,  88.  In  Mo- 


rocco, 413,  498.  In  Ethiopia,  414. 
Fertilising  and  Crossing  in  Bees, 
351.  Bee-Keeping  in  Large  Towns, 
499.  Crotalaria  usaramoensis  as  a 
Honey  Yielding  Plant  in  the  Dutch 
East  Indies,  729.  Wintering  Bees 
in  U.  S.  A.,  964.  Bee-Keeping  in 
Netherlands,  965.  In  Syria  and  Le- 
banon, 1 210.  Nosema  Disease,  1211. 

Beet  :  Comparative  Variability  of 
Mangel  Wurzels  and  Sugar  Beets, 
583.  Preservation  in  Siloes,  651. 
Action  of  Fluorides,   11 10. 

Belgian  Congo  :   Contribution  to  the 

,  Study  of  the  Flora  and  Fauna, 
576.  Hevea  Plantations,  600.  Do- 
mestication of  the  African  Ele- 
phant, 633.  Production  of  Market 
Garden  Seeds,  736. 

Belladonna,  603. 

Benefing,   114. 

Benzoic  Acid.  Agricultural  Source  of, 

377- 
Berbery,  414. 

Berbersa,  414. 
Berlinia  sp.,   1076. 
Beimuda  Grass,  958. 
Betel  Palm  :  In  Burma,  1 . 
Billian   (Borneo  Iron  wood),   4^ 
Bird  Mite,    Derma nvssus    hirundinis, 

495- 

Bixa  Orellana,  576. 

B6-de,   742. 

"  Bois  bouchon  ",  369. 

"  Bois  d'Inde  ",  Bois  d'lnde  Anise", 
"  Bois  d'Inde  Citronelle  ",  4691 

Boophilus  austral  is  :  Intermediary 
Host   of   a    Babesiosis,    3 

Boric  Acid:  Harm  in  Using  this  Acid 
for  Preserving  Food.   555. 

Borassits  flabellifer,   t,   146 

Borassus  aethiopicum,   C152. 

Borneo  Camphor,    $.76. 

Borneo  :   Forestry,    176. 

Borneo  Iron/wood,    176. 

Boron  :  Investigation  into  the  Ef- 
fect on  Crops  and  its  Distribution 
in  tlu    Principal  Plants  and  in  the 


•  nt    Parts  of  the  U. 

imon,  6i 
Comparative  Study  of  its  Di- 
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ricultural    Instruction,    7. 

Plants  Damaged  by 
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;      Contribution    to    the 

Know  ;    Brazilian  Oestrinae, 

Stock  Rearing  and  Meat   Trade, 

Cotton     Production    in    the 
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Making  :    Contribution    to  the 
ead    Making    Proper- 
ad    the   Mycology   of   Maize, 
'  phi  la,    a    Hypho- 
nr  Ibserved  on  Army  Bread 

i  New  to  the  Italian  Mycologi- 
Bread  Making  with 
Lime   Water.    811.    Hydration   Ca- 
:  Gluten  from  Strong  and 
Weak   Flours,  987.  Chemical  Ana- 
»f    Wheat    Flour    Substitutes 
id  made  with  these  Sub- 
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velopment,  297.  Cropped  Area  in 
Finland,  412.  Influence  of  Chlo- 
rides on  Growth,  848. 

Buffaloes  :  Rearing  in  Indo-China, 
333.  Comparison  between  the  Gu- 
jerati  and  Delln  Breeds  of  Hindoo- 
Buffaloes  for  Milk  Production,  341. 
Live    Stock    Census    in    Italy,  118. 

Bulgaria  :   Fats  and  Oils,  902. 

Bulrush  (Typha  latifolia),  11 34. 

Bur  Clover  [Medicago  denticulata), 
416. 

Burdock,  603,   1102. 

Burr  Clover,   1098. 

But itt,  438. 

Butter :  New  Method  of  Analysis, 
120.  Co-operative  Creameries  and 
Cheese  Factories  in  Minnesota, 
U.  S.  A.,  1914,  373.  Production 
and  Export  in  Finland,  412.  Pro- 
duction in  Russia,  991.  Tempera- 
ture of  Solution  of  Butter  Fat  in 
Various  Reagents,  1 251 .  The  House- 
hold Farm  Tests  for  Butter  and 
Oleomargarine,  1252.  National  and 
State  Marks  Adopted  in  the  U.  S.  A. 
for   Butter  and  Cheese,    1253. 

Butter  or  Tallow  Tree  (Peiitadesma  bit- 
ty race  a),   S. 

Buxus  Macowan,   743. 


CABBAGE  :  Relative  Time  Content 
and  Requirement  etc.,  10.  Fluo- 
rine Action  on  the   Plant,    mo. 

Cacao:  Shield  Grafting  in  Java.  68. 
Cultivation  in  Madagascar,  324. 
World's  Production  in  mr  and  the 
Interest  of  Cocoa-Growing  in  Indo- 
China,    |O.S. 

Cachiyuya  le  pamparum}),  460. 

'4S,    J   |0. 

Canuls :  Draught  Camels  in  the 
Algerian  Sahara.  85.  Bleeding  in 
Ethiopia,    414.    Dromedary  Mange, 

[84.   Protection  of  Camels  Against 

the     Attacks     of     Taluunds.      746. 
1'h.  tge  of    Fry  ma  bet- 
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berum  from  the  Mother  to  the 
Foetus  in  the  Debah,  747. 

Camellia  drupifera,   113. 

Camellia  japonica,  203. 

Cam  Wood,  8. 

Can,  207. 

Canada  :  Wheat  Growing,  190.  Hard- 
wood Distillation  Industry,  253. 
Canadian  Pulp  Wood  Resources, 
1163. 

Canarium  occidentale ,   146. 

Canarium  zeylanicum,  288. 

Canavalia  ensiformis,  439:. 

Candelilla,  65. 

Candle-nut  Tree,  997,  1237. 

Cangamba  (Conepatus  chilensis)  :  Sna- 
ke destroying  Mammal  of  South 
America,   352. 

Cape    Boxwood    [Buxus    Macowani), 

743- 
Carapa  guianensis,  643. 

Carapa  sp.,   1076. 

Carlephyton,  873. 

Carrot  :  Relative  Lime  Content  and 
Requirement  etc.,  10.  Influence  of 
Chlorides  on  Growth,  848.  Compo- 
sition and  Proportion  of  Ashes, 
1 102.  Action  of  Fluorides,  11 10. 

Carum  copticum,   8. 

Castilloa,  465. 

Castor  Oil  :  Composition  of  Indo- 
Chinese  Castor  Oil,  53.  Cultivation 
of  Different  Varieties  in  the  South 
of  France,  317.  Inheritance  of 
Certain  Characters,    584. 

Casuarina  spp.    612. 

Cattle  :  Stock  Breeding  in  Madagas- 
car, page  3.  Researches  into  the 
Influence  of  the  Nucleo  Proteins 
of  the  Udder  on  the  Milk  Secretion 
of  the  Cow,  79.  Meat  Production 
in  Relation  to  the  Capacity  of 
Cattle  to  gain  Weight,  Investiga- 
tions in  Italy,  84.  Census  in  French 
West  Africa,  146.  Prophylaxis  of 
Cattle  Plague,  217.  Contagious 
Abortion,  218.  Moroccan  Draught 
Oxen,  226.  Wintering  and   Fatten- 


ing Beef  Cattle    in  North  Carolina, 
U.  S.   A..  227.  Census  in   Morocco, 

272.  Oxen  in  French  West  Africa, 

273.  Breeding  in  Madagascar,  274. 
Live-Stock  Rearing  in  Indo-China, 
333.  Five  Years  of  Calf  Feeding 
Work  in  Alabama  and  Mississipi, 
336.  The  Economical  Winter  Feed- 
ing of  Beef  Cows  in  the  Corn  Belt 
of  the  U.  S.,  337.  Researches  on 
the  Use  of  Mustard  Seed  Cake  and 
Meal  as  Food  for  Dairy  Cattle,  in 
Denmark,  338.  Stock  Rearing  and 
the  Meat  Trade  in  Brazil,  339. 
Cattle  Raising  in  the  Dominican 
Republic,  340.  In  Morocco,  413. 
In  Ethiopia,  414.  Maize  Silage  in 
Rations  for  Fattening  Steers.  Ex- 
periments in  Missouri,  U.  S.  A.,  491 . 
Sunflower  Silage  for  Dairy  Cows  : 
Experiments  in  Montana,  U.  S.  A., 
493.  Silkworm  Chrysalid  Meal  as 
a  Food  for  Dairy  Cows  :  Experi- 
ments in  Italy,  494.  Cattle  Feeding 
with  By- Products  of  Erytrean  Co- 
rozo  Nut ;  Experiments  in  Italy, 
622.  Influence  of  the  Rutting  Per- 
iod on  the  Fat  Content  of  Milk, 
75 1 .  Digestion  of  Starch  by  the 
Young  Calf,  757.  Banana  Stems 
as  a  Food  for  Cattle  in  India,  758. 
Investigations  on  Digestion  in  Cat- 
tle, 934.  Study  of  the  Birth  Weight 
of  Calves,  944.  Comparison  of 
Concentrates  for  Fattening  Steers 
in  the  U.  S.  A.,  945.  Research  on 
the  Galactagogic  Effect  of  Certain 
Drugs  in  U.  S.  A.,  <>4<>.  Manioc 
Flour  and  Butter  Production,  047. 
Correlation  between  the  Percent- 
age of  Fat  in  Cows  Milk  and  the 
Yield,  948.  Testing  of  Purebred 
Dairy  Cows  in  New  Zealand,  949. 
French  Cattle  in  Argentina,  950. 
General  Census  in  Mauritius.  1918, 
951.  The  Open  Shed  Compared 
with  the  Closed  Barn  for  Dairy 
Cows,    <)52.    Contribution    to    the 
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Ph  sphorous  and  Cal- 

cium lism    as    Related    to 

Milk   -  :i .    i  178.   The  Requi- 

Growth     in     Cattle, 
,  ,  neral     Census     in     Italy, 

Purchase  Price  and  Cost  of 
of  Bulls  in  U.  S.  A., 
lour  of  the  Newly  Born  in 
Han  and  French  Breeds  of  Cat- 
Weights     of     Typical 
irthoms  in  !'.  S.  A  .   1  [86.  Milk 
ile   Diet  of  Calves,    1187. 
me      Factors      Influencing     the 
'1    and    Size    of    Dairy    Hei- 
■   Maturity.  1  188.  The  Feed- 
Concentrated  Food  to  Dairy 
Pi  sture  in  England,  1190. 
ifluence    of    Barley   on    the 
Milk   Secretion   of  Cows,    1191.    A 
:;     "I     Concentrates     for 
oing   Steers  in   the   South    of 
r    S    A       1192     Breed  and  Size  of 
tors    Electing  the  Eco- 
if  Mill:  Production,  1  229, 

rnicifera,   207. 
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'  :   African    1  \6.     Incense   Cedar, 
1 ,    1158. 
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195. 
1 16. 
ped    Area    in    Burma, 
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Cultural    Tests    with 
oi   Wheal   and 
li  n.  mi .  Comparative 
•  with  Barlej .  Spring 
1  •     in  Sweden,    t< 

■•  tonnation 


of  Winter  Cereals  into  Spring  Ce- 
reals. 303.  Yields  of  Winter  Grains 
in  Illinois,  U.  S.  A.,  310.  Cropped 
Area  in  Finland,  412.  Comparative 
Cultural  Tests  with  Varieties  of 
Wheat,  Rye  and  Oats  at  Fomo, 
Norway,  453.  Cultural  Trials  with 
Wheat,  Barley,  and  Oats  in  See- 
land,  Denmark,  724.  Cultivation  in 
Morocco,  803.  Contribution  to  the 
Study  of  Autumn  and  Spring  Ce- 
reals, 866.  Cultivation  in  Cyrenaica, 
1063. 

Ceroxylon  andicolum,  294. 

Ceylon  :  Rubber  Production,  206. 
Cultivation  of  the  Robustas  Types 
of  Coffee,  322. 

Chamaecyparis  Lawsoniana,   329. 

Chamaedorea  spp.,  294. 

Chamaerops  humulis,  803. 

Characostomuni  longemucronatum,  930. 

Chari :  Cofiea  excelsa,  466. 

Chayote,  44. 

Cha  yu  Kuotzu.  Tliea  Sasangua,  2112. 

Cheese  :  Co-operative  Cheese  Facto- 
ries in  Minnesota,  373.  Produc- 
tion and  Export  of  Cheese  from 
Finland,  112.  The  Bacterial  Flora 
of  the  Whey  from  Grana  Cheese, 
=,22.  A  Study  of  the  Streptococci 
concerned  in  Cheese  Ripening,  77S. 
Bacterial  Flora  of  Roquefort  Chee- 
se, 770..  Neufchatel  and  Cream. 
Cheese  Farm  Manufacture  and 
Use  :   Researches  in  U.  S.  A.,  1006. 

Chemistry  and  Plant  Physiology  :  The 
Action  of  X-Rays  on  the  Germina- 
tion of  Barley,  6.  Soil  Acidity,  and 
its  Relation  to  Plant  Growth,  10. 
Observations  on  the  Medlar  Tree 
Flower  and  the  <  >rigin  of  the  Stone- 
less  Medlar  in  Italy,  26.  On  CysU>p~ 
/ens  alpina  Fern  containing  Hy- 
drocyanic Acid,  27.  Production  of 
Glycocol  by  Isaria  densa,  28.  Phy- 
siological Chemical  Studies  on  the 
Soybean,    20.     bamboos    and     their 

'graphical  Distribution  in  Africa, 
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172.  Acer  Guyoti  Beauverd,  a 
Hybrid  Maple  Found  in  Upper 
Savoy,  France,  173.  Investigations 
into  the  Leaf  Glands  of  the  Peach 
and  their  Relation  to  the  Constitu- 
tion of  the  Flower,  174.  Distribu- 
tion of  the  Mineral  Elements  and  the 
Nitrogen  in  Etiolated  Plants,  175. 
Changes  in  the  Chemical  Composit- 
ion of  Grapes  during  Ripening  in 
California,  176.  Pre-determining  In- 
fluence of  the  Physiological  Con- 
ditions of  the  Seed  upon  the 
Course  of  the  Subsequent  Growth 
and  upon  the  Yield,  177.  Difference 
in  Action  of  Radium  on  Green 
Plants  in  the  Presence  and  Absence 
of  Light,  178.  Investigations  in 
U.  S.  A.  on  Temperature  of  Small 
Fruits  when  Picked,  179.  Experi- 
ments on  Acclimatisation  of  Palms 
in  the  Island  of  Elba,  Italy,  294. 
Root  Tropism  caused  by  the  Ap- 
plication of  Carbonic  Acid  to  the 
Soil,  295.  Mineral  Matter  Extract- 
ed from  the  Soil  by  Young  Rice 
Plants  :  Investigations  in  the  Dutch 
Indies,  296.  Comparison  between 
the  Salt  Requirements  of  Buck- 
wheat Plants  during  the  First  and 
Last  Stages  of  their  Development 
in  Solution  and  Sand  Cultures,  297. 
A  Physiological  Study  of  the  Sul- 
phur Requirement  of  the  Purple 
Clover,  298.  Physical  Factors  of 
Transpiration  of  Parasitised  Lea- 
ves, 299.  Is  Symbiosis  possible  bet- 
ween Legume  Bacteria  and  non- 
Legume  Plants?,  300.  Butia,  a 
Palm  with.  Edible  Fruit  for  the 
Cote  d'Azur,  France,  438.  Notes 
on  Some  Vegetable  Globulins,  439. 
Utilisation  of  the  Curves  of  the 
Limits  of  Germination  of  Seeds  af- 
ter Immersion  in  Solutions,  440. 
Do  Seedlings  reduce  Nitrates  ?,  441. 
Comparative  Water  Requirements 
of    Different     Varieties    of    Oats : 


Investigations  in  Germany,  442. 
Contribution  in  the  Study  of  the 
Flora  and  Fauna  of  Belgian  Congo, 

576.  On  the  Toxic  Constituents  in 
the  Bark  of  Robinia  Pseudo-acacia, 

577.  On  the  Absorptive  Power  of 
the  Tips  of  Roots,  578.  Influence  of 
the  Nature  of  the  Soil  and  Manur- 
ing on  the  Content  of  Nitrogen  and 
Mineral     Elements     in    Cultivated 
Plants,  579.   Chemical   Constituents 
of  the  Cotton  Plant,  700.  Nitrogen 
Content  in  the  Tops  and  Roots  of 
Lettuce,    701.    Researches    on    the 
Toxic    Principles    of    the    Seeds    of 
Oil  of  the  Physic  Nut  Tree  (Gatro- 
pha     C ureas     L.),     702.     Chemical 
Edaphism,    703.    Influence   of   En- 
vironment on  the  Loss  in  Weight 
and  Germination  of  Seed  Potatoes 
during  Storage,   704.  Utilisation  of 
Glucose   and  Levulose  by    Higher 
Plants,     705.    Researches     on    the 
Comparative  Development  of  Let- 
tuce   in    Sun    and   Shadow,     706. 
Respiration  of  Stored  Wheat,  707. 
Comparative     Transpiration     from 
Maize  and  Sorghums,  708.  Sterility 
in    the  Strawberry:  Investigations 
in  U.  S.  A.,  709.  Systematic  Mor- 
phologic  and    Anatomic  Study  of 
the    Chlaenaceae    in    Madagascar, 
837.    Extraction    of     Arbutin    and 
Ouebrachite    from    the    Leaves    of 
Hakea    laurina,   840.  Study  of  the 
Chemical  Changes  due  to  Environ- 
ment,  841.   Influence  of  Light  on 
the    Absorption  by    Plants   of   Or- 
ganic Matter  in  the  Soil,  842.  In- 
fluence   of    Continued    and    Inter- 
mittent Action  of  Light  and  Heat 
on  Growth,  843.  Influence  of  Sun- 
light upon  the  Action  of  Stomata 
in  Certain  Grarninae,   844.   Altera- 
tion   of    Cellular    Exchange    and 
Permeability  at  Temperatures  near 
Freezing    Point.    845.    Researches 
on  the  Mineral  Nutrition  of  Plants, 
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blondes  on 
the  Growth  of  Certain  Agricultural 
Plants  tnfluence  of  Flourides 

,11  to.    I CrTect  of 
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ium  "ii  the  Growth  of  Plants, 
Influence    of    Alpha-Crotonic 
id  on   Planl  The  Chemi- 

ostituents    of    Natural  Rice 
I  Polished  Rio  Apparatus 

rowing  Higher  Plants  in  Soils 
Free  from  Mi  ganisms,    i  to] . 

Tl.  Some   Roots  and  Tu- 

Notes  on  the   Hydro- 
ink  Acid  Content  of .  Indropi 
iffl,   i  [04.  The  Localisation  of 
the  Alkaloid   present   in   Tsopyrum 
i  105.  Anatomical  Mo- 
difications of  Roots  due  to  Mecha- 
nical Action,  1  [06.  The  Absorption 
Mineral   Salts  by    the    Apex  of 
the    Root,     1107     The    Origin    of 
•     in    Plants,    1  [09.     The 
of  Aluminium  Ions  upon  the 
•initiation  and  Growth  of  Plants, 
1111.    On    the    Assimilation    of   Di- 
diamide    Derived    from    Cal- 
:m   Cyanamide,    [112.    The   Pre- 
determinant  Influence  of  the  Phy- 
ical    Condition    of    the    Seed 
•'.;•     Course   of   the    Subse- 

qi»  OWtfa     and     Yield    of    the 

Plant,    1 113    The  Calvino  Method 
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rderi  Plants,  1114. 
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Pui  ising  the  Yield  of 
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uba,    1 1 1  5.    Classification  of 
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Chestnut  :  Relative  Lime  Content 
and  Requirement,  etc.,  10.  Veget- 
able Dye  Stuffs  of  Japan,  203. 
Chestnut  Leaves  as  Food  for 
Stock,  221.   Italian  Varieties,  1157. 

Chick  Pea:  Area,  Yield  and  Produc- 
tion in  Ethiopia,  414. 

Chili  :  Some  Chilian  Woods  suit- 
able for  Making  Cellulose,  70. 

Chillies:  In  Burma,   1. 

China  :  Hankow  Tea  Oil  Industry, 
202.  Maize  Varieties  Resistant  to 
Drought,  445.  Experiments  with 
Cotton  Seed,  596.  Rubber  in  Hai- 
nan, 680.  Cotton  ( rrowing,  885. 
Flour  Mills,  986. 

"  Chinin  ",  606. 

Chlaenaceae;    In    Madagascar,    837. 

Chlorine  :  Soil  Absorption  of  this 
Gas,  423.  Chlorine  Index  as  a 
Comparative  Measure  of  the  Hu- 
mus Content  of  Soils,  424. 

Chlorophora  excelsa,   146. 

Chlorophora  tinctoria,  8. 

Chochote,  Sechium  edule,  44. 

Chola,   414. 

Chochoute,  44. 

Chow-Chow,  44. 

Choyote,  44. 

Chrosperma    muscaetoxicum,    21c). 

Chufa,   053. 

Cider  :  The  Role  and  Proportion  of 
Pears  in  Cider  Making,  314.  Bana- 
na Cider  :  Wholesome  Drinks  in 
Indo-China,    1232. 

Cinchona  :  Acclimatisation  in  Bra- 
zil, 64.  Curative  Action  on  Malarial 
Fever,  808.  Report  on  Work  done 
at  the  Java  Cinchona  Experimen- 
tal Station  in  1010-17,  905.  Cin- 
chona Wines  in  Piedmont, 
Composition  of  Mexican  Cinchona 
Bark,  1  1  pi. 

dtronella,  Andropogon  Schoenanth\ 
20c 

Citrus  Fruits  :  Cultural  Experiments 

in    Texas,     Jl6.    Effect    Of    Weather 
Conditions    in    l*.    S     A  .     \\  7.    I.e- 
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nion  Orchards  from  Buds  of  a  Sin- 
gle Selected  Tree  in  California,  451. 
Plowsole  Formation  of  Groves  in 
California,  683.  Cultivation  in  Ar- 
gentine, 805. 

Citrus  sinensis  :  Thornless  Variety, 
450- 

Civet,  414. 

Cladium  effusum,   156. 

Clistoyucca,  11 81. 

Clitandra  sp.,   146. 

Clover  :  Relative  Lime  Content  and 
Requirement,  etc.,  10.  Sulphur  Re- 
quirement of  Purple  Clover,  298. 
Cropped  Area  in  Finland,  412. 

Cloves :  Production  in  Madagascar, 
274. 

Cnemidocoptes  spp.,  495. 

Cob  Meal,  336. 

Cocos   Weddelliana,  294. 

Coconut :  Cultivation  in  Cochin-China 
200,  201.  Notes  on  Cultivation  in 
the  Province  of  Madras,  India,  891 . 
Coconut  Palm  in  the  Philippines, 
and  Production,  892.  Note  on  Gras- 
ses growing  in  Plantations  in  In- 
dia,  1 1 36. 

Coffea  excelsis,   466. 

Coffee  :  Cropped  Area  in  Burma,  1. 
Studies  and  Investigations  on  Cof- 
fee from  Uganda,  8.  Care  of  Plants 
damaged  by  Frosts  in  Brazil,  58. 
New  Method  of  Estimating  Caffeine 
in  Coffee,  118.  Cultivation  between 
Rubber  Trees,  205.  Production  in 
Madagascar,  274.  Cultivation  of 
the  Robusta  types  in  Ceylon,  322. 
Cultivation  in  Ethiopia,  414.  Cof- 
fea excelsa  and  Cultivation  in 
Indo-China,  466.  Cultivation  in 
Madagascar,  901.  In  Panama,  902. 

Coigue,  70. 

Cola  spp.,  146. 

Cold  Storage :  The  Action  of  Cold 
on  Micro-Organisms,  123.  Influence 
of  Cold  Shock  on  the  Sterilisation 
of  Canned  Foods,  124.  The  Commer- 
cial Freezing  and  Storing  of  Fish, 


125.  The  Frozen  Meat  Trade  in 
Venezuela,  129.  The  Cold  Storage 
Industry  and  the  Future  of  Ita- 
lian Agriculture,  379.  Cold  Storage 
and  the  Italian  Fishing  Industry, 
380.  Frozen  Meat,  1007.  Preserva- 
tion of  Eggs,  1015.  Cold  Storage  in 
Madagascar,  10 16.  Preservation  of 
Eggs  by  Cold  Storage,  1257. 

Colombia  :  Agricultural  Instruction,  7. 
Banana  Growing,  912. 

Comfrey,  Symphytum  officinale  :  Com- 
position and  Proportion  of  Ashes, 
1102. 

Concentrated  Foods  :  Crushing  Lo- 
cust Beans,  80.  Chestnut  Leaves  as 
Food  for  Stock,  222.  Marine  Al- 
gae as  Food  for  Horses,  225. 
Cottonseed  Meal  and  Hulls  for 
Wintering  and  Fattening  Beef  Cat- 
tle, 227,  336.  Influence  of  a  Food- 
stuff on  the  Digestibility  of  the 
Nutritive  Matter  of  Another  Food- 
stuff, 229.  Proportions  of  Supple- 
ments to  Maize  for  Fattening  Swine, 
230.  Wheat  Treated  with  Copper 
Mixtures  for  Fowls,  232.  Preserv- 
ing Fodder  by  Selected  Ferments, 
257.  Mustard  Seed  Cake  and  Meal 
for  Dairy  Cattle,  338.  Seed  Tegu- 
ments Cake,  487.  Maize  Silage,  491. 
Preparation  of  Maize  for  Fattening 
Steers,  492. 

Condiment- Yielding  Plants  :  Cropped 
Area  in  Burma,  1.  Cultivation  in 
Morocco,  803. 

Conepatus  chilensis,  352. 

Conepia  grandi  flora,  518. 

Conium  maculatum,  603. 

Copaifera  copallina,  146. 

Copper  :  Reaction  of  Copper  Applic- 
able to  the  Analysis  of  Ash  and 
Arable  Soils,  568.  Physiological 
Effects  on  Vines,   913. 

Coprah  :  Production  in  the  Federated 
Malay  States  and  in  the  South 
Pacific  Islands,  5  r . 

Copt  is,  sp.,  203. 
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Co,*  :    [>  i    fndustry   in 

Portugal,  1161. 
Cork  Oak  :  I"  Morocco,  475- 

■k  Wood,  ■ 
Cotti  pped  Area  and  Yield  in 

nna,   1.   Relative  Lime  Content 
and  Requirement,   etc.,    10.    Cam- 
lian  Cotton  and  French  Spinn- 
ing,   ,.,    Growing   Tests  in  Spain, 
l.m  Society  for  Develop- 
ment of  Cotton  Growing  in  Spain. 
Production    in    French    West 
Africa,    1  \*>.    Stability   of   Hybrids 
Pima         Gila  Cotton  in     Ari- 
na,  r.  S    A.,  187.  Relation  bet- 
ween the  Length  of  Cotton  Fibre 
and  Rainfall  in  the  Lesser  Antilles, 
197     Possibilities  of  Cultivation  in 
tin-     South     Pacific     Islands,      198. 
Production  in   Ethiopia,  414-  Cul- 
tivation    Experiments    in     Texas, 
U.S. A     H"  Mammal Experiments • 
in  St.   Vincent,   461,   J124.     Culti- 
vation  in    Paraguay,    402.    Experi- 
ments   in    Fuchat,    Bengasi,    594. 
[ndo-Chinese  Cotton,  505.  Chinese 
Experiments   with    American    Cot- 
ton  s  ,1.     Chemical    Consti- 
tuents of  tin-  Cotton    Plant,  700. 
Development    of    Cotton    Cultiva- 
tion  in   Korea,    728.   Comparative 
of   Cottonseed   Products, 
Varieties  with  Long  Lint  in 
Production  in  the  State 
Paulo,   Brazil,  883.  In  Ita- 
lian Somaliland,  884.   In  China  and 
[1    Qi  eensUtnd,    886. 
Improvement    by    Pure    Line    Se- 
tion     in      British     India,      1  1  22. 
perimenta   in   '  Growing   in    [918 
thi    Palermo  Colonial  Gardens, 
1137     In    North  Africa,    1 1  $8.    An 
Impro  pe  of  Cotton  for    the 

■  •      India      1  1 


Cranberry  {Vaccinium  macrocarpon)  : 

Effect  of  Temperature,   179. 

Cress,  Garden,  440. 

Crickets :  As  Cattle  Food  and  as 
Manure,  755. 

Crotalaria     juncea,  288. 

Crotalaria  usaramoensis,   729. 

Croton  htcciferus,  288. 

Cuba  :  Use  of  Tractors,  96. 

Cucumbers :  Hybridisation  Experi- 
ments between  Different  Varieties, 

36. 
Culex  pipiens,   4. 
Cumbu,     Pennisetum   typhoideum,  12, 

1233- 
Cupressus   horizontalis,    1162. 

Curuco,  Acanthia  inodora,  495. 

Cuterebra  ephippium  and  C.  spp.,  72. 

Cyclostomum  tetracanthum,   1167. 

Cvuodon   Dactylon,   958. 

Cyperus    esculentus,    958. 

Cypress,  Cupressus,  horizontalis,  1162. 

Cyrenaica :    Agricultural    Conditions, 

1063. 
Cystoptefis   alpina  :     Fern   containing 

Hydrocyanic  Acid,  27. 


Da,  146,  1 1 40. 

Dacryodes  hexandra,  732. 

Dadab,  484. 

Dadap,  Erythrina  lithospetma,  288, 
322. 

Dahlia,  1102. 

Dairying:  Production,  Supply,  and 
Milk  Industry  and  its  Products 
in  Italy,  254.  The  Influence  of 
the  Degree  of  Acidity  on  the  Rate 
of  Destruction  of  the  Peroxydase 
by  Heat,  255.  Production  of  Veal 
or  Production  of  Milk  ?.  256.  Must- 
ard Seed  Cake  and  Meal  as  Food 
for  Dairy  Cattle,  338.  Comparison 
between  the"  Gujerati  "and  Delhi" 
Breeds  of  Hindoo  Buffaloes  for 
Milk  Production,  341.  Factors 
and  Methods  in  the  Profitable 
Production   of   Sanitary   Milk,    371, 


—  19  — 


Composition  of  Buffalo  Milk  372. 
Sunflower  Silage  for  Dairy  Cows 
493.  Feeding  of  Dairy  Cows,  494, 
1178,  1 190,  1 1 91.  The  Physieo- 
Chemical  State  of  the  Protein 
in  Cow's  Milk,  521.  Chloreste- 
rol  in  Milk,  645.  Influence  of 
the  Rutting  Period  on  Fat-Con- 
tent of  Milk,  751.  Researches  on 
the  Acidity  of  Milk  and  Whey  in 
Holland,  777.  Golactagogic  Effect 
of  Certain  Drugs  on  Cows,  946. 
Correlation  between  the  Percent- 
.  age  of  Fat  in  Cows'  Milk  and  the 
Yield,  948.  Testing  of  Pure-bred 
Dairy  Cows  in  New  Zealand,  949. 
The  Open  Shed  compared  with 
the  Closed  Barn  for  Dairy  Cows, 
952.  Application  of  Ultra- Violet, 
Rays  in  Dairies,  1002.  .  Investi- 
gations concerning  Leucocytes  in 
Milk,  1003.  Cooling  Milk  and 
Storing  and  Shipping  at  Low  Tem- 
peratures, 1004,  1005.  Some  Fac- 
tors Influencing  the  Rate  of  Growth 
and  the  Size  of  Dairy  Heifers  at 
Maturity,  1 1 88.  Influence  of  Breed 
and  Size  on  Milk  Production,  1229. 
Government  Dairy  Farms  in  Me- 
sopotamia, 1242.  Straining  Milk, 
1243.  Experiments  in  Distinguish- 
ing between  Cows'  Milk  and  Buffa- 
lo's Milk  in  Egypt,  1244.  Lactose 
Fat  and  Protein  Milk  of  Various 
Animals,  1245.  Non- Protein  Ni- 
trogenous Constituents  of  Cow's 
Milk,  1246.  On  Peroxydase  of  Milk, 
1247,  Microscopic  Examination 
of  Milk  in  Laboratory  Practice,  1248. 
Effect  of  Corrosive  Sublimate  when 
Used  in  Dairies  as  a  Preservative 
in  Composite  Samples  of  Milk 
for  Analytical  Purposes,  1249.  Fly 
Pupae  in  Bottled  Milk,  1250. 

Dammar :  Extracted  from  Ho  pea 
odorata,   1. 

Daphne  spp.,   369. 

Darso,  956. 


Dasybrion  spp.,  11 81. 

Dan  tay,  908. 

Deadly  Nightshade,  603. 

Deb  ah,  747. 

De    Dion    Bouton :   Motor  Windlass, 

5°5- 

Denmark  :  Cultural  Trials  of  Differ- 
ent Varieties  of  Wheat,  Barley, 
and  Oats,  724.  Of  Barley,  725. 
Comparative  Cultural  Tests  of 
Different  Species  and  Varieties  of 
Currant  Trees,  737.  Fruit  Growing, 
739.  Use  of  Mussels  as  Poultry 
Food,  763. 

Depilators :    For   Tanning,    774. 

Depluming  Mite,  Cnemidocoptes  lae- 
vis   var.  gallinae,  495. 

Depulper  :  For  Oil-Palm  Fruits,  358. 

Dermanyssus   hirundiuis,    495. 

Dermatobia,   sp.,  72. 

Development  of  Agriculture  :  In  Bur- 
ma, 1.  In  French  West  Africa, 
146,  273.  The  Economic  Resour- 
ces of  Morocco  and  their  Exploit- 
ation after  the  War,  272,  413, 
803.  Economic  Development  and 
Agricultural  Produce  in  Madagas- 
car, 274.  Agriculture  and  For- 
estry in  Macedonia,  411.  Ani- 
mal and  Vegetable  Production  in 
Finland,  412.  Agricultural  Posi- 
tion in  Ethiopia,  1913-17,  414. 
In  Mesopotamia,  552,  1064.  Cattle 
Raising  and  Agriculture  in  Ecua- 
dor, 553.  Products  from  Hainan 
(China)  and  the  Agricultural  Fu- 
ture, 680.  Development  of  French 
Guiana,  804.  Agricultural  Condi- 
tions in  Cyrenaica,    1063. 

Digitalis,   11 50. 

Diphtheria,  Swine,  932. 

Diplotaxis    enicoides,    853. 

Dipterocarpus    tuberculatus ,    1 . 

l)i pterocavpus   turbinates,    1. 

Disc   Harrow:    New  "  Cestro,  "    357. 

Distillery:    Utilization    of   Antm   ita- 
licum  for  Food  and  the  Manul 
ture  of  Starch,  Glucose  and  Alcohol, 
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Alcohol  From  Wink-  Aspho- 
del, 108.  Alcohol  Production  from 
Marin  249-     The  Canada 

ll.ir.iv.       i     Instillation       Industry, 
,.     Vine     Shoots    Ensilaged    as 
Ucohol,  641.     A  New 
Mannose   Ferment :   Researches  in 
Italy,  982     Fruits  of  Melia  Azede- 
Possible    Use    for    Alcohol 
Manufacture,       98  Wormwood 

■  1  in  Italy  to  Flavour  Vermouth 
and   in   France,   to   Denature  Salt 

Divergent  jo. 

Djreb,    f84. 

Dog    Experimental  Study  of  Carrying 
and  Cart-drawing,  235.   Sheep-till- 
ing   Dog   in   U.    S.    A.,   236.      Di- 
.011  of   Bran   by   Dogs,   620. 
Dominican      Republic:     Agricultural 
Education,      7.      Hardwoods,      213. 
ricultural  Weather  Conditions  on 
tlu-  South  Coast   of  San  Domingo, 
CattK-     Raising,     340.     Rice 
•wing,  502. 
I  >■  rang)  mf<  >1-  >,    Kerstingiella    geocarpa, 

1    )'.. 

Down,  80 :,.  1152. 
1  krarah,   pi 

",   White    Moroccan  Sorghum, 

Di  Preliminary     Report    on 

perimenl   Drain  in  Alkaline  Soil 

'"  um  Substituting  the 

■  nt  Cotton  in  Surgical  I >ress- 

Kapok    as    a  Substitute 

•    Dressing  Wounds, 

Mange,    : 
Plums,  !■  •  -,si. 

ration  from   the    Standpoint 

,   ttaly, 

1 .,    Til- 


Dua  tay,  908. 

Duck  :  The  Rouen  Duck  ;  its  Value 
for  Crossing  Purposes,  233.  Im- 
proved Crosses,  350.  Breeding  and 
Destruction  of  Larvae  of  Ano- 
phele  Mosquito,  806. 

Diimarin  Heckelii,  146. 

Durra,     315. 

Dutch  East  Indies  :  Preliminary  Note 
on  Soils  intended  for  Tea  Growing 
in  Java  and  Sumatra,  17.  Tobacco 
Nurseries,  62.  Reports  on  To- 
bacco Fermentation  Experiments 
made  in  191 6,  63.  On  a  Babesiosis 
due  to  Microbabesia  divergens,  330. 
Croialciria  itsaramoensis  as  a  Hone}' 
Yielding  Plant,  729.  Note  on  a 
Eilaria  in  the  Conjunctiva  of  a 
Fowl,  750.  Sugar  Cane  Cultivation 
in  Java,  S96..  897,  898.  Report 
on  Work  done  at  the  Java  Cinchona 
Kxperimental  Station,  905. 

Dye  Plants  :  Cropped  Area  in  Burma, 
1.  Natural  Dye  Stuffs,  8,  146.  Of 
Japan,  203. 


ECHIDXOPHAGA    GALLINACEA,     495- 

Ecuador :  Agriculture  and  Cattle 
Raising,  553. 

Edoum,    Chlorophora    excelsn,    146. 

Eel,    1 213. 

Eggs:  Egg-producing  Values  of  Some 
Feeding  Stuffs,  86.  Deterioration 
of  Eggs  considered  from  the  Point 
<>t  View  of  Sanitary  Inspection, 
i-i.  Egg  Powder,  524.  Expor- 
tation from  Morocco,  803.  Pre- 
servation by  Refrigeration  and 
Sterilisation,  1015.  Commercial  Pre- 
servation by  Cold  Storage,   1257. 

Egg  Plants :  Improvement  by  Hy- 
bridisation in  the  Philippines,  189. 

Eichhornia  speciosa,  i  1 00. 

Elaeis     guineensis,     200,     366,     800. 

Elder,  603. 

Electricity  :  System  of  Electric- 
Ploughing,  99.     New  Experiments 
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on  the  Use  of  Electricity  in  Agri- 
culture in  Argentina,  166.  Electro- 
culture  Experiments  at  Lantwit 
Vadre,  Wales,  686.  Electro-Chemic- 
al Treatment  of  Seeds,  720. 
Elephant :  Domestication  of  the  Afri- 
can   Elephant    in     Belgian  Congo, 

633- 
Elm  :   Oil  Extracted  from  the  Fruit, 

5i7- 

Eleusine  coracana,  1233. 

Encephalarios   Altensteinii,   294. 

Entandrophragma    sp.,    146,     1076. 

Eriobotrya    japonica,  908. 

Erythrea  :  Control  of  Infectious  Di- 
seases of  Cattle  in  General,  217. 
Erythrean   Corozo,   622. 

Erythrina   lithosperma,    288,    322. 

Esox  spp.,  502. 

Essences :  Vervain,  Geranium  and 
other  Essences  in  Madagascar,  274. 
Oil  of  Orange  Industry  in  Jamaica, 
776. 

Etandrophvagma  spp.,   146. 

Ethiopia:  Agricultural  Position  (1913- 

17).  4i4- 

Eucalyptus  :  Cultivation  in  Ethiopia, 
414.  Eucalyptus  in  Reconstitu- 
tion  of  the  Forestal  Patrimony 
of  Sardinia,  610.  Experiments  in 
Afforestation     in     Morocco,     1162. 

Euonymus  europaeus,  464. 

Euphorbia  spp.,  464. 

European  Hen  Flea,  Ceratophyllus 
avium,  495. 

Experimental  and  Analytical  Work  : 
Experimental  Station  at  Mandalay, 
Burma,  1.  Tropical  Experimental 
Station  in  Colombia,  7.  Recent 
Investigations  and  Observations 
made  at  the  Imperial  Institute, 
London,  8.  Cultural  Experiments 
with  various  Plants  1 910-14  at 
Sub-station  No.  1 ,  Beevilie,  Texas, 
U.  S.  A.,  416.  Experimental  Station 
for  Saharan  Crops,   814. 

Explosives  :  New  Method  for  Using 
Explosives,    67.    Sub-soiling,    Deep 


Tilling  and  Dynamiting  in  the  Great 
Plains,  U.  S.  A.,  685.  Use  of 
Explosives  in  Agriculture,  821. 
Transformation  of  Explosives  into 
Fertilisers,  835.  Lasting  Benefit 
of  Soil  Blasting  in  U.  S.  A.  1091. 
Eysthanthes  sylvestris,  742. 


Fagopyrum  esculentum.  See  Buck- 
wheat. 

Farm  Buildings:  Manure  Pit,  807. 
Open  Shed  compared  with  Closed 
Bain  for  Dairy  Cows,  952.  Bec- 
cari  Fermentation  Chambers,  1226. 
See   also  Silos. 

Farmyard  Manure  :  Effect  in  Stimu- 
lating Yields  of  Irrigated  Field 
Crops,  688. 

Fats  :  Wax  Yielding  Plants  of  Mexico 
65.  Fat  Industry  888.  Fats  In- 
dustry in  Russia,  991 .  In  Bulgaria, 
992.  Production  and  Conserva- 
tion of  Fats  and  Oils  in  U.  S.  A, 
1235.     Colonial    Production,    1236. 

Feeding  of  Live  Stock  :  Food  Value 
of  Water  Soldier  {Stratiotes  aloides), 
81 .  Sorghum  Seed  as  Food  for  Pigs 
and  Horses.  315.  Feeding  Hor- 
ses, 334,  335.  Cattle,  336,  337, 
338.  Sheep,  342.  Swine,  344. 
Self- Feeder  for  Hogs,  345.  The 
Acid  Base  Balance  in  Animal 
Nutrition  :  Effect  of  Certain  Or- 
ganic and  Mineral  Acids  on  the 
Development  of  Swine,  485.  Net 
Energy  Values  of  Alfalfa  Hay 
and  of  Starch  486.  Food  Value 
of  Two  Cakes  made  from  Seed 
Teguments  on  Sale  in  Holland, 
487.  Comparative  Study  of  the 
Digestion  of  Bran  by  the  Rahl>it 
and  Dog,  620.  Use  of  Contents 
of  the  Rumen  as  Cattle  Food, 
621.  Cattle  Feeding  with  By-Pro- 
ducts of  the  Erytrean  Corozo 
Nut,  622.  Fattening  Western  Lambs 
in    U.    S.    A..    623.     Composition 
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of  Sudan   Grass, 
u-ative  Toxicity  of  Cot- 
Lucts,      754-     Digest- 
ible Protein    Supplied     by 
aid    Peanut    Press  Cake 
[nvestigation  on  Di- 
jtion  ni  Cattle  in  U.  S.  A  .  934- 
Digestibility  of  Mustard  Flour  and 
Mustard    Cake,    935-     Contribution 
the  Physiology   of    Phosphorus 
and    Calcium    Metabolism    as    Re- 
lated    to     -Milk    Secretion    1178. 
[uirements  foi    Growtl    in   Cat- 
tle   ,  1  -  Jso   Forage  Crops. 
Pood  Chemistry  in  the  Ser- 
vice of   Human  Nutrition,  5.  Act- 
ion   of  X   Rays  on  Barley  Grains 
in  Relation  to    Dietary  Difficiency 
Nitrogen    Requirement    of   the 
inism,     1  \S.     Experiments    on 
the   Determination  of  the  Digesti- 
},i\v,     >  1     Millets.     1  \g.      Experi- 
ments on  Salting  Fish,  in  U.  S.  A., 
1  he   Utilisation  of  the  Lima 
Kidney  B<  lus  lunatus)  as 
a  Human  Foodstuff,  275.     On  the 
Phosphorus  and  Nitrogen  Contents 
the  Water  in  which    Vegetable 
■•I     Products     are     Boiled.     554. 
The    Harm    in    Using    Boric    Acid 
for     Preserving    Food,     553.     The 

■    e     Anaphylaxis     for 

the  Detection  of  Tuberculous  Meat, 

1  he     Mineral     Elements    in 

Animal      Nutrition,     &19.      Banana 

I  I'  iur    and    itf    Substitutes,     773. 

•■I    V  due    "f    Asparagus,     809, 

•  in     supplied 

md     Peanut      IV 

id    Making    with 

Lime  \  mi  the 

View  Ionia!     Hy- 

in    Rui  il 

nomj .  in  Italy,  [01 

.md 

•  ■  tary 

1069.    Nutritive 

Anti- 


scorbutic Property  of  Dessicated 
and  Cooked  Vegetables,  1071.  An- 
tiscorbutic Factors  in  Lemon  Juice, 

1072.  Wholesome  Drinks  Reconi- 
mendable    for    Tropical    Countries, 

1073.  Method  for  Expressing  Nu- 
merically the  Value  of  Proteins 
as  Substances  Inducing  Growth, 
1 1 75.  A  Study  of  the  Part  Played 
by  Fats  in  the  Utilisation  and  As- 
similation of  Albuminoids,  11 76. 
Maintenance  Ration :  Sugars  and 
Fats,  Specifically  Indispensable 
Foods :  Minimum  Requirement  of 
these  Foods,   n  77. 

Fenugreek,  995. 
Feterita,  215. 

Fibre  Crops :  Cropped  Area  in  Buima, 
1.     Our  Knowledge  of  Textile  Fi- 
bres,  45.     The    Olona    (Touchardia 
latifolia)  a  Hawaiian  Textile  Plant, 
50.       The      Edible      Banana    Tree 
as  a  Textile   Plant  in  Spain   117. 
Textiles     and     Fibres    in     French 
West      Africa,     146.      Retting     in 
Italy,    519.     Textile    Fibres    furn- 
ished     by     the    Lotus     in    Italy, 
604.     Crotolaria  usaromoensis  as  a 
Fibre  Plant :   Researches  in  Dutch 
East    Indies,    729.    Fibre    Yielding 
Plants     in     Morocco,     803.      Pro-  • 
duction    of    Gomute    Palm    Fibre 
in    Dutch    Indies,    S87.     Study    in 
African    Da    Hemp    (Hibiscus    can* 
nabinus  and  Value   for  Paper  Mak- 
ing, 1 140.     ( rrowing   of  Sisal  Hemp 
in  Sicily,  1141.     Bowstring   Hemp- 
nsevi.ra)     and    its.      Industrial 
Applications    1142.      The    Lucbinh 
riant    rtilisable    as    a    Textile    for 
Paper   Manufacture  in   Indo-China 
1  1  mo.     See     also  Cotton. 
Figs:  Number  of  Trees  on  "Tertib" 

[ncome    Tax    in    Morocco).    2-2. 
Fi(  Id  Thistle,   1  to2. 
Filao    [Casuarina    spp.)  :    Interesting 
Tree  £01    Reafforestation  of  Certain 
'■ '.  i  'lis  in  Senegal,  6t2. 
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Finland  :  Animal  and  Vegetable 
Production,    412. 

Fir:  Abies  Vilmorini,  i8t.  Abies 
amabilis,  Abies  motilis,  Pseudo- 
ts-uga  taxifolia,  329.  Canadian  Bal- 
sam   Fir,    1163. 

Fires  :  Influence  on  Madagascar  Flo- 
ra, page  2.  Protection  against 
Fire    on    the    Farm,    360. 

Fish  Breeding  :  Incubation  of  Tiout 
Eggs  in  a  Sterile  Medium  Poor 
in  Oxygen,  93.  Fisheries  in  Fin- 
land 412.  Artificial  Hybrids  be- 
tween Pike  and  Pickerel  in  U.  S.  A., 
502.  Fish  Breeding  in  Rice  Fields, 
in  Madagascar,  630.  Trout  Rear- 
ing in  an  Aquarium,  631.  On  the 
State  of  Breeding  Salmon  during 
their  Spawning  Migration  into  Fresh 
Water,  632.  Goussia  trittae,  New 
Species  of  Coccid  Parasite  in  the 
Native  Trout  in  France,  767. 
Biology  of  the  Eel,  121 3.  The 
Colouration  of  the  Salmon  Fry 
and  its  Relation  to  the  First  Migra- 
tion in  the  Sea,  121 4.  Trout  in 
the  Tyrrhenian  Sea,  121 5.  Stock- 
ing of  Waters  by  Means  of  Fry 
Previously  Fed,  12 16.  Fresh  Wa- 
ter Fishculture  in  France,  121 7. 
Fresh  Water  Eleotris  of  Madagascar, 
1218.  Fish  Disease:  Saprolegnia 
Attacking  the  Gills  of  Perch  ; 
Tumours  of  Carassius  auratus,  121 9. 

Flax  :  Relative  Lime  Content  and  Re- 
quirement, etc.,  10.  Northern  Li- 
mit for  Cultivation  in  Finland, 
412. 

Florida    Beggarweed,    958. 

Flour  :  Revictualling  of  Upper  Sene- 
gal and  Niger  with  Timbuctoo 
Wheat,  40.  Flour  Mills  in  China, 
986. 

Fluorine  :  In  Soils,  Plants  and 
Animals,  818.  Influence  on  Ve- 
getation, 849,  1 110. 

Forage  Crops  :  Cropped  Area  in  Bur- 
ma, 1.     Sechium  edu-le  as  a  Forage- 


Plant,  44.  Cultivating  and  Ensilag- 
ing Goats'  Rue  to  free  it  from  Bitter 
Elements  and  make  it  usable  as 
Fodder.  Experiments  in  Italy,  1 68 . 
Ghessab  (Pennisetum  typhoideum), 
459.  "  Pasto  salitrero  "  (Sporobulus 
phleoides)  on  Saline  Soils  in  Argen- 
tina, 460.  Wimmera  Rye  Grass 
(Lolium  subulatum),  877.  "  Kud- 
zu  "  (Pueraria  hivsuta)  Leguminous 
Fodder  Plant  in  Cuba,  879.  Im- 
provement of  Fodder  Plants  in 
Morocco :  Interest  of  Lotus  are- 
narius,  11 35.  Note  on  Grasses 
growing  in  Coconut  Plantations 
in  India,  11 36.  Certain  Desert 
Plants  as  Emergency  Stock  Food, 
1181. 
Forestry:  In  Burma  1,  71.  Cultivation 
of  Balsa  Timber  in  Costa  Rica, 
69.  Produce  of  the  Forest  and 
Brush  of  French  West  Africa : 
Rubber,  Wood,  Copal,  Gum,  Cola, 
Palmyra  and  Doum  Palms  and 
Gonakie,  146.  Oil  Yielding  Plants 
in  Indo-China,  200.  Forestry  Area 
in  French  West  Africa,  273.  In 
Madagascar,  274.  Effect  of  Affo- 
restation on  Hidden  Condensation, 
280.  Forestry  in  Finland,  412. 
In  Ethiopia,  414.  In  Morocco,  475, 
1 1 62.  In  Borneo,  476.  Effect  of 
Forest  Regeneration,  especially  of 
Pines  on  Soil  Nitrification.  Re- 
searches in  Sweden,  473.  Research 
Program  of  the  Swedish  Forest 
Experiment  Station  1918-20,  608. 
Report  of  the  Activity  of  the  "  U- 
nion  Resiuera  Espafiola  "  for  the 
Financial  Year  1917-18,  613.  Re- 
searches on  the  Efficacy  of  Thin- 
ning by  the  Study  of  Promising 
Trees  Chosen  in  the  Stand.  740. 
Resources  and  Timber  of  the  French 
Colonies,  742.  In  South  Africa, 
743.  Utilisation  of  the  Steppes 
of  Tripoli  for  Afforestation,  to88. 
Californiaii    Incense    Cedar,    1158, 
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White  Pine  Timber,  of  New  Zealand, 
,,,.,,      Ri  «    some    Co- 

nifers in  the  Rocky  Mats.,  1160. 
Development  of  the  Cork  Industry 
in  1  i.    Canadian  Pulp- 

Wood  Resources,   116 
Frak6or  Fram,    rertninalia  altissima, 

Comparative    Cultural   Ex- 
riments  with  Wheats,  39.  Work 
tt<  tic  Station  of  Verrieres, 
Power    Farming    Tests      at 
Verriere,    238     The   Effect  of 
Id,  Wind,   and    Rust   on    Various 
Wheat!  Results  of  the  Cul- 

tivation   of     Manitoba     Wheat     in 
the  Vaucluse  Dept„  311.    Cultural 
its    with     Various    Wheats    at 
Nagea      Tarn),     312,       Cultivation 
of    Different    Varieties   of   Castor- 
:  in  tlu-  South  of  France,  317. 
Work    of    tlu-    Sugar    Bert    Seed 
ion,      Year,     1918,      588. 
Indian  Wheat  Sown  in  theDepart- 
ment  of    tlu-    1  rironde,  868. 

ch  1  ruiana  :  1  development  and 
Employment  of  Penal  Labour  to 
this  End 

of    Coffer    Plants   da- 
maged    by    Frosts    in    Brazil,    58. 
ew  Method  of   Predicting  Frosts, 
!  :•  -■      Vutumn      Frosts    in 
Mexico    1 5 1       Effect   of    Frost  on 
cane  in    the  <  rurdaspur  Dis- 
trict, India,  1 5  j.    The  Distribution 
t  in  U.  S    \  . 

N<w    Method    for 
in  Planting  T- 

in  the 

ititution  of  <  iiviianls 

in    1».  Shield 

Pruil  row 

in  Ohi  \ 

in 
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In  Indo-China,  908.  In  Sicily 
(Italy),  1 154.  Increasing  the  Yield 
by    Intra-organic    Injections,  11 55. 

Furcraea  gigantea,  288. 

"  Funic,"  483. 

Fustic,  8. 

Galega  officinalis,  168. 

Garcinia  Mangostana,  908. 

Gastrophilus  asiuns,  72. 

Gatera,  414. 

Gemoetel,  887. 

Gentian,  1102. 

Germander,  603. 

Ghessab,  469. 

Giavone,  279. 

Gigaro,  43. 

Gliciridia  maculate,  322. 

Glycerine :  Production  by  Ferment- 
ing Molasses,  1234. 

Gmelina  arborea,  1. 

Goa  Beans,  Psophocarpus  tetragono- 
bolus,  1. 

Goats  :  Census  in  French  West  Afri- 
ca, 146.  Milch  Goat  in  California, 
228.  Breeding  in  Morocco,  413. 
In  Ethiopia  414.  Census  in  Italy, 
1  [82.  Goat  Keeping  in  Scotland, 
1 1 96. 

Goi,  742. 

Gomuti,  887. 

Gonaki£,  146. 

Goussia  trutae,  767. 

* '.rafting  :  Of  Lemon  Trees  with  Buds 
on  a  Single  Tree,  451 . 

Grapefruit:    Selection    in    California, 

37- 

Grapes:    See  Vine  growing. 

Greal  Britain  and  Ireland:  Govern- 
ment Tractor  Cultivation  in  Eng- 
land and  Wales,  504.  Electro- 
cultural  Experiments  at  Lentwit 
Vadre,  Wales,  686.  Selection  of 
Barley  in  Ireland,  858.  Goat 
Keeping  in  Scotland,  1  196. 
indnut  :  Si  1    Peanut. 

Guano :       Exploitation    of    Mexican 
no  l  deposits,  6 
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Gnarea  sp.,  1076. 

Guatemala  :  Agricultural  Instruc- 
tion, 7. 

Guayule,  320. 

Guecho,  414. 

Guinea  Grass,  340. 

Gums  and  Resins :  Study  and  De- 
termination of  the  Industrial 
Value  of  a  Gum  of  the  North 
Cameroons,  119.  Gum  and  Copal 
Resin  of  French  West  Africa, 
146.      Gum  Sandarach,  475. 

Gurjan  Oil,  1 . 

Gypsum :  Effect  on  Solubility  of 
Potash  in  Soils,  21.  Action  on 
Alkaline  Soils,  155. 


Haematopinus  suis,  929. 

Haematoxylon  Brasiletto,  8. 

Haematoxylon    Campechianum,    8. 

Haiti :     Agricultural     Education,     7. 

Hakea  lanrina,  840. 

Hanapalii,  Furcraea  gigantea,  288. 

Haori,  203. 

Harding  Grass  (Phalaris  gigantea)  : 
New  Grass  for  Cahfornia,  876. 

Harvest  Mite,    Trombidium  sp.,  495. 

Hawai  :  The  Olona  (Touchardia  la- 
tifolia),  Hawaian  Textile  Plant, 
50.  Reaction  of  Hawaian  Soils 
with  Calcium  Bicarbonate  Solu- 
tions, 565. 

Hazomalame,  742. 

Hedyscepe,  294. 

Henbane,  735. 

Hemlock :  Eastern  (Tsuga  canaden- 
sis) and  Western  (T.  heierophylla), 

63. 

Hemp  :  Relative  Lime  Content  and 
Requirement,  etc.,  10.  Northern 
Limit  for  Cultivation  in  Finland, 
412.  Study  on  the  African  Da 
Hemp  (Hibiscus  cannabinus)  :  Va- 
lue for  Paper  Making.   1140. 

Heritiera  minor,   1 . 

Hesperoyucca   IV hippie i,   11 81. 

Hesperulae  parviflora,  11 81, 


"  Hetere  "  or  "  Okume  "  (Canarium 
occidental),  146. 

Hevea  :  See  Rubber. 

Hibisctis    cannabinus,    146,    11 40. 

Hides  and  Skins  :  Exports  from  the 
Dominican  Republic,  340.  Pro- 
duction of  Cattle  Hides  in  Ecua- 
dor, 553-  Madagascar  Leather, 
648. 

Hintsy,  Afzelia  bijunga,  742. 

Hog  Louse,  929. 

Holcus  halepensis,  587. 

Hopea  odorata,   1 . 

Hops :  Relative  Lime  Content  and 
Requirement,  10.  Effect  of  Fer- 
tilisers on  the  Composition  of 
Hops,  734. 

Hormones,  5. 

Horses :       Breeding    in    Madagascar, 
page  4.     Tests  of  the  Treatment  of 
Equine    Trypanosomiasis    in    Mo- 
rocco,   74.  Horse  Sickness  in   Bel- 
gian    Congo,     75.     Treatment     of 
Equine     Osteo-malacia,     77.      Cu- 
rative   Treatment    of    Mange,    78. 
Census    in    French    West    Africa, 
146.     Breeding   in    Galida,    Spain, 
223.     Sardinian  Horses,  224.     Ma- 
rine Algae  as  Feed,  225.     Sorghum 
Seed  as  Feed,  332.    Feeding  Work 
Horses.     Investigation?     in     Kan- 
sas, U.  S.  A.,  334.     Feeding  Pure- 
bred  Draft   Fillies  :    Investigations 
in  Illinois,  U.  S.  A.,  335.     Breeding 
in     Morocco,     413.     In     Ethiopia, 
414.     Breeds    of   Light    Horses    in 
U.  S.  A.,  756.     Horses  in  the  Great 
War :     Lessons     and     Aims,     4  \  1 
Horned    Horses,    942.        Breeding 
in    Italy,    943.     Census    in    Italy; 
1 1 82.     Crossing    and    Selection 
Horses   raised   in    the   wild    State 
1184. 

Horsficldia  Irya,  200. 

Horticulture  :  Gardens  and  Orchards 
in  Burma,  1.  Propagation  of  the 
Potato  by  Using  the  "(.yes": 
Experiment  made  in  the    Axdeche 
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Production  ofMark- 
i  in  Belgian  Con- 
Perforation    as   a 
ui-  of  Helping  on  Leaf  Develop- 
ment in  Plants,  1114- 

Hydraulics:  Turnout  in  High  Velo- 
.    Canal  to   Divert   Water,    [65. 
limiiKiry  Report  on  an  Experi- 
ment   Drain    in    Alkaline    Soil    in 
Presno  Country,  California,   r.  S. 
A  .  285.    Wad  1  Resources  of  West- 
ern   Mora  co  Infiltration   of 
Water  in  Agricultural  Soils.   1089. 
Hydrocyanic    Arid:    On   Content   of 
the    Pern,    Cystopteris   alpina,    27. 
( )n    Sorghum    Content,    j  104. 
me  spp.,  873. 
iene     of     Live     Stork  :     Sanitary 
aditioiis  of  Live  Stock  at  Mada- 
,.     Contributions    to 
tin-  Knowledge  of  Brazilian  Oestri- 
nae,    72.    Animal    Trypanosomiasis 
.it  Douala   (Cameroons),    7^.    Tests 
of  tin  Treatment  <>f  Equine  Trypa- 
nosomiasis in   Morocco,   74.  Horse- 
Sickness    in     Belgian    Congo,    75. 
The  Treatment  of  Ulcerative  Lym- 
phangitis, 76.  Treatment  of  Equine 
Molities  Ossium,  77.  Curative Treat- 
ment  of  Horse  Mange,  78. Researches 
into    tin-  Influence    of    the    Nucleo- 
]ir< >t <  in-  of  tin    Udder  on  the-  Milk 
rrtion  of  the  Cow,  79,  Stomoxys 
the  Agent  Transmitting 
"  Mai  d<  Prophylaxes 
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Stock  in  the  Argentine,  477.  Study 
on  the  Diffusibility  of  the  Virus 
of  Rabies,  478.  Rats  as  Agents 
in  Transmitting  Ringworm  to  the 
Horse,  479.  Practical  Contribution 
to  the  Therapeutics  of  Epizootic 
Lymphangitis  in  the  Horse,  480.  An- 
thelmintic Treatment  of  Intestinal 
Strongylosis  of  the  Horse,  481. 
Nervous  Symptoms  and  the  Pers- 
istence of  Trypano  somes  in  the  Ce- 
rebrospinal Fluid  of  Mules  Suffer- 
ing from  "  Nagana  "  in  East  Afri- 
ca, 482.  On  the  Receptivity  to 
Anti-Plague  Vaccination  of  Calves 
born  of  Mothers  Immune  to  Cattle 
Plague  :  Experiments  on  Anti- 
Plague  Serotherapy  (Kolle  and 
Turner  Method)  made  in  Italian 
Somaliland  on  Calves  before  and 
after  Weaning,  483.  Dromedary 
Mange,    484.    A    New   Parasiticide, 

614.  Immunity  Studies  on  Bac- 
terial  Anthrax,    in   the   Argentine, 

615.  Researches  on  Infectious  Anae- 
mia   of    the    Horse,    in    Germany, 

616.  Haemoglobinuric  Bilious  Fever 
of  Cattle,  in  Algeria,  617.  Serum 
for  the  Prevention  and  Treatment 
of  Exuding  Pleuropneumonia  of 
Goats,  618.  Destruction  of  Tetanus 
Anti-toxins  by  Chemical  Agents, 
744.  The  Appearance  of  Coccidioid 
( .rannloma,  or  Oidiomycosis  in 
Cattle  in  California,  745.  Researches 
on  the  Efficacy  of  Certain  Emulsions 
for  the  Protection  of  Camels  against 
the  Attack  of  Tabanids  in  India, 
746.  The  Passage  of  Trypanosoma 
berberum  from  the  Mother  to  the 
Foetus  in  the  "  Debah,"  717. 
"Lammaparalysi "  (Paralysis  of 
Lambs),  a  New  Disease  of  Sheep 
observed  in  Sweden,  748.  The 
Mode  of  Infection  of  Hog  Cholera; 
Researches  in  the  U.  S.  A.,  749. 
Note  on  a  Pilaris  observed  in  the 
Dutch   East   Indies  in  the  Conjunc- 
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tiva  of  a  Fowl,  750.  Leucocyto- 
gregarines  and  their  Occurrence  in 
South  Africa,  917.  The  Causes  of 
Death  in  the  Case  of  Horses  Under- 
going Immunisation  Treatment  with 
Dead  Bacteria  or  Extracts  of  Bac- 
teria, 918.  Immunity  in  Epizootic 
Lymphangitis,  919.  Epizootic  Di- 
sease due  to  a  New  Species  of  Try- 
panosome-attacking  Cattle  in  French 
Guiana,  920.  A  New  Nematode  Caus- 
ing Parasitic  Gastritis  in  Calves, 
921.  Cattle  Scab  Methods  of  Control 
and  Eradication,  922.  Treatment 
of  Epizootic  Aphthic  Fever  with 
Oxygenated  Water  According  to 
Prof.  Nello  Mori's  Method,  923. 
Experiments  on  the  Treatment  of 
Rinderpest  with  Various  Drugs, 
in  the  Philippines,  924.  Hemorrha- 
gic Septicemia,  925.  The  Suscepti- 
bility of  Camels  to  Symptomatic 
Anthrax,  Hemorrhagic  Septicemia 
and  Rinderpest :  Experiments  in 
British  India,  926.  Coccidiosis  of  the 
Goat  in  Morocco,  927.  Anaplasma 
marginale,  928.  The  Hog  Louse 
Haematopinus  suis  (Lin.)  Leach, 
929.  A  New  Strongylid  of  the  Dome- 
stic Pig,  930.  Observations  and  Ex 
periments  on  Intestinal  Trichinae, 
931.  Notes  on  Swine  Diphtheria,  932. 
Important  Poultry  Diseases,  933.  A 
Study  of  the  Different  Forms  of  Ba- 
besiosis in  the  Netherlands,  n  65' 
A  Blood  Destroying  Substance  in 
A  scar  is  lumbricoides,  11 66.  Osteo- 
porosis or  Osteomalacia  in  the 
Belgian  Congo,  11 67.  Note  on  the 
Bacillus  of  Epizootic  Abortion  in 
Mares,  Experiments  Made  in  Bel- 
gium, 1 168.  Bacterium  abortus  In- 
fection of  Bulls,  1 1 69.  The  Value 
of  Active  Immunisation  against 
Cattle  Plague,  and  the  Connec- 
tion between  Cattle  Plague  and 
Malaria  :  Experiments  Carried  out 
in  Egypt,    11 70.   The    Piroplasma 


of  the  Pre -Alpine  Regions,  1 1 7 1 . 
Experiments  made  in  Austria  to 
Determine  the  Toxic  Action  of 
Chemical  Fertilisers  upon  Sheep, 
1 172.  Marra  Immunising  Serum 
for  Sheep  and  Goats  Attacked  by 
Contagious  Agalaxia,  11 73.  Effect 
6f  Heat  on  Trichinae     n  74. 

Hygiene,  Rural :  The  Mission  Anti- 
paludique  to  the  Eastern  Army 
and  the  Control  of  Paludism,  2. 
The  Migration  of  Mosquitos,  3. 
Hibernation  of  Mosquito  Larvae 
in  Macedonia,  4.  Food  Chemistry 
in  the  Service  of  Human  Nutrition, 
5.  Action  of  X.  Rays  on  Barley 
Grains  in  Relation  to  Dietary 
Deficiency  6.  Associations  for 
the  Destruction  of  Mosquitos  and 
Making  Malarial  Land  Healthy, 
147.  Overwintering  of  the  House 
Fly,  681.  Duck  Breeding  and  the 
Destruction  of  Larvae  of  the  Ano- 
pheles Mosquito,  806.  Control  of 
House  Flies  by  the  Maggot  Trap  : 
Experiments  in  Maryland,  U.  S., 
807.  Curative  Action  of  the  Cin- 
chona Alkaloids  on  Malarial  Fe- 
ver, 808.  Treatment  of  Malaria 
with  Trypanoblue,  1065.  Iden- 
tity in  the  Geobotanial  Condition 
for  the  '  Pupation  of  Glossinia, 
1066. 

Hymenaea  courbaril,  146. 

Hypericum  perforatum,  603. 


Ianthinosoma  lutzi,  72. 

Icacina  senegaleusis,  727. 

Ichii,    Quercus   gilve,    203. 

In,   Dipterocarpus   luberculalus,  1. 

Incense  Cedar,  Libocedrus  decur- 
reiis,  1 1 58. 

India:  Agriculture  in  Burma,  1. 
Manufacture  and  Transport  of 
Superphosphates,  2.1.  Effect  of  the 
Frost  on  Sugarcane  in  the  Gurdas- 
pur    District,    153.     Note   on   Co- 
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Out   Cultivation  in  the  Province 
Madras,  B   ..     Cotton  Selection, 
1 1  _           ,     Note  on  l  brasses  I  »row- 
ing  in  Coconut  Plantations.   1136- 
Indian   Madder,    Rubia  cordi folia,   8. 
[ndigo:    Cropped    Area     in     Burma, 
1.     Recent    [nvestigationfl    at    the 
Imperial    Institute,    London,    8. 
[ndo-China:    Cambodian  Cotton,   [6. 
Tobacco  Growing,  61.      'Red  Soil 
and      Grey  >"il  "  and    their  Suit- 
ability t>>  Rubber  Cultivation,  164. 
t  observations  on  Cultivation  of  Some 
nil  Yielding  Plants,  200.     Coconut 
n  bin-China,  jui.     Rubber 
05.     Lac- Yielding  Trees,  207. 
Li .             k    Rearing,    333.     Coffea 
1    and    Cultivation  ;    Sensibi- 
lity and  Resistance  to  Low  Tern* 
peratures,     466.      Introduction     of 
Improved    Tea    Plants,    467.    Ca- 
o  Growing,  j68.     Experiments  in 
Mechanical     Cultivation    of    Rice 
in    Cochin-China,    508.    Indo-Chi- 
nese Cotton,  595.     Future  of  Tea, 
l  irsl  Selection  of  Rice  Made 
at    the    Laboratory    for    the   Study 
of  Clivals  at  Saigon,  71  \.     Banana 
I  lour  and  its  Substitutes,  773.     The 
Hill  Station  of  Hon-Ba,  813.    The 
Cultivation    of     Fruit-Trees,    <>o8. 
det  Apple  of  the  High    Plateaux, 
Hygienic    Drinks,   1232. 
'"'I"                      ■     on   \uimal  Pro- 
ducts :   New  Method  of  Analysing 
Deterioration  of  I- 
from  the  Point  of  View 
itary   Inspection,    121.     Tu- 
nisian Wo  p 1    \ 

lue   01    Argentine  is  ijo,"    •;,  (. 

Industry    in     Brazil,     375. 

Wool  Agricul- 
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Whale  Meat,  1009.  Ripening  of 
Sausages,  1254. 
Industries  Depending  on  Plant  Pro- 
ducts :  Utilisation  of  Rice  and  its 
By-Products  in  Different  Industries, 
8.  Utilisation  of  Rice  Straw,  115. 
Foundation  of  an  Industry  utilising 
the  Fibres  of  Banana  -with  Edible 
Fruit  in  Spain,  117.  New  Method 
of  Estimating  Caffeine  in  Coffee, 
118.  Study  and  Determination  of 
the  Industrial  Value  of  a  Gum  of 
the  North  Cameroons,  119.  Soy- 
bean Milk,  251.  Drying  Plums  in 
Oregon,  U.  S.  A.,  252.  Sphagnum 
as  a  Surgical  Dressing,  370.  Role 
and  Proportion  of  Pears  in  Cider 
Making,  514.  Cane  Sugar  Industry 
in  Western  Venezuela,  516.  Oil 
Extracted  from  Fruit  of  the  Elm, 

517.  New    Drying    Oil    extracted 
from  Seeds  of  Conepia  grand  if  lor  a 

518.  Work  on  the  Retting  of 
Textile  Plants  in  Italy,  519.  Ka- 
pok a  Substitute  for  Cotton  for 
Dressing  Wounds,  520.  Vine  Shoots 
Ensilaged  after  the  Vintage,  as  a 
Source  of  Alcohol  and  Tartaric 
Acid,  641.  Utilisation  of  Root 
of  Wild  Chervil  (Anthriscus  syl- 
vestris),  642.  Industrial  Residues 
from  Oil- Bearing  Seeds  of  the 
Family  Melilaceae,  and  their  Pos- 
sible Agricultural  Utilisation,  643. 
Methods  for  Preventing  Vegetable 
Margarine  from  turning  Rancid, 
644.  Banana  Flour  and  Substi- 
tutes, 773.  Value  of  the  N'gao 
Leaves  and  Yeglipe  Fruits  from 
French  West  Africa  as  Depilators, 
and  their  Possible  Use  in  Tanning. 
771  Scientific  Methods  for  the 
Production,  Grading  and  Prepara- 
tion of  Rubber,  775.  Oil  of  Oran- 
ges Industry,  776.  The  Cinchona 
Wine  Industry  in  Piedmont,  980. 
Wine   Made    from   Dried   Figs,   081. 

w  Mannose  Ferment  Research 
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in  Italy,  982.  Fruits  of  Melia 
Azedarach  :  Possible  Use  in  Ma- 
nufacture of  Alcohol,  983.  Sugar 
Industry  in  Japan,  984.  Flour  Mills 
in  China,  986.  Use  of  Lime  Water 
in  Bread  Making,  988.  Oil  Seed 
Industry  in  Italy,  990.  Fat  and 
Oil  Industry  in  Russia,  991.  In 
Bulgaria,  992.  Experiments  on 
the  Use  of  Wood  Oil  and  Candlenut 
Oil  in  Soap  Making,  997.  Fat 
Industry,  998.  Use  of  Rice  Bran 
in  Italy,  999.  Results  of  Tobacco 
Industry  in  Italy,  1000. 

Indwe,  1. 

Ingyin,  Pentacme  suavis,  1. 

Inoculations  :    With    Legumes,     198. 

Intestinal  Strongylosis  of  the  Horse, 
481. 

Iroko,  Chlorophora  excelsa,  146,  1076. 

Irrigation  :  Effect  with  Brackish  Wa- 
ter, 155.  Capacity  of  Soils  for  Ir- 
rigation Water,  422.  Irrigation  in 
Mesopotamia  ;  Recent  Develop- 
ments, 824.  Irrigation  in  Peru, 
1090. 

Isaria  densa,  28. 

Isopyrum  thalictroides ,  1105. 

Italian  Rye-grass  :  Relative  Lime 
Content  and  Requirement,  10. 

Italian  Somaliland  :  Meat  Production 
and    Trade,    646.        Cotton,      884. 

Italy :  Cultural  Experiments  with 
Arum  italicum,  43.  Hen  Keeping 
Profits  in  191 8,  87.  Regulation  of 
Silkworm  Egg  Production  and  Com- 
merce, 90.  Associations  for  the 
Destruction  of  Mosquitos  and  Mak- 
ing Malarial  Land  Healthy,  147. 
Investigations  into  Formation  of 
Sodium  in  Soils,  155.  "  Garfa- 
guina  "  and  "  Pisana  di  colle  ", 
Breeds  of  Italian  Sheep,  220.  Sar- 
dinian Horse,  224.  Production 
Supply  and  Industry  of  Milk  and 
its  Products,  254.  Preserving  Fod- 
der by  Selected  Ferments,  257. 
Experiments    in    the    Acclimatisa- 


tion of  Palms  in  Island  of  Elba, 
294.       Comparative    Data    on    the 
Cost    of    Production    of    Olives   in 
1 91 3    and    1 91 8    in    Apulia,    363, 
598.      Cold  Storage  Industry   and 
the  Future  of  Italian  Agriculture, 
379.      Cold  Storage   and   the   Ital- 
ian Fishing    Industry,  380.     Work 
of  the  Royal  Station  of  Experiment- 
al Sericulture  at  Padua,  500.  Work 
on  the  Retting  of  Textile   Plants, 
519.      Italian    Dry    Farming,    560. 
vSelection     of       "  Gentil      Rosso " 
Wheat,  581.     Textile  Fibres  Furn- 
ished    by    Lotus,    597.      Medicinal 
Plants  in  the  Italian  State  Forests . 
603.    Cultivation  of  the  Lotus,  604. 
Anonus    Cherimolia,    605.       Stone 
Pine,    Pinus    pinea,    609.       Euca- 
lyptus in  the  Reconstitution  of  the 
Forestal    Patrimony     of    Sardinia, 
610.      Pure  Line  Selection  of  Ce- 
reals,   854.       Attempted   Improve- 
ment of  Olive  Garden  in  the  Pro- 
vince of  Lucca,  889.    Present  Con- 
ditions of  Cultivation  and  Produc- 
tion of  Tobacco,   903,   1000.     Cul- 
tivation   of    Almond    Trees,    907. 
Horse  Breeding,  943.    Sheep  Breed- 
ing. 953-     Poultry,  962,  963.     Ita- 
lian Trade  in  Oil-Seed  Cake,  990. 
Vegetables  in  Rural  Domestic  Eco- 
nomy,   1067.       Fruit    Growing    in 
Sicily,    1 154.      Chestnut  Tree   Cul- 
tivation 1 1 57.  Live  Stock  Breeding: 
Results  of  the  General  Census,  11 82. 
Requirements    and    Production    of 
Agricultural  Machinery,  1221. 
Ivory,  Vegetable,  1152. 


Jaca  (Artocarpus  integrifolia)  in  Cey- 
lon, 875. 

Jack  Bean,  439. 

Jamaica:  Oil  of  Oranges  Industry, 
776. 

Japan  :  Creation  of  a  Bureau  f<>r  the 
Examination    of    Silk    Goods    at 
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Yokohama,   g         Vegetable    Dye- 
Stufl  luction  of  Korean 

[M  Family  Gard- 

ens,   jii.    First  Official  Attempts 
to  Establish  Sheep,  625.    Develop- 
ment 11     Cultivation    in 
K,,-  Wild  Silkworms 
and  the  Foundation  of  the  Spin- 
ning Mill  to  Utilise  their  Silk.   766. 
Oat  Selection,  859.    Fats  Industry, 
Hybridising    Wheats,    1116. 
is,  702. 
Johnson    Grass,     Holcus    halepensis, 

■7. 
Jttgl  boldii,  203. 

Juniper,  Junipt  virginiana,  414, 

1 162. 

DOLO,    &'t 

Kakania,  Pachystela  cinerea,  146. 

K.dik.dk,  833. 

Kanvin.    Dipterocarpus  turbinates,  1. 

K.uiv  in-si,    1. 

Kaoliang     1  \6, 

Kapok  :   Cultivation   in   French  West 
Africa,    1  \6.      As  a  Substitute  for 
Cotton  for  Dressing  Wounds,  520. 
»r,   i7'> 

Karanda,   Pongamia  glabra,   288. 
i\    Kafkoek, 

Kashta  1 

Kat,   1 1  |. 

Kekuna,    Canarium  zeylanicum,  288. 

Ktntiopsis  mat  ■ .  jo  ). 

Kentucky  Blue  Grass,  Poa  pratensis, 

ton  loci  s88. 

1  11' 
spp  .    1  I'-,    I" 

Kill. Ml. 

Kitchen    Garden  :    Cultivated     Area 
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KUphont,  743. 

Elude,  576. 

Kobitsodolo,  873. 

Kodo,  Paspalum  scrobiculatum,  1083. 

Koll  quail,  414. 

Kremuon    chum    bak,    Rhus    vernici- 

fera,  207. 
Kruin,  476. 

Kudzu,  Puerqria  hirsuta,  879. 
Kunpyung.   Red  Millet,   1. 
Kunugi,  203. 
Kuri,  203. 
Kurirnushi,  766. 
Kuromatsu,    Pinus    Thunbergii,   203. 

I. ac:  Lac- Yielding  Trees  of  Indo- 
China    and    their    Products,     207. 

Facan,  476. 

Lagerstroemia  Flos-Reginae,  I. 

Fammparalysi,  748. 

Landolphia  :  Wild  Fianae  in  French 
West  Africa,  146. 

Lappa  ma  jo  r,   1 1  o  2 . 

Lard  :  Influence  of  Hogs  Ration  on  the 
Melting  Point,  1200. 

Ltirix  occidentalis,  329. 

Lathyrus  odoratus,  718. 

Laurel,  70. 

Lepidium  sativum,   440. 

Lepidozamia  Perojfskyana,   294. 

Lespedeza  pilosa,  203. 

Letpet,  I. 

Fettuce:  Relative  Fime  Content  and 
Requirement  etc.  10.  Nitrogen 
Content  in  Tops  and  Roots,  701. 
Researches  011  Comparative  Deve- 
lopment of  the  Fettuce  in  Sun  and 
in  Shadow,  706. 

Leucaena  glauca,  322. 

Libocedrus  decurrens,  1158. 

Fight  :  Influence  of  Sunlight  on  Ab- 
sorption of  Organic  Matter  in  the 
So'l  by  Plants,  842.  Influence  of 
Continued  and  Intermittent  Ac- 
tion on  Growth,  843,  Studies  on 
Influence  of  Sunlight  upon  Action 
ot'  Stomata  in  Certain  Gramineae, 
14. 
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Limasia  amava,  904. 

Lime  :  Data  on  Lime  Content,  Re- 
quirement and  Feeding  Power  of 
Cultivated  Plants,  10.  Chemical 
Effects  of  Applying.  Lime  to  Soil, 
20.  Action  of  Lime  and  Calcium 
Carbonate  upon  the  Availability 
of  Potash  in  Some  Soil-forming 
Minerals,  157.  Liming  the  Soil, 
286.  Effect  on  Crop  Yields  in 
Cylinder  Experiments,  433.  Action 
on  Acid  Humiferous  Soils :  In- 
vestigations in  Sweden,  434.  De- 
termination of  the  Value  of  Agri- 
cultural Lime,  687.  See  -  also 
Gypsum. 

Lingue,  70. 

Lipeurus  heterograpJms,  495. 

Liquidamber  formosiana,  742. 

Lisombe,  599. 

Litchi,  908 

Litter :  Comparative  Water-holding 
Capacity  of  Different  Materials 
used  as  Litter  and  Amounts  of 
Manure  Saved  by  their  Use  :  In- 
vestigations in  U.  S.  A.,  287. 

Locusts :  As  Cattle  Food  and  Ma- 
nure, 755. 

Locust  Beans,  80. 

Logwood,  8. 

Lolium  subulatum,  877. 

Lophira  procera,  1076. 

Loquat,  908. 

Lotus  arenarius,  11 35. 

Lotus,     Nelumbium     speciosum,    604 

Lovoa  Klaineana,  1076. 

Lu,  Panicum  miliare,  I. 

Luc  binh,  11 99- 

Lucerne  :  Relative  Lime  Content  and 
Requirement  etc.,  10.  Cultural 
Experiments  in  Texas,  416.  Net 
Energy  Value  of  Hay,  486.  Culti- 
vated Vars.  in  S.  Italy,  Medicago 
falcata  and  M.  varia,  560. 

Lui,   Rhapis   flabelliformis,    742. 

Lupin :  Relative  Lime  Content  and 
Requirement  etc.,  10. 

Lynzaadkafkock,   487. 


Macedonia  :  Hibernation  of  Mos- 
quito Larvae,  4.  Agriculture  and 
Forestry,  411. 

Machinery  and  Implements  :  Tempo- 
rary Tractor  Courses  in  Ohio, 
U.  S.,  94.  Importation  of  Agricul- 
tural Machinery  into  Russia,  during 
I9i7,  95-  Use  of  Tractors  in  Cuba, 
96.  Agricultural  Utilisation  of 
Tanks  and  Heavy  Tractors,  97. 
Use  of  Tractors  for  Lifting  Beets, 
98.  System  of  Electric  Ploughing 
of  the  Societe  Generate  Agricole,  99. 
The  International  Harvester  Cor- 
poration's Sheaf  Shocker,  100.  Tech- 
nical Considerations  on  the  Use 
of  Sorters,  101.  American  Hog 
Oiler,  102.  Utilisation  of  Industrial 
Alcohol  and  Hydrocarbides  for 
Carburetting  in  France,  103.  Trac- 
tor Schools  organised  by  the  J.  1. 
Case  Threshing  Machine  Co.  in 
U.  S.  A.,  237.  Power  Fanning  Tests 
Organised  by  the  Chambre  Syn- 
dicate des  Constructeurs  de  Macliines 
Agricoles  de  France,  at  La  Verriere, 
238.  Traction  with  Poor  Gas,  239. 
Estimation  of  the  Work  of  a  Power 
Farming  Machine,  240.  The  Hollis 
Tractor,  241.  Mechanical  Culti- 
vation of  Vines  with  a  10-20  H.  P. 
Mogul  Tractor,  242.  Mechanical 
Vine  Cultivation  Tests  with  the 
"  Viticulteur  "  Apparatus  at  Haut- 
Brion,  France,  243.  Mould-board 
Ploughs  and  Disk  Ploughs,  244. 
Pavesi  P4  Motor  Plough,  245. 
Motor  Trucks  for  Farm  Haulage 
in  U.  S.  A.,  246.  Inquiry  on  Farm 
Tractors  in  U.  S.  A.,  353.  Tractor 
Making  Industry  in  U.  S.  A.,  354. 
Soil  Packing  by  Tractors,  m. 
Tests  of  an  8-16  H  P.  Avery  Trac- 
tor in  New  Zealand,  356.  i'lu> 
New  "  Cestro  "  Disc  Harrow,  357. 
Machines  for  Treating  Oil-Palm 
Fruits,  358.  Motors  for  the  Fixed 
Farm    Machinery,    359<        Future 
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riiiiltiir.il  Machinery  in  Sy- 
ria, 361.  Economic  Conditions  of 
I'uuvr  Farmii  I  Jovernment 

(  ultivation.    in     England 
and  \\  I  *e  1  »i<>n   Bouton 

Motor     Windlass,     503.         Tractor 
ber,   506.     Tony-Ballu 
Motor  Balance  Plough,  507.    Ex- 
periments   on    Mechanical    Cul- 
tivation  of  Rice  in  Cochin-China, 
1  lit-  New  Renault  Agricul- 
tural   Tractor,    635.       Journeys 
Made    by    Tractors.     636.       Ilar- 
.vith     a     Tractor,     637. 
Progress    in    the    I'tilisation    of 
Wind  Engines,  638.     Mechanical 
Cultivation    of    Vineyards,    768. 
Notes    on     Tractors,     '167.        The 
irner    1'ractor,   968.      The    De- 
tail   Pawl    and    Ratchet    Trac- 
tor.   969       The    Gianetti    Motor 
Cultivator    and    its     T'ses,    espe- 
cially in   Rice-   Fields,  070.     The 
Warwick     Patent    Spiral     Tiller, 
One-handed    Spade,     '172. 
[uirements     and      Production 
of     Agricultural     Machinery     in 

Italy.   I22X.     Trials  of  Mechanical 

Cultivating   Machines  iri  France. 

The    Baroncelli     Tractor 

Model  -  B    2,     1  on:,    1  223.      The 

Longhini      Self-Lifting      Plough, 

Review  of   Patents,    104, 
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Mahogany,    Khaya    ivorensis,    14G. 
Maize  :      Cultivated     Area,       Yield 
in  Burma,  1 .    Relative  Lime  Con- 
tent  and   Requirement,    10.     Ef- 
fects   of    Hybridisation    on     the 
Productivity     and     Earliness     of 
Maize,     32.     "  Milho     Caboclo," 
Good  Variety  of  Brazilian  Maize 
42.     vSelection  at  the  R.  Stazione 
Sperimentale  di  granicoltura,  Rie- 
ti,  Italy,  182.    Mycology  of  Maize 
and     Bread     Making      Qualities, 
250.    Production   in   Madagascar, 
274.       Cultural    Experiments     in 
Texas,    416.      Effect  of    Weather 
Conditions    on    Maize     Crop     in 
U.  S.   A.,  417.     Material  for  Im- 
provement   by  Crossing  and   Se- 
lection   in    TJ.    S.    A.,    445.     Mass 
Mutation,    446.    Sweet    Corn     as 
Poultry    Food,    496.      Transpira- 
tion, 708.     vSelection  in  U.  S.  A., 
861.         Composition    of     Stalks, 
936.      Description   of   Two    New 
Kinds   of   Maize,    11 19..  Relation 
between  Yield  and  Ear  Characters 
in  Maize   at   Rieti,     Italy,    "  Sa- 
verio  Strampelli  "  and  "  Elena", 
1120.     Experiments  on    Growing 
Maize  in  Great  Britain,   1121. 

Makore,  Dunoria  HeckeUi,  146. 

Mai  de  cadera,   216. 

Male-fern,   603,    1102. 

Mallow,   603. 

Malting  :  Cholam  (Andropogoii  Sor- 
ghum) as  a  Substitute  for  Barley 
in     Malting     Operations,      1 233. 

Malva  sylvestris,  603. 

Manganese  :  Manganese  of  Basic 
Slag  and  its  Effect  on  Growth 
of  Wheat,  836.  Effects  on  Ger- 
mination,  111. 

Mangiba,   873. 

Mangosteen,   Garcinia    Mangos  tana, 

•8. 
-Man-rove,   Rhizophota,  416, 
Maniau  iga    Corallia  interregima,  1. 
G    '   lovii,   |(>5. 
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Manioc  :  Production  in  Madagascar, 
274.  Production  of  Manioc  Flour 
and  Butter,  947. 

Mannose,  Ferment  :  Researches  in 
Italy,  982. 

Manures  and  Manuring  :  Investi- 
gations into  the  Effect  of  Boron 
on  Crops  and  its  Distribution 
in  the  Principal  Plants  and  in  the 
vSoil  in  Different  Parts  of  U.  S.  A., 
25.  The  Use  of  Commercial  Bac- 
terial Cultures  for  Inoculating 
Leguminosae,  171.  Analyses  of 
Chemical  Fertilisers,  Bone  Pow- 
ders, Lime  etc.  in  New  Jersey, 
U.  S.  A.,  in  1916,  292.  Com- 
mercial Fertilisers  in  Texas,  U. 
S.  A.,  1916-17,  293.  Movement 
of  Plant  Food  within  the  Soil. 
435.  Effect  of  Chemical  Fertili- 
sers on  the  Hydrogen-ion  Con- 
centration of  Soils,  436.  Results 
of  Manurial  Experiments  on  a 
Peat  Soil  in  Holland,  569.  Fer- 
tilising Value  of  Activated  Sludge, 
570.  Effects  of  Fertiliser  Treat- 
ment on  Yield,  Composition  and 
Nodule  Formation  of  Soybeans, 
575.  On  the  Economics  of  Ma- 
nuring, 640.  Effect  of  Farm 
Manure  in  Stimulating  the  Yields 
of  Irrigated  Field  Crops,  688. 
The  Industrial  Use  of  Locusts 
as  Manure  in  Uruguay,  690.  Pa- 
tents concerning  Fertilisers,  699. 
Utilisation  of  Street  Sweepings 
and  Droppings  of  Animals,  825. 
Use  of  Sugar  Cane  Molasses  as 
a  Fertiliser,  1092.  Ammonifi- 
cation  of  Manure  in  Soils,  1093. 
Treatment  of  Dung  and  Excre- 
ment in  Beccari  Zimothermic 
Chambers,  1094.  Addition  of 
Fluorides     to     Fertilisers,     1099. 

Manures,  Green :  The  Influence  of 
Green  Manures  in  the  Soil  Acidity, 
10.  Goat's  Rue  as  Green  Manure 
and     Fodder     Plant,     168.     Green 


Manure  for  Rice  Fields,  in  the 
Kandy  District,  Ceylon,  288 
Use  of  Green  Manure  in  New 
Jersey,  U.  S.  A.,  289.  Value  of 
Bracken  (Pier  is  Aquilina)  as  a 
Fertiliser,  689.  Green  Manuring 
with  Perennial  Vetch  (Vicia  atro- 
purpurea)  in  the  United  States,  826. 

Manures,  Nitrogenous  :  Effect  of  Am- 
monium Sulphate  on  Soil  Acidity, 
10.  Twenty  Year's  Work  on  the 
Availability  of  Nitrogen  in  Nitrate 
of  Soda,  Ammonium  Sulphate, 
Dried  Blood  and  Farm  Manures, 
23.  The  Storage  of  Sulphate  of  Am- 
monia on  Farms,  169.  Ammonico- 
potassic  Nitrate,  a  New  Fertiliser 
for  Sugar  Beets,  170.  The  Influence 
of  Ammonium  Sulphate  on  the 
Germination  and  the  Growth  of 
Barley  in  Sand  and  Soil  Culture 
kept  at  different  Moisture  Contents 
and  at  various  Osmotic  Concen- 
trations of  the  Soil  Solution, 
291.  Comparative  Trials  of  Nitro- 
genous Manures  in  France,  574. 
Experiments  regarding  the  Use 
of  Nitrate  of  Ammonia  as  a  Man- 
ure in  the  United  Kingdom,  696. 
Comparative  Trials  of  Various 
Nitrogenous  Manures  in  Germany, 
697.  The  Present  Condition  of 
Nitrogen  Fixation  as  regards 
Fertilisers,  835.  Transformation 
of  Explosives  into  Fertilisers, 
836.  The  Utilisation  of  Water- 
falls Energy  for  the  Manufacture  of 
Nitrogenous  Fertilisers,  1096.  Cya- 
namide  in  France,  1097.  Decompo- 
sition of  Cyanamide  and  Dicyano- 
diamide  in  the  Soil  1098. 

Manures,  Phosphatic  :  Manufacture 
and  Transport  of  Superphosphates 
in  British  India,  zz.  Investigations 
into  the  Oxidation  of  Sulphur  in 
Soils  as  a  Means  of  increasing  the 
Availability  of  Phosphates  and 
into  other  associated  Phenomenain 
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Toxicity  of  Mono- 
baaj  lates     towards     Soy- 

jM  m  Soil  and  Solution  Cultu- 
res    "    Pot  Experiments  on  the  As- 
sunilability  of  the  Phosphoric  Acid 
Mineral  Phosphates  in  V.  S.  A., 
Reverted     Superphosphal 
[nvestigations  in  to  the  Util- 
tion    of  Raw  Mineral  Phospha- 


S.   A., 


5i 


71. 


Fertilising 


Value  <>t"  Vivianite  and  Vesta  Phos- 
phate  .  Researches  in  Belgium,  572. 

.' ability  <>f  Basic  Slag  in  Dilute 
Organic    Acids,    691.    Solvent    Ac- 

:i  of  Dilute  Citric  and  Nitric 
Acids,  on  Rock  Phosphate,  692. 
•  of  Sulphofication  and  Ni- 
trification on  Rock  Phosphate, 
'■•, ;  Exploitation  of  Mexican  Guano 
Deposits,  695.  The  <  >rigin  of  Afri- 
can  Phosphates,  827.  Phosphate 
of  Lime  Resources  in  Egypt,  828. 
Moroccan  Phisphates,  829.  Spitz- 
bergen  Phosphates,  830.  Artificial 
Phosphatic  Slags  831,  The  Man- 
ganese  of    Basic  Slag  and  its  Ef- 

tfl  on  Growth  of  Wheat,  836. 
Manures,  Potassic :  Potassium  Re- 
quirement  of  Nitrogen  Pixing  Bac- 
teria. 1  |.  l.ihri  of  Gypsumupon 
Solubility  of  Potash  in  Soils,  21. 
Ammonico  -  Potassic  Nitrate,  170. 
Potassic    Salts    in    Ethiopia,    4]  \. 

mditionsoi  Pertiliser  Potash  Resi- 
duea  in  Silty  Loam  Soil  in  Pennsyl- 

573.     Experi- 

nts  on  Value  of  Greensand  as  a 
Sou  Potassium    for    Plant 

Culture,      '•,,)         Als;ili;in      SalfS      of 
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h   '    .1   Swed- 

Potash   Pertiliser    and    its 

l     <i!l     1 

1   Ma- 
•"1  in  Upper  Savoy,  1 
tin      h 


Mast  avenhasia,  321. 

Mauritius:   Cattle  Census,  951. 

Maxuxo,  44. 

Mayly,  997- 

Meadows  and  Pastures :  Utilisation 
of  the  Pastures  by  the  Cattle, 
page  4.  Winter  Feeding  of  Beef 
Cattle  in  Artificial  Pastures,  227. 
Weather  Conditions  favourable  to 
Development  in  U.  S.  A.,  417. 
Hay  Caps  in  U.  S.  A.,  881.  Im- 
provement of  poor  Pastures  for 
Sheep  in  New  Zealand,  955. 

Meadow  Fescue  :  Relative  Lime  Con- 
tent and  Requirement,   10. 

Meat  :  Madagascar  Live  Stock  and 
Meat  Quality,  page  5.  Meat  Pro- 
duction in  Relation  to  the  Capa- 
city of  Cattle  to  Gain  Weight,  84 
Frozen  Meat  Trade  in  Venezuela, 
129.  Production  of  Veal  or  Pro- 
duction of  Milk  ?  256.  Yield  in 
Butchers  Cattle  and  Meat  Trade 
of  Cochin-China,  333.  Stock  Rear- 
ing and  Meat  Trade  in  Brazil,  339. 
Food  Value  of  Argentina  Tasajo, 
374.  Slaughtering  Pigs  and  Pre- 
paration of  their  Flesh  on  the 
Farm  in  U.  S.  A.,  523.  Diagnosis 
of  Tuberculous  Meat,  556.  Slaugh- 
tering Yield  of  Cattle,  Goats  and 
Sheeps  in  Italian  Somaliland,  646. 
Frozen  Meat  Industry  in  South 
America,  654.  Frozen  Meat,  1007. 
Action  of  Cold  on  Smell  of  Meat, 
100S.  Whale  Meat,  1009.  Ripen- 
ing of  Sausages,  1254. 

Medlar  Tree  :  Observations  on  the 
Plower  and  Origin  of  Stoneless 
Medlar  in  Italy,  26.  Japanese 
Medlar,  <k>8. 

Medicago  denticulate,  416. 

Medicinal  Plants  :  Utilisation  of  As- 
phodelus  tamosus  in  Italy,  [08. 
'  Yassourinha  de  botao  "  {Sco- 
paria  dulcis)  a  Medicinal  and  Fod- 
der Plant  of  Brazil,  209.  Medicinal 
Plants    in    Italian    State    Forests 
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603.  Cultivation  of  the  Lotus 
(Nelwnbium    speciusum)     in   Italy, 

604.  Cultivation  of  Henbane  and 
Alkaloid  Content  of  its  Different 
Parts,  735.  Some  Medicinal  Plants 
of  the  Philippines,  904.  Opium 
Poppy  Cultivation  Experiments  in 
Colonial  Gardens  at  Palermo,  11 48. 
Composition  of  Mexican  Cinchona 
Bark,  1149.  Growing  of  Digitalis 
purpurea,  11 50.  Insecticidal  Pro- 
perties of  Pyrethrum  cinerariae- 
folium,  Grown  at  Florence 
compared  with  those  of  other 
Aster  aceae,  1151. 

Melanorrhoea   laccifera,    207. 

Melia  Azedarach,  983. 

Menopon  spp.,  495. 

Merant,    Musanga    Smithii,    146. 

Mesopotamia :  Agricultural  Conditions 
and  Possibilities,  552,  1064.  Irri- 
gation and  Recent  Developments, 
824. 

Meteorology  :  Climatic  Control  of  the 
Morphology  and  Physiology  of  Su- 
gar Beets,  9.  New  Method  of 
Predicting  Frost,  150.  The  In- 
fluence of  Weather  on  Agricultural 
Development  in  Michigan,  U.S.A., 

152.  Effect  of  Frost  on  Sugar  Cane, 

153.  Agricultural  Weather  Condi- 
tions on  South  Coast  of  San  Do- 
mingo, 276.  Distribution  of  Frost 
in  U.  S.  A.,  277.  The  Effect  of 
Cold,  Wind,  and  Rust  on  Various 
Wheats  in  France  278.  Injurious 
Effect  of  Dow  Temperatures  and 
Mist  on  the  Development  of  Rice 
as  Connected  with  the  Propagation 
of  Weeds  in  the  Vercelli  District, 
Piedmont,  Italy,  279.  Effect  of 
Afforestation  on  Hidden  Conden- 
sation, 280.  Data  on  Weather  Con- 
ditions Concerning  the  Period  1910- 
1914  m Texas,  U.S.  A.,  416.  Weather 
Conditions  of  the  United  States 
from  an  Agricultural  Point  of 
View,    417.  Varieties  of  Oats  Resis- 


tant tc  Frost  and  Drought,  Accli- 
matised in  Argentina,  418.  Varie- 
ties of  Maize  Resistant  to  Drought 
in  America  and  China,  419.  Spiro- 
bolus  phleoides,  a  Fodder  Plant 
Resistant  to  Drought  in  Argentina, 
420.  Sensitiveness  and  Resistance 
of  Coffee  to  I,ow  Tempe- 
rature, in  Indo-China,  421.  Gene- 
ral Classification  of  Climates  by 
Temperature,  Precipitation  and 
Character  of  the  Seasons,  559. 
Alterations  of  Cellular  Exchange  and 
Permeabihty  it  Temperature  near 
Freezing  Point,  845.  Relation  of 
Physiological  Characters  of  Autumn 
and  Spring  Cereals  to  the  Tempe- 
rature and  Periodicity  of  Growth 
Phenomena,  846.  Effects  of  Cli- 
matic Conditions  on  Wheat  Develop- 
ment at  Tapada  de  Ajuda,  Portu- 
gal, 1077.  The  Effect  of  Climatic 
Conditions  on  the  Vegetative  Growth 
and  Seed  Production  of  Rice  in 
the  Philippines,  1078.  The  Effect 
of  Climatic  Conditions  on  the 
Formation  of  Cyanogenetic  Glu- 
cosides  hi  Sorghum,  1079.  The 
Effect  of  Winds  on  Tobacco  Plants 
in  Java,  1080.  Effect  of  Rainfall 
upon  the  Development  of  Annual 
Rings  of  Woods,  1081.  Protection 
against  Hail,     1082. 

Mexican  Chicken  Bug,  Acanthia  ino- 
dora,     495- 

Mexico:  Agricultural  Education,  7. 
Wax- Yielding  Plants,  65.  The  First 
Autumn  Frosts,  151.  The  Trade 
of  Guayule,   Rubber,   320. 

Microbabesia  diver  gens,  330. 

"Milho  cabocbo,"  a  Brazilian  Maize.  1 1, 

Milling :  Researches  on  Grain-Dust 
Explosions  in  Mills  and  Elevators 
in  the  United  States,  in.  Flour 
Mills   hi    China,    986. 

Millet:  Cropped  Area  in  Burma,  1. 
Relative  Lime,  Contenl  and  Re- 
quirement etc.,  10.  Investigation  on 
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Milk  i  .  'Ghessab" 

typhoideum)  as  an  Ir- 
Ukr  riant  in  Hot  Coun- 
ts .  cially   Tripoli,    459. 
"  Mio.  mio, "  Baccharis coridifolia,  177. 

phila,  516. 
Morocco:    Moroccan   Draught   Oxen, 
Silkworm   Breeding,  234.    The 
momic     Resources,     and     Their 
cploitation    after   the    War,    272. 
Agricultural       Possibilities,      413. 
try  Resources,  475.  Bee-Keep- 
ing (98.  Agricultural  Resources,  803. 
Water   Resources   in   Western  Mo- 
ri m  ,.    The    Improvement    of 
Fodder    Plants   in   Morocco,    1135. 
P<  ssibilities  of  <  '.rowing  Sugar  Cane, 
ii  \i>.    Experiments    of    Afforesta- 
tion,   1 102. 
Mosca   brava,   216. 

[uito  do  cafe,  210. 
Mosquitoes,     see     Rural     Hygiene. 
Moss,  its  Hydrologies!  Importance,  561. 
Miuun  1   pruriens,  var.  utilis,  058. 
Mulberry  :  Relative  Rime  Content  ana 
Requirement  etc.,     10.    The    Best 
Way    for    Preserving   the  Germina- 
tive    Power   of   the   Seeds,    589. 
Mules,    in    Cyprus,  83. 
Mm  Smithii,    146. 

Mushingemel,     703. 

1   Pood  for  Poultry,  763. 
Mustard:  Cropped  Area  in  Burma,   i. 
Mustard   S  ike   and   Meal   as 

a  Pood  for  Dairy  Cows,  338.  Diges- 
tibility of  Mustard  Flour  and  Mus- 

1  \6. 
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Nettle,   1102. 

Neuropogon  melaxcmthum,  8. 

New  Zealand :  The  Improvement 
of  Poor  Pastures,  880.  Testing  of 
Purebred  Dairy  Cows  949.  Sheep 
Breeding,  955.  Timber  Trade,  n  59. 

N'gao,    774. 

Nicaragua:  Agricultural  Education,  7. 

Niebe,   Vigna  Catjang,  146. 

Nio,     Baccharis    coridifolia,    477. 

Nippi,    117. 

Nitrification  and  Ammo nin  cation  of 
Soil,  see  Soil  Microbiology. 

Nitrogen :  Nitrophilous  Plants,  473. 
See  Soil  Microbiology  and  Nitro- 
genous  Manures. 

Nolina,   spp.,    1181. 

Norway  :  Comparative  Cultural  Tests 
with  Some  Cereals,  453.  Compara- 
tive Cultural  Tests,  of  Winter 
Rye,    454. 

Nosema   apis,    121 1. 

Notophagus    Dombeyi,    70. 

Oak.  Relative  Dime  Content  and  Re- 
quirement etc.,  10.  Vegetable 
Dye-Stuffs  Produced  in  Japan,  203. 
Experiments  in  Crossing  Quercus 
virginiana  and  Q.  lyrata,  309.  The 
Forestry    Resources     of     Morocco, 

475- 
Oats :  Time  Content  and  Requirement, 
etc.,  10.  Characters  Studied  at  the 
Genetic  Station  of  Verrieres,  France, 
181.  New  Varieties  of  Oats  Se- 
lected at  Svalof,  Sweden,  1S5. 
Selection  of  Oat  Varieties  Resis- 
tant to  Rust,  in  U.  vS.  A.,  186. 
Comparative  Cultural  Tests  with 
Oats  in  Sweden,  192.  Activity  of 
the  Polish  Society  for  the  Selec- 
tion of  Cereals,  301.  Northern 
Extreme  Limit  of  Oat  Cultivation 
and  Acreage  in  Finland,  412.  Cul- 
tural Experiments  in  Texas,  U.S.A., 
I  mi.  Weather  Conditions  for  Oat 
Cultivation  in  United  States,  417. 
Varieties  of  Oats  Resistant  to  Frost, 
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4i  8.  Comparative  Water  Requi- 
rements of  Different  Varieties  of 
Oats,  442.  Oat  Selection,  444. 
Comparative  Cultural  Tests  in  Nor- 
way 453.  Avena  sativa  var.  Ampu- 
ria  and  A.  S.  var.  Colomea,  Two 
Good  Varieties  of  Oats*  acclimatis- 
ed in  Argentina,  455.  Hybridisa- 
tion and  Selection  of  Oats  in  Alaska, 
U.  S.  A.,  712.  Cultural  Trials  of 
Different  Varieties  of  Oats  in  Seeland 
Denmark,  724.  Selection  in  Italy, 
854.  Selection  in  Sweden,  855.  Selec- 
tion in  Japan,  859.  Cultivated 
and  Wild  Oats,  860.  Comparative 
Cultural  Tests  of  11  Varieties  of 
Oats  at  Dormiarvet,  Central  Swe- 
den, from  1905  to  1 91 7,  869.  The 
Action  of  Fluorides  on  Oats,  11 10. 

Obione   pamparum,   460 . 

Ochroma  Lagopus,  69. 

Ocimum,   spp.,    8. 

Oenology :  A  Method  for  Defoxing 
Wine,  106.  Press-Drainer  for  Gra- 
pes 107.  Comparison  Between  the 
Acidity  of  Wine  and  that  of  the 
Must,  248.  Presses  or  Diffusion  Bat- 
teries?, 1230. 

Oesophagostomum  dentatum,  930  . 

Oestrinae,    72. 

Oil  Crops  :  Oleaginous  Seeds  in  Burma, 
1.  New  Oil  Seeds  from  Sierra 
Leone,  8.  Observations  on  the  Cul- 
tivation of  some  Oil-yielding  Plants 
in  Indo-China,  200.  "  Cay-sen,  " 
a  Sapotaceous  Plant  with  Oil- 
yielding  Seeds  in  Tonkin,  318. 
Orbignia  speciosa,  a  Palm  with 
Oil-yielding  Nuts  in  Ecuador,  319. 
Oil-bearing  Seeds  of  the  Family 
Meliaceae,  643.  Various  Reports 
on  the  Production  of  Fats  in  Diffe- 
rent Countries,  888.  African"  Da  " 
Hemp  (Hibiscus  cawnabinus)  as 
an    Oil-producing     Plant,     n  40. 

Oiler,  102. 

Oilizika,    518. 

Oil  Palm  :  Number  of  Palms  and  Palm 


Oil  Production  in  French  West 
Africa,  273.  Machines  for  Treating 
Oil  Palm  Fruits,  358.  On  the  Ma- 
nufacture of  Neutral  Palm  Oil, 
366.  Elaeis  Terema,  a  New  Oil 
Palm,  599.  Elaeis  Poissonii  in 
Belgian  Congo,  730.  Production 
of  Palm  Oil  and  Palm  Kernels  in 
French  West  Africa,  888.  Possible 
Development  of  the  Cultivation 
of  the  Oil  Palm  in  the  Federated 
Malay  States  in  the  Peninsula  of 
Malacca,     890. 

Oils  various  :  Piassava  and  Po-yoak 
Oils,  8.  The  Hydrogenation  of 
Ground  Nut  Oil,  112.  Contribution 
to  the  Chemical  Study  of  the 
Fruit  of  Camellia  dmpifera  Dour, 
and  Camelia  Oil,  113.  A  Substitute 
for  Lmseed  Oil :  "  Benefing  Oil," 
114.  The  Hankow  Tea  Oil  Industry, 
202.  Palm  Oil  in  French  West 
Africa,  273.  "Cay-Sen"  Oil  318. 
Oil  Extracted  from  Oat  Grains, 
364.  The  Use  of  Soya  Oil  in 
the  Manufacture  of  Paints  365. 
On  the  Manufacture  of  Neutral 
Palm  Oil,  366.  Argan  Oil,  475.  Oil 
Extracted  from  the  Fruit  of  Elm 
517.  A  New  Drying  Oil  Extracted 
from  the  Seeds  of  Conepia  grandi- 
flora,  518.  On  the  Preservat:on 
of  Oils,  649.  Physic-Nut  Tree  Oil 
(Jatropha  Curcas  L.),  702.  The 
Oilseed  Industry  in  Itaty,  990. 
Various  Oils,  Produced  in  Russia, 
991"  Oils  in  Bulgaria,  992.  Rubber 
Seed  Oil,  993.  Grape  Oil  from  the 
Canadian  Vine  (Vitis  hederacea), 
994.  Fenugreek  Oil,  995.  The  Oil 
of  Ceratotheca  sesamoides,  996.  Ex- 
periments on  the  Use  of  Wood 
Oil  and  Candlenut  Oil  hi  Soap- 
Making,  997.  Oil  from  Candlenut 
Tree,  its  Use  in  Painting,  1237. 
Stability  of  Olive   Oil,  1250. 

Oiticica,  518. 

Okume,  146. 


_  38  — 


Olives:  Number  of  olive  Trees  sub- 
•    to  'I'..  itib")  in  Morocco, 

Comparative     Data    on    the 
Production    of    Olives    in 
ad    1918,  in  Apulia,     Italy, 
»liv(      Growing    in    Apulia, 
Ita  olive   Growing  in  Ar- 

5.    Attempted  Improve- 
ment of  an  olive    Garden  in  the 
Province  of  Lucca,  Italy,  889. 
1  Nona,    50. 
(  toe  Handed  Spade,  972. 

urumi,     fuglans    Sieboldii,    203. 

onion-,:     Cropped    Area    in    Burma, 

1.      R,  Lime     Content     and 

Requirement  etc.  of  the  Plant,  10. 

Orange:    Number    of    Orange   Trees 

Subject    to  Tax   I"  tertib  ")   in  Mo- 

272.    Type    of    Pry    Blood 

Orange     Springing     from     a     Bud 

Variation,    in    California,  308.    Se- 

tion     of     a     Thornless    Variety 

of    Washington    Navel    Orange   in 

the  United  States,    L50.  The  Oil  of 

Orange   Industry    in  Jamaica,  776. 

JI9. 

bard  Grass:  Relative  Lime  Content 

and      Requirement     etc.     of     the 

Plant,  lo. 

Ore",    '  OpttS,    sp.,    2<  1 

il.i'ia  or  Oesteoporosis  of  E- 
qiridae,    1 1 

.  og    in    Morocco,    |i  ;. 

pp  ,    1070. 
1 1  I. 

'"//,  I  16. 
'.    1  \6. 
od   Transport   of    Agricul- 
tui  •  and  Chi 

in  the  United 
:  Trucks  for  Farm 
Haulage,    in    the    U.    S.     A.,    246. 
Method    ot    Packing    Pri 

'•"'    '  li    by 

and  Small 
United  SI 


Talms  :  Experiments  in  the  Acclimati- 
sation of  Palms  in  the  Island  of 
Elba,  Italy,  294.  Butia,  a  Palm 
with  Edible  Fruit,  438.  Produc- 
tion of   Gomuti  Palm    Fibre,  887. 

"  Pahniste "  Production  in  French 
West  Africa,   273. 

Paludisin,    see    Rural    Hygiene. 

Panama :  Migrations  of  Mosquitoes, 
3.  Coffee  Growing,  902. 

Panicum  miliare,  see  Millet. 

Panicum    miliaceum,    see    Millet. 

Paper  :  Some  Chilian  Woods  suitable 
for  Making  Cellulose,  70.  Various 
Plants  for  Pulp  in  Madagascar, 
274.  Paper-Making  Tests  with  Va- 
rious Colonial  Plants,  369.  Hibiscus 
cannabinus  and  its  Value  for  Paper- 
Making,  1140.  Bamboos  at  Tonkin 
Used  in  Paper  Manufacture,  1144. 
Canadian  Resources  in  Pulp  Wood, 
1163. 

Paraguay  :  Agricultural  Education,  7, 
Cotton  Growing,  462. 

Parinarium,    spp.,    8. 

Parsnip,  Effect  of  Chlorides  on  the 
Development,   848. 

Parthenium,   spp.  320. 

Pasania    cuspidata,  203. 

PaspalUm  exile,   146. 

PaspalUm    scrobiculalnm,    1083. 

Passerina    hirsute,    369. 

Pasto  salitrero,  Sporobolas  phlcoides, 
460. 

Patureba,    350. 

Patury,     350. 

Paula    est.    200. 

Pea :  Relative  Eune  Content  and 
Requirement  etc.,  10.  Characters 
Studied  at  the  Genetic  Station  of 
Yerrieres,  Prance,  181.  Preserv- 
ation, 378.  Cropped  Area  in  Fin- 
land 412.  Selection  447.  The  Diet- 
ary Properties  of  the  Pea,  1069. 
I  lie   Action  of  Fluorides,  1110. 

Peach:  Investigations  into  the  Leaf 
Glands  of  the  Peach  and  Their 
Relation    to    the    Constitution    of 
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the  Flower,  174.   The  Best  Varie- 
ties  in    Ohio,    U.  S.  A.,    327. 

Peanut :  Cultivated  Area,  Crop  and 
Yield  in  Burma,  1 .  Relative  Linie 
Content  and  Requirement  etc.,  10. 
Culture  and  Fertilisation  as  Affect- 
ing the  Oil  Content,  52  ;  Cultural 
Experiments  in  Texas  416.  Pro- 
duction in  Different  Countries,  888. 

Pears  :  Preservation  of  the  "  Grosse 
Grise"  Pear,  126.  The  Best  Va- 
rieties in  Ohio,  327.  The  Role  and 
Proportion  of  Pears  in  Cider  Mak- 
ing, 514.  "Alexander  Lucas"  a 
Variety  of  Pear  Successfully  In- 
troduced   into    Sweden,    910. 

Peat :  Inorganic  Composition  of  a 
Peat  and  the  Plant  from  which 
it  was  Formed,  in  Florida,  U.  S.  A., 
156.  Results  of  Manurial  Experi- 
ments on  a  Peat  Soil,  in  Hol- 
land, 569. 

Pennisetum     typhoideum,    459.    1233. 

Pentacme    suavis,    1 . 

Pentadesma    butyracea,     8. 

Pepper   in   Abyssinia,    414. 

Perennial  Canary  Grass,  876. 

Perennial  Rye-grass  :  Relative  Lime 
Content  and  Requirement  etc.,   10. 

Persea   gratissima,    606. 

Peru  :  Agricultural  Education,  7.  Ir- 
rigation,    1096. 

Peste    das  cadeiras,    216. 

Peyin,   Phaseolus    calcaratus,   1 . 

Phalaris     stenoptera,     876. 

Phaseolus   spp.,    1. 

Phaseolus   angularis,    862. 

Phaseolus  hinatus,   275. 

Phaseolus  lunatus,  var.  inamoenus ,  274. 

Phchec,  742. 

Philippines :  Improvement  of  the 
Native  Eggplants  by  Hybridi- 
sation, 189.  Cultivation  of  Rubber- 
Plants,  465.  Coconut  Palms  :  Pro- 
duction, 892.  Some  Medicinal  Plants 
of  the  Philippine  Islands,  904. 
Cantonese  Fowls,  a  Breed  Suited 
to  the  Philippines,  961. 


Physic-Nut  Tree,  Jatropha  Cuvcas,  702. 

Phoenix  humilis,   294. 

Phuc  bontu,   908. 

Physalis  peruviana,   908. 

Piassava    Oil,     8. 

Picea  ponderosa,  329. 

Picea   sitchensis,    329. 

Pigeons :   Sex,  Reproduction  and  He- 
redity in  Pigeons,  1209. 

Pigeon  Pea  {Cajanus  indicus),  146. 

Pigs:  Breeding  in  Madagascar 
page  4.  American  Hog  Oiler,  102. 
Digestion  Experiment  Made  in  Illin- 
ois, U.  S.  A.,  with  Special  Reference 
to  the  Effect  of  one  Foodstuff  on 
Another  and  the  Individuality  of 
the  Pigs,  229.  Proportions  of  Supple- 
ments to  Maize  for  Fattening  Swine 
in  Ohio,  U.  S.  A.,  230.  Sorghum 
Seed  as  a  Food  for  Pigs,  332. 
Rearing  in  Indo-China,  333.  Les- 
sons in  Breeding  in  the  Element- 
ary Rural  Schools  of  he  Unit- 
ed States,  343.  Swine  Feeding 
Experiments  in  Wyoming,  U.  S.  A., 
344.  The  Self -Feeder  for  Hogs, 
in  the  United  States,  345.  Breeds 
cf  Swine  in  the  U.  S.  A.,  346. 
Breeding  in  Morocco  413. 
Breeding  in  Ethiopia,  414.  Pig 
Feeding,  485.  The  Utilisation  of 
Irrigation  Field  Crops  for  Hog 
Pasturing,  760.  Keeping  down  the 
Costs  of  Pork  Production,  Investi- 
gations in  Delaware,  U.S.  A.,  761. 
Values  of  Various  Foods  for  Fat- 
tening Pigs ;  Research  in  Okla- 
homa, U.  S.  A.,  956.  Hog  Pastures 
in  the  Southern  States  of  America, 
957.  Systems  of  Hog  Farming  in 
the  South-Eastern  States  of  Ame- 
rica, 958.  Italian  Census  of  Pi.^s, 
1182.  Forage  Crops  for  Fattening 
Pigs,  1 1 97.  Comparative  Feeding 
Value  of  Field  Peas  and  Barley 
1198.  Use  of  "  Lucbinh  "  (Etch- 
hornia  speciosa)  for  Pig  Feeding ; 
Development     and      Prospects     o{ 
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Pig  Rearing    in    Indo-China,   1199. 

Influence    of  Peed    on  the  Melting 

Point   of   Lard,    1200. 

Pike,    502. 

Pine  i,  1.  Lime  Content 

.in.l    Requirement    etc     to.  Pmus 

and     /'•    thu-nbcrgii,    203. 

if  the  Mechanical  Properties 

era    Yellow    Pine    [Finns 

,  Aleppo  Pine  {Pinus 

hah  in    Tunisia,    474.  The 

ne      Pine,     'Pmus     Pinea)     in 

Italv,    609.    Canadian   Pines,    1163. 

ana,  1  f6. 

isma    bigeminum,   1171. 

"73- 
Pittle    kainazo,  Heritiera    minor,    1. 
Plant  Breeding:  Effects  of  Hybridis- 
ation    on     the    Productivity    and 
of    Maize,    in     Connec- 
ticut,  U.   S.  A.,   32.    Problems  Re- 
lating  to   the  Selection  of  Rice  by 
Pure-    Strains,    in    Java,    33.    Pure 
Line  Soybean  Selection,  in  Connec- 
ticut,   U.    S.    A.,    34.   The   Effects 
.    Self   Fertilisation  in 
Tomatoes,    35.    Cucumber    Hybri- 
disation Experiments  at  New  Haven, 
onecticut,   Q.  S.   A  .    $6.  Grape- 
fruit    Selection    in    California,     37. 
Relation   Between  the  Number  of 
Clirom  and    Phytogeny    in 

n1    Species    of    Wheat,    180 
The  Work  of  the  Genetic  Station 
'     ince,    since    1 902, 
.    The  on    <  t    Cereals    at 

the  "  R.  Sta/ione  Sperimentale  <li 
■  oltura  "     "I      Rieti,         Italy, 
:        de  cent  jonrs  "   (  M.tain 
Hybridisation   ami    Selection 

'  kigin  and 

d     Rock  "    a    New 
Vai  \ntninn      Wheat,     in 

Michigan,  A.,     i-(.    New 

Vai  if  Wheat  and  Oats  £ 

Svattrf,    Sweden,     1 

111       to 

the   United  States,    1 


Stability  of  Hybrids  of  Pima 
Gila  Cotton  in  Arizona,  U.  S.  A., 
187.  Selection  of  Sugar  Cane  Res- 
istant to  Frost,  in  the  Gurdaspur 
District,  India,  188.  Improvement 
by  Hybridisation  of  Native  Egg- 
plants, in  the  Pliilippines,  189. 
Activity  of  the  Polish  Society 
for  the  Selection  of  Cereals  and 
Potatoes,  301.  The  Definition  of 
Species  in  Systems  and  Genetics. 
302.  Experiments  in  the  Transfor- 
mation of  Winter  Cereals  into  Spring 
Cereals,  in  Austria,  303.  Contri- 
bution to  the  Technique  of  the 
Artificial    Fertilisation    of    Wheat, 

304.  Correlation  Between  Resis- 
tance to  Cold  and  Colour  of  the 
Glumes  and  Grain  in  Winter  Wheat 

305.  Bud      Variation       observed 
in  Early  Rose  Potatoes  in  Poland, 

306.  Investigations  into  the  Do- 
minance of  Paternal  and  Maternal 
Characters  in  Reciprocal  Crosses 
Between  the  Yellow  Cherry  and 
Dandy  Dwarf  Varieties  of  Tomato, 
in  the  United  States,  307.  Type 
of  Dry  Blood  Orange  Springing  from 
a  Bud  Variation,  in  California, 
308.  Experiments  in  Crossing  Quer- 
ents virginiana  and  Q.  lyrata,  in 
the  United  States,  309.  Natural 
Crossing  in  Wheat  in  the  United 
States,  443.  The  Inheritance  of 
Hull  -  lessness  in  Oat  Hybrids, 
Investigations  in  the  United  Sta- 
tes, 444.  Material  for  the  Impro- 
vement of  Maize  by  Crossing  and 
Selection,  in  America,  445.  Mass 
Mutation  in  Maize,  446.  The  Exist- 
ence <  >f  Five  Genetic  Factors  Affect- 
ing the  Length  of  the  Stalk  in 
the  Pea,  |  17.  Inheritance  of 
Productivity  in  Potatoes  in  Con- 
nection with  the  Choice  of  Tubers 
for  Planting;  Investigations  in  Ger- 
many, 1  \8,  Some  Studies  in  Blossom 
Colour   Inheritance   in   Tobacco  in 
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the  United  States,  449.  Selection  of 
Thornless  Varieties  of  Washington 
Navel  Orange  in  the  United  States, 
450.  Lemon  Orchard  from  Buds  of 
a  Single  Selected  Tree,  in  Cali- 
fornia, 451.  Methods  for  Collec- 
ing  and  Registering  Observations 
Adopted  by  the  Selection  Station 
of  Eckendorf,  Germany,  580.  Se- 
lection of  "  Gentil  Rosso  "  Wheat 
in  Italy,  581.  Crosses  Between 
Barley  with  Blue  Grain  and  Barley 
with  Pale  Yellow  Grain  in  Ja- 
pan :  Apparent  Segregation  in  Mo- 
saic in  the  Fi,  Explained  by  Xenia, 
582.  Comparative  Variability  of 
Mangel  WTurzels  and  Sugar  Beets 
in  the  First  Descendance  of  a  Single 
Parent  Plant :  Investigations  in 
Bohemia,  583.  Studies  on  the  In- 
heritance of  Certain  Characters, 
in  the  Castor-Oil  Plant,  584.  Mont- 
gomery Seedleaf,  a  New  and  Ivory 
Productive  Tobacco  Hybrid,  Obtain- 
ed in  Ohio,  U.  S.  A.,  585.  Varia- 
bility of  Characters  in  the  Radish 
and  how  to  Reduce  it  by  Selec- 
tion ;  Investigations  in  the  United 
States,  586.  Foundation  of  a  Selec- 
tion Station  Auxiliary  to  that  at 
Svalof  in  Jamtland,  Sweden,  710. 
Selection  Work  with  Winter  Wheat 
at  the  Station  of  Ultuna,  Sweden, 
711.  Hybridisation  and  Selection 
of  Wheat,  Oats,  and  Barley  in 
the  Interior  of  Alaska,  712.  Contri-, 
bution    to    the    Selection    of    Rye, 

713.  First  Selection  of  Rice  made 
at  the  Laboratory  for  the  Study 
of  Cereals  at  Saigon,  Cochin-Clhna, 

714.  Character  Inheritance  in  the 
Cowpea,  7 1 5 .  Improvement  in  Straw 
berries  in  America  by  Hybridi- 
sation and  Selection  ;  New  Types 
of  Strawberries  with  Continued  Pro- 
duction, 716.  Strawberry  Hybrids 
Resistant  to  Cold  in  Alaska,  717. 
Isolated    Case    of    Mutatioii    hi    a 


Sweet  Pea  Hybrid,  in  England, 
718.  On  Hybridisation  of  some 
Species  of  Salix,  in  Japan,  719. 
Selection  of  Cereals  in  the  Pro- 
vince of  Bologna  and  in  the  Roman 
Campagna,  Italy,  854.  Selection 
of  Cereals  in  Varmland,  Central 
Sweden,  855.  Variation  and  Cor- 
relation of  Characters  hi  Wheat ; 
Investigations  in  the  United  Sta- 
tes, 856.  Form  of  Wheat  Appea- 
ring in  the  F2  in  a  Cross  Bet- 
ween Two  Cultivated  Wheats,  in 
the  United  States,  857.  Improve- 
ment of  Barley  by  Selection  and 
Hybridisation  in  Ireland,  858.  Re- 
lation Between  the  Number  of  Chro- 
mosomes in  Different  Species  of 
Oats  and  their  Phylogeny ;  Inves- 
tigations in  Japan,  859.  Observa- 
tions on  Hybrids  Between  Cultivat- 
ed and  Wild  Oats,  860.  Linkage 
Between  Certain  Characters  of  Maize; 
Investigations  in  the  United  States, 
861.  A  Case  of  Mutation  in  a 
Pure  Line,  of  Phaseclus  angularis, 
in  the  United  States,  862.  Selec- 
tion of  Potatoes  in  Standing  Crops 
at  the  Central  Experimental  Farm 
at  Ottawa,  Canada,  863.  Bud  Va- 
riation in  Sugar  Cane  and  their 
Use  964.  Behaviour  of  "  aurea  " 
Character  in  Hybrids  of  a  Cross 
Between  Two  Varieties  of  Nico- 
tiana  rustica ;  Investigations  in 
the  United  States,  865.  The 
Number  and  Behaviour  of  the 
Chromosomes  in  the  Hybrids 
Wheat  X  Wheat  and  Wheat  x 
Rye  ;  Experiments  Made  in 
Japan,  11 16.  Fertile  Wheat-Rye 
Hybrids  Produced  by  Crossing  Ex- 
periments in  the  United  States, 
1117.  Studies  and  Experiments 
Relating  to  the  Analysis  of  the 
Genetic  Factors  of  Barley,  1118. 
Improvement  of  Cotton  by  Pure 
Uuc    Selection,    1122.     Giantism 
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iti       .\  ncitm,       1125" 

Characteristics    of    Cross    Dwerg- 

iri    as    compared    with 

tii,,-  )ther   types   of   Tobacco 

in  Java  M-".  The  Effect  of  Cross- 
PoUinisation  on  Size,  Colour,  Shape 
( luality  of  the  Apple,  1127.  The 
Creation  of  Direct  Bearers  and Men- 
dclism  1  [28.  A  Permanent  Modifica- 
tion Resembling  a  Mutation  Observ- 
in  tin-  Sycamore  {Acer  Pseudo- 
platttmts)    in  the  Netherlands,  1129. 

Plough:  Mould  Hoard  Ploughs  and 
Disk  Ploughs,  244-  The  Pavesi 
I1!  M«»t'»r  Plough,  245.  Tony  Ballu 
M,.tor  Balance  Plough,  507.  The 
Longhini  Self  hitting  Plough,  1224. 

Plowsole,  - 

Plum:     Drying     Plums      in     Oregon 

I      S.   A  .    252.   Tlie   Best  Varieties 

..f   Plums  in  Ohio,    V.    S.   A.,   327. 

Plum    Grcwing    in    Denmark,    739. 

'ensis, 

Podocarpus   dactydioides,    1159. 

Pok-Pok,    <>o8. 

Polysiichum   Filix-mas,   603. 

Pomegranate  :  Bark  Yields  of  Leather 
Dyi 

•  ■  1  1,    J.S8. 

Poplar:  Afforestation  in  Morocco, 
1 162  For  Pulp  Wood  in  Ca- 
nada.   Ill 

The    Action    of   Plourides 

on  'ion.  1  1  10.  (  tpinni  Poppy 

in  Culti\  ation,    1  1  \S. 
Poi  1. 1/./  ■ 

1 :  Blemi,  : 
Fori  Method  of  Cultivating  Ce- 

ted   in    Portugal,    $8,    Ef- 
Climatic    Conditions    on 

Wheat     1  >(\<  lopment,     1077.     Pot 

1  '•  velopment  ork     [ndustry, 

1 11. 1 

and 

quin  mnit   •  ■  ■.    Potatoes  of 

tlu-  Canary    [ales,   194    Activity  -t 

til.-       Polish      N»i.  t\       ;is       r 

Bud   Variation  ob- 


served in  Early  Rose  Potatoes  in 
Poland,  306.  Northern  Limit  for 
Good  Yield,  and  Cropped  Area  in 
Finland,  412.  Cultivation  in  Ethio- 
pia, 414.  Cultural  Experiments  in 
Texas,  416.  Inheritance  of  Produc- 
tivity, 448.  Preparation  by  Us- 
ing the  Eyes  and  Experiments 
made  in  the  Ardeche  (France) , 
470 .  Germination  of  Seed  Po- 
tatoes, 704.  Preservation  in  Silo, 
770,  782.  Preservation  by  Drying 
in  an  Oven,  781.  Effect  of  Chlori- 
des on  Growth,  848.  Selection  in 
Standing  Crops  at  the  Central  Ex- 
perimental Farm  at  Ottawa,  Ca- 
nada, 863.  Proportion  of  Total 
Ash  per  100  parts  of  Air-dried 
Matter,  1102.  Action  of  Fluorides, 
1 1 10.  Method  of  Growing  Pota- 
toes in  Winter,  n  33. 
Pothos,  873. 

Poultry :    Egg    Producing    Values   of 
Some    Texas    Feeding    Stuffs,    86. 
Hen-keeping     Profits    in  Italy    in 
1 91 8,    87.    The    Artificial    Lighting 
of  Hen-Houses,  231.  Feeding  Fowls 
with   Wheat   treated   with   Copper 
Mixture  :      Experiments     in     New 
South    Wales,    232.    Luteal    Cells 
and   Hen-Feathering,    347.    Exper- 
iments  on    Feeding    Poultry    with 
Dried  Yeast,   348.   Some  F^xternal 
Parasites  of  Poultry  and    how  to 
Control   Them   in    the     U.    S.    A., 
405.  Sweet  Corn  as  Poultry  Food, 
496.    Quick    Method   of    ohtaining 
Accurate   Individual  Egg   Records 
without  the  Trap  Nest,  497.  Ex- 
periments   with    Laying    Hens    in 
Ohio,   !'.  S.  A.,  626.  Mineral  Con- 
tent    <>f    Southern    Poultry    Feeds 
and  Mineral  Requirements  of  ('.row- 
ing howls,  762.    The  Use  of  Mus- 
sels as  a  Poultry  Food  in  Denmark, 
Winter  Cycle  of  Egg   Produc- 
tion   in    tlie     Rhode    Island     Red 
Breed  of  Domestic   Fowl  in  Massa- 
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chusetts,  764.  The  Most  Import- 
ant Poultry  Diseases,  933.  On 
the  Possibility  for  Breeders  to 
obtain  Cocks  or  Hens  according 
to  their  Wishes,  959.  Correlation 
between  Egg  Production  during 
various  Periods  of  the  Year  in  the 
Domestic  Fowl,  960.  Cantonese 
Fowls  ;  a  Breed  suited  to  the  Phi- 
lippines, 961 .  Experimental  Station 
for  the  Development  of  Poultry 
Rearing  in  Lombardy,  962.  Italian 
Poultry  Rearing  963.  The  Conform- 
ation of  the  Laying  Hen,  1202. 
The  Effect  of  Certain  Grain  Ra- 
tions on  the  Growth  of  the  White 
Leghorn  Chick,  1203.  Egg  Weight 
as  a  Criterion  of  Numerical  Pro- 
duction in  the  Domestic  Fowl, 
1204.  Experiments  on  the  Feed- 
ing Value  of  Whale  Meal,  1205. 
Cotton  Seed  as  a  Poultry  Food  : 
Experiments  in  N.  Carolina,  1206. 
Castor  Bean  Meal  as  a  Poultry 
Food  ;  Trials  at  the  Harper  Adams 
Agricultural  College,  Newport,  Sa- 
lop, England,  1207.  Poultry  Egg 
Laying  Trials  in  England,  1208. 

Po-yoak  8. 

Preservation  of  Agricultural  Products: 
Variations  in  the  Loss  of  Weight 
and  Deterioration  in  "  Grosse  Grise  " 
Pears  during  Storage,  126.  Sama- 
reni  Silo  for  Small  and  Medium 
sized  Farms,  122.  Preserving  Fod- 
der by  Selected  Ferments  ;  Inves- 
tigation in  Italy,  257.  Preserva- 
tion of  Beans  and  Peas,  378. 
Preservation  of  Oils,  649.  Preser- 
vation of  Tomatoes  in  Tins,  650. 
Preservation  of  Beet  Tops  in  Siloes, 
651.  Suitable  Storage  Conditions 
for  Certain  Perishable  Food  Pro- 
ducts, 653.  Preservation  of  Po- 
tatoes and  its  Germination,  704. 
Respiration  of  Stored  Wheat,  707. 
Type  of  Silo  Used  in  Sweden  for 
Storing  Potatoes,  770.  Experiments 


on  the  Preservation  of  Potatoes 
by  Drying  in  an  Oven  used  for 
Stoving  Cocoons,  781.  Preservation 
and  Transport  of  Milk,  1007.  New 
Method  of  Packing  Preserved  Veget- 
ables, 1 01 3.  Fruits  Preserved  in 
Water,  made  in  the  Cold  without 
the  Addition  of  Sugar,  Alcohol  or 
Antiseptics  ;  Mechanism  of  the 
Method,  1 01 4.  Preservation  of  Eggs 
by  Refrigeration  after  Preliminary 
Sterilisation,  1015.  Dried  Fruits : 
their  Preservation  and  Trade  in 
the  United  States,  10 19.  See  also 
Siloes,    Cold  Storage. 

Preserved  Foods :  The  Sterilisation 
of  Canned  Foods  by  Cooling,  124. 
Experiment  on  Salting  Fish,  258. 
The  Harm  hi  using  Boric  Acid 
for  Preserving  Food,  555.  Tomato 
Preserves  in  Tins,  650.  New  Me- 
thod of  Packing  Preserved  Vege- 
tables, 1 01 3.  Preserved  Fruits  in 
Water,  1014.  The  Micro-organisms 
of  Turned   Peas,    1255. 

Press -Drainer  for  Grapes,   107. 

Protection     against     Hail,  1082. 

Pseudogametes  hermanni,  72. 

Pseudomovas    radicicola,    300. 

Pseiidotsuga   taxifolia,  329. 

Psophocarpus   tetragonolobus,    1. 

Pletidmm  aquilinUm,  1134. 

Pteris  aqiiilina,  689. 

Pterocarpus   macro  car  pus,    1. 

Pterocavpus  santalinus,  8. 

Pterocarpus    Soyauxii,    8. 

Ptychosperma,  294. 

Pueraria    hirsute,    879. 

Pulse  Crops :  Cultivated  Area  in 
Burma,  1.  Leguminosae  in  French 
West  Africa,  146.  Dried  Vegeta- 
bles in  Madagascar,  274.  Cropped 
Area  in  Finland,  412.  Cultivation 
in  Morocco,  803.  The  Influence  of 
Chlorides  011  the  Growth  of  Certain 
Leguminous  Plants,  8  \8, 

Pwenyet,   1. 

Pinkado,  Kylia  dolabrifortnis,  1. 


—  44  — 


rim:.  crstroemiu  Flos.  Reginae,  i 

thrum  :     Production  of  Korean 
Powder,      325.        Experi- 
mental     Cultivation      of     Insect- 
tiddal  rvrctlirum  (Pytethmm  a- 
net  lium)  at  the     Regio  Giar- 

dino  Coloniale,  "  Palermo,  9°6. 
The  I1iMitidd.1l  Properties  of  Py- 
rtihrum    1  n- folium   grown  at 

Florence  compared  with  those  of 
other   Asteraceae,    1151. 

:mensis,    4. 

.11  .    8  p>. 

(,  and  Q.    sonata,  203. 
^09. 
Quila, 

indica,   004. 

Rabbits:   Bran   Digestion,  620.  Re- 
ts to  the    Nature  of    Tele- 
l    The  Wild   Coat  of  the 
Rabbit,    1220, 

Lish  :  Relative  Lime  Content  and 
Requirement  etc.,  io.  Variability  of 
Characters  in  the  Radish,  586. 
lium  :  Difference  in  the  Actions 
on  Green  Plants  in  the  Presence 
and  Absence  of  flight,  178. 
Ragi,    Eleusine  ma,    1233. 

Rainfall   in    Burma,    1. 
Romun  jpp.,    331. 

Cultivated     Ana    in    Burma, 
1.     Relative     Lime     Content     and 
ment    etc.,    I". 
■     SpP-i 

In    the     Italian    State 

ransmitting 
•   the   Horse,    . 
rronwood,  / 1  phii  ■ 
I    Millet,    1. 

1,,. 

rabanuco   Gum   or 


Retting    of    Textile     Plants,     519. 

Rhapis   flabelliformis,    742. 

Rhizophora,   146. 

Rhopalostylis,     294,. 

Rhubarb :    Relative     Lime    Content, 
Requirement  etc.,  10. 

Rhus,   spp.,   204,   207. 

Rice  :  Cropped  Area,  Production  and 
Trade  in  Burma,  1.  Investigations 
of  the  Imperial  Institute,  8.  Re- 
lative Lime,  Content  and  Require- 
ment etc.,  10.  Problems  Relating  to 
the  Selection  of  Rice  by  Pure 
Strains,  33.  Utilisation  of  Rice 
Straw,  115.  Utilisation  of  Rice 
and  its  By-Products  in  Different 
Industries,  116.  Production  in 
Madagascar,  274.  Injurious  Effect 
of  Low  Temperature  and  Mist 
on  the  Development  of  Rice,  279. 
Rice  Growiug  in  Ceylon ;  Green 
Manures,  288.  Mineral  Matter  Ex- 
tracted from  the  Soil  by  Young 
Rice  Plants,  296.  "  Yellow  Early 
Ardizzone  "  Rice,  456.  Mechanical 
Sowing  and  Weeding  Rice  by  the 
Cabrini  Method,  457.  Rice  in  Cochin- 
China :  Experiments  in  Mechanical 
Culture,  508.  Rice  Growing  in  the 
Dominican  Republic,  592.  Pish 
Breeding  in  Rice  Fields,  630.  Se- 
lection in  Cochin-China,  714.  Rice 
Growing  in  Argentina,  805.  Che- 
mical Composition  of  Natural  Rice 
and  of  Italian  Polished  Rice,  First 
Note,  870.  The  Amounts  of  Nutrient 
Substances  Abstracted  from  the 
Soil  by  Rice;  Experiments  in 
Java,  871.  The  Use  of  Rice  Bran  in 
Italy,  999.  The  Effect  of  Climatic 
Conditions  on  the  Vegetative 
Growth  and  Seed  Production 
of  Rice  in  the  Philippines,  1078. 
The  Exportation  of  "Vary  Lava  " 
Rice  from  Madagascar,  1259. 

Rice   Straw,    115. 

Robinia  Pseudo-acacia,    577. 
!e,    70. 
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Rogenhojera,   spp.,    72. 
Romerillo,   Baccharis  coridifolia,  477. 
Ronier,    11 52. 

Roots  and  Tubers :  In  French  West 
Africa,  146.  Cropped  Area  in  Fin- 
land,  412.  On  Ash  of  some  Roots 
and  Tubers,    1102. 
Roucou,  Bixa  Orellana,  576. 
Rubber:    In  Burma,    1.   Forest  and 
Brush    Produce    in    French    West 
Africa,    146.    Rubber   Industry    in 
Ceylon,   206.   Production  in  Mada- 
gascar, 274.  Production  of  Guayule 
Rubber,    320.    On  ;'ihe    Mascaren- 
hasia  of  Eastern  Madagascar,  321. 
Process    of    Messrs.     Maude     and 
Crosse    for     Obtaining    Plantation 
Rubber  of  Standard  Quality  Com- 
parable to  that  of  Para,  368.  Rub- 
ber   Producing    Plants    of     Minor 
Importance,     464.     Cultivation    of 
Rubber    Plants    in   the    Philippine 
Islands,    465.    Rubber   Cultivation 
in    Hainan    Island,     China,     680. 
Scientific  Methods  for  the  Produc- 
tion,  Grading  and   Preparation  of 
Rubber,  775. 
Rubia    cordijolia,    8. 
Rural  Economics :   Hen-keeping  Pro- 
fits in  Italy,  in  1918,  87.  The  Main- 
tenance Cost  of  a  Cow  and  the  Cost 
of  Producing  Calves,  337.  Compara- 
tive Data  on   the  Cost  of  Produc- 
tion of  Olives  in  191 3   and  1918, 
in  Apulia,  Italy  363.   Co-operative 
Creameries     and    Cheese    Factories 
in    Minnesota,     U.     S.     A.,     191 4, 
373.    Account    of    Cultural  Expen- 
ses   of  a   "  Ghessab  "    Meadow   in 
Tripolitania,    459.    Validity  of  the 
Survey   Method  of    Research,  510. 
Value  of   a  Small  Plot  of  Ground 
to  the  Labouring  M-ui  :   A   Study 
of  the  Food  Raised  by  Operatives 
in    Southern     Cotton-Mill     Towns 
of  the  United  States,  5 1 1 .  A  Study 
of  the   Share-Rented    Dairy  Farms 
in   Green  County,  Wis.,  and  Kane 


County,  111.,  U.  S.  A.,  512.  The 
Relation  of  Size  of  Dairy  to  Eco- 
nomy of  Milk  Production,  in  Dela- 
ware and  Pennsylvania,  U.  S.  A., 
513.  On  the  Economics  of  Manur- 
ing, 640.  Keeping  down  the  Costs 
of  Pork  Production  761,  Farm  Ma- 
nagement, 771.  The  Value  of  Re- 
cords to  the  Farmer,  772.  Average 
Cultural  Cost  of  Almond  Pro- 
duction in  California,  911.  Cost 
and  Receipts  of  Banana  Cult- 
ivation in  Colombia,  912.  The 
Cost  of  a  Seedless  Raisin  Grapes 
Vineyard  in  California,  9T5.  Agri- 
cultural Costings  Committee  in 
Great  Britain,  975.  Agricultural 
Costings  Studies  in  the  United 
States,  976.  Results  of  Stati- 
stics of  Farm  Accounts  in  Den- 
mark during  the  Year  191 6-1 7, 
979.  Co-operative  Bull  Association 
in  the  United  States,  11 83.  Farm 
Rem  Contracts  in  Italy,  1227.  A 
Five- Year  Farm  Management  Sur- 
vey in  Palmer  Township,  Washing- 
ton County,  Ohio,  U.  S.  A.,  1912- 

191 6,  1228.  Breed  and  Size  of  Cows 
as  Factors  Affecting  the  Economy 
of  Milk    Production,    1229. 

Russia :  Importation  of  Agricultu- 
ral Machinery  into  Russia,    during 

1917.  95-  Tea-Growing  in  the  Cau- 
casus, 323,  602.  Fat  and  Oil 
Industry,   991 . 

Rye:  Relative  Time  Content  and 
Requirement  etc.,  10.  Cultural  Tests 
of  "  Selected  Wasa  "  Rye,  in  Swe- 
den, 41.  Comparative  Cultural  Tests 
with  Different  Varieties  of  Rye 
in  Sweden,  191.  Activity  of  the 
Polish  Society  for  Selection  of 
Cereals,  301.  Experiments  in  the 
Transformation  of  Winter  Cereals 
into  Spring  Cereals,  303,  Northern 
Cultural  Extreme  Limit  for  Rye 
and  Cropped  Area  in  Finland, 
412.    Comparative    Cultural    Testa 
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in   N.-rway,    ,  rative  Cul- 

tural Tests  with  Varieties  of  Spring 
Rye  in  Western  Norway,  454- 
Ros  i   New  Variety  with 

h  (.rain  Yield  Obtained  by 
Selection  at  the  Michigan  Agri- 
cultural Station,  U.  S.  A.,  591. 
atribution  to  the  Technique 
the  Selection  of  Rye,  713-  Se- 
lection in  Sweden,  855.  Contribu- 
bution  to  the  Study  of  Autumn 
anil  Spring  Cereals,  866.  Ilybri- 
disation  iu  Japan,  11 16.  Hybri- 
disation in  tlu-  United  States,   1  1  17. 


1/     t    Mill,'  \<  1  111  I  RA,    294. 

1   l'alin  and    Production  of  Sago 
in   tlu-    hutch    Indies,    N74. 
Saiicomia  hat-  >^8. 

Tallin  Hi,    1214. 

Suiiilrttfus  nigra,   003. 
Samuela  Faxoniana,   uSi. 
1 1  -|  2 . 
naria    ocymoides    versicolor,    181. 
[81. 
Sappan  Wood, 

halus    Pobeguini,    i  [6. 
195. 
VOX     <, 1  well,    484. 
Satin  wood,  laxi flora,  1070. 

Liquidambat    formosiana,    712. 
Mite,    Cnemidocoptes    mu- 

■  It',    1 1. 
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Relation  of  Varying  Degrees  of 
Heat  to  the  Vitality  of  Seeds, 
721.  The  Effect  of  Certain  Or- 
ganic Substances  on  Seed  Germi- 
nation, 722. 

Selangan  batu.   476. 

Selection,  see  Plant  Breeding. 

Self -Feeder  for  Hogs,  345 

Senburi,    Swertia    chinensis,    203. 

Senegal    Gum,     Acacia     Verek,    146. 

Serama,  Triplochiton  scleroxylon,  146. 

Serayah,   476. 

Sericulture :  Silkworm  Rearing  in 
Tripoli,  &g>.  Regulation  of  Silk- 
worm Egg  Production  and  Com- 
merce in  Italy,  90.  Creation  of 
a  Bureau  for  the  Examination 
of  Silk  Goods  at  Yokohama,  Ja- 
pan, 91.  Investigations  into  the 
Variations  of  Colour  in  Cocoons 
in  Japan,  92.  Silkworm  Breeding 
in  Morocco,  234.  The  Work  of  the 
Royal  Station  of  Experimental  Se- 
riculture at  Padua,  Italy,  500. 
The  Formation  of  Silk  Threads, 
501.  Observations  on  the  Develop- 
ment and  Reproduction  of  the 
Mulberry  Silkworms,  627.  Re- 
lation Between  the  Amount  of 
Food  Fed  to  Silkworms  and  the 
Size  of  Cocoons,  628.  Relation  Bet- 
ween the  Hour  at  which  the  Mul- 
berry Leaves  are  Picked  and  the 
Silk-Yield  of  the  Silkworm,  629. 
Wild  "  Kurimushi  "  Silkworm,  and 
the  Foundation  of  a  Spinning  Mill 
to  Utilise  their  Silk,  in  Japan, 
766.  Sericulture  in  the  Far  East, 
91  •' ..  Sericulture  in  Indo-Chuia,  1  _*  1  2 . 

Serradella :  Relative  Lime  Content 
and  Requirement  etc.,  10. 

Sesame  :  Cropped  Area,  Yield,  and 
Trade   in    Burma,    1. 

Setaria    italica,    149. 

Seychelles  :   Aromatic  Oils,  S. 

Shade    Plants,     \zz. 

Sliarimhai,  Raphiolepis  japonica,  203. 

Sheaf  Shocker,    100, 
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Sheep:  Breeding  in  Madagascar  page  4. 

Breeding  in  French  West  Afriea,  1  46. 
"  Garfagnina  "  and  "  Pisanadicolle  " 
Breeds  of  Italian  Sheep,  220.  The 
Sheep-Killing  Dog  in  the  United 
States,  236.  Census  hi  Morocco, 
272.  On  the  Treatment  of  Disto- 
inatosis  of  Sheep,  331.  Breeding 
and  Feeding  ;  Investigations  in 
Texas,  U.  S.  A.,  342.  Breeding  in 
Morocco  413,  and  in  Ethiopia,  414. 
Fattening  Lambs  Tests,  623. 
Rearing  a  Wool  Producing  Breed 
in  the  Sudan,  624.  The  First 
Official  Attempts  to  Establish 
Sheep  in  Japan,  625.  Digestibility 
of  Sulphite  Pulp  by  Sheep  ;  Re- 
searches in  Norway,  759.  Breeding  in 
Italy,  953.  Sheep- Breeding  in  Korea, 
954.  Improvement  of  Poor  Sheep- 
pasture  in  New  Zealand,  955.  Census 
in  Italy,  1182,  1 193.  Maize  Supple- 
ments and  Substitutes  for  Fatten- 
ing Lambs,  n  94.  Quantity  and  Com- 
position of  Ewes  Milk  :  Its  Relation 
to    the    Growth    of    Lambs,    11 95. 

Shii,    Pasania  cuspidata,    203. 

Shorea    robusta,    1 . 

Silage :  Mechanical  Pressure  Silos, 
105.  Samarani  Silo,  127.  Utilisa- 
tion of  Selected  Ferments  in  Ensi- 
lage, 257.  Vine  Shoots  Ensilaged 
after  Vintage  as  a  Source  of  Alco- 
hol and  Tartaric  Acid,  641.  Pre- 
servation of  Beet  Tops  in  Siloes,  651 . 
Chemistry  of  Sweet  Clover  Silage  in 
Comparison  with  Alfalfa  Silage,  652. 
Type  of  Silo  Used  in  Sweden,  770. 
Studies  in  Lactic  Silages  with 
Relation  to  Microbical  Physiology, 
1010.  Acidity  of  Silage  Made  from 
Forage  Crops,  ion.  Ccrn  Stover 
Silage  in  the  United  States,  1012. 

Sisal,  463,  1 1 41. 

Sludge,  Activated :  Fertilising  Va- 
lue,   570. 

Snouber,    474. 

vSoil :  Investigations  into  Soil  Acidity 


in  the  United  Stales,  10.  Prelimi- 
nary Note  011  Soils  Intended  for 
Tea-Growing  in  Java  and  Sumatra, 
17.  Studies  on  Soil  Solution  in  the 
United  States,  154.  Investigations 
hito  the  Formation  of  Sodium  in 
Soil  in  Italy,  155.  Availability 
of  Potash  hi  Some  Common  Soil- 
forming  Minerals  and  Effect  of 
Lime  upon  Potash  Absorption  by 
Different  Crops,  157  The  Inver- 
sion of  Saccharose  by  Soils  and 
the  Nature  of  Soil  Acidity, 
158.  The  Relative  "  Rawness" 
of  Some  Humid  Subsoils  in  Minne- 
sota, U.  S.  A.,  162.  Chemical  Cri- 
teria, Crop  Production  and  Phy- 
sical Classification  in  Two  Soil 
Classes,    in    California,    U.   S.    A., 

163.  "  Red  Soil  "  and  "  Grey  Soil  " 
of  Indo-China  and  their  Suitability 
to     the     Cultivation     of     Rubber, 

164.  The  Influence  of  Plant  Re- 
sidues on  Nitrogen  Fixation  and 
on  Losses  of  Nitrates  in  the  Soil, 
281.  Comparative  Study  of  Methods 
for  Determining  the  Soil  Acidity, 
284.  Soil  Packing  by  Tractors, 
355.  Studies  on  the  Capacity  of 
Soils  for  Irrigation  Water,  422. 
The  Power  of  Dry  or  Moist  Soil 
to  Absorb  Chlorine  Gas,  423.  The 
Chlorine  Index  as  a  Comparative 
Measure  of  the  Humus  Content  of 
Soils,  424.  Comparison  of  Electrome- 
tric  and  Colorimetric  Method  in  De- 
teriuiniug  the  Hydrogen-ion  Concen- 
tration of  Soil,  425.  The  Presence 
of  Alumimiuni  as  a  Reason  for  the 
Difference  hi  the  Effect  of  So- 
Called  Acid  Soil  on  Barley  and  Rye, 

426.  Soil  Aldehydes  Unfavourable 
to  Vegetation ;  their  Occurrence, 
Properties,  and  Elimination,  In- 
vestigations in  the  United  States, 

427.  The  Action  of  Various  [*ower 
Cryptogams  other  than  Bacteria 
in  the  Soil,   |->S.  Considerations  on 
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the   Analysis   of  Forest  Soils,  432. 
Investigations    into     the     Hydro 

meiit  ration   of  the  Soil: 
1  ct    <  >f    Chemical  Fertilisers  on 
this     Concentration.      i.V-     Nitro- 
philous    and     Clearing    Plants    on 
Humic    Covering     Forest    Soil    in 
Hie    Solubility    of 
tlij.-    Soil    Potash    in    Various    Salt 
lutions,  563.   Soil  Factors  Affect- 
ing   the    Toxicity    of    Alkali,    564. 
Reaction    of    Hawaiian    Soils    with 
Calcium   Bicarbonate  Solutions,  its 
Relation  to  the   Determination  of 
Linu   Requirements  of  Soils,  and  a 
Rapid    Approximate     Method     for 
this    Determination,    565.    An   Ac- 
curate Loss-on-Ignition  Method  for 
the  Determination  of  Organic  Mat- 
ter   Requirements    of    Soils,    566. 
Determining    the     Absolute     Salt 
Content    of  Soils  by  Means  of  the 
Freezing    Point    Method,    567.    On 
a  Very  Delicate  Reaction  of  Copper, 
Applicable     to     the     Analysis    of 
Ash   and    Arable    Soils.    568    Rela- 
tion of  Inorganic  Soil  Colloids  to- 
Plowsole  in  Citrus  1  ".roves  in  Sou- 
thern California,  >>S^.  A  Field  Study 
the  [nflueno    of  Organic  Matter 
upon    the  Water-Holding  Capacity 
a    Silt-Loam     Soil,    Si 5.    Solu- 
bility  of   the    Lime,    Magnesia  and 
ash  in  Such  Minerals  as  Kpidote, 
•lite   ami   Muscovite   in   Soil, 
6    Influence  of  Salts  on  Nitric- 
Niti  Accumulation      in     the 

Fluorine   in    Soil,    Plants 
I   \niin  I    -lentil-  Soils 

in   British  India.  The   Effect 

■  Matter   on   Sod]  Reac 
1  In-    Relation   of   the 
I.iui.-     R<  quirements    of    Soils    to 
th-  ration  of   Ammonia,  to 

Harmful   Action  of  the  Salts 
ditun    and    Pota  sium    upon 
■l    Structun  1  he    A 

ind    1  •  ■■  Problem  of 

I  ripolitania 


Soil  Ammonificatidn,  see  Soil   Micro- 
biology. 
Soil    Microbiology :    On    the    Actual 
Number    of    Bacteria   in   the   Soil, 
1 1 .  Isolation  and    Study    of   Nitri- 
fying    Organisms,     12.     Effect     of 
Carbon   Dioxide   Gas  on   Bacterial 
Number,  Ammonification,    and  Ni- 
trification, 13.  The  Potassium  Re- 
quirement of  Nitrogen-fixing  Bac- 
teria,  14.    The   Non-persistence    of 
Bacterio-toxins    in    the    Soil,     15. 
Sampling     Field     Plots     for     Bac- 
terial Analysis,    16.  The  Inversion 
of  Saccharose  by  Soils  and  Allied 
Substances  and  the  Nature  of    Soil 
Acidity,  158.  Influence  of  Soil  Reac- 
tion on  the  Development  of  Nitrogen- 
Fixing  Bacteria  ;  Investigations  hi 
the     United  States,   159.    Effect  of 
Nitrifying  Bacteria  on  the  Solubility 
of  Tiicalcium  Phosphate,  160.  The 
Production    of    Carbon  Dioxide  by 
Moulds  Inoculated  into  Sterile  Soils, 
161.    The    Influence    of    Cocci    on 
Nitrification  in  the  Indian  Alluvium. 
282.  Reduction  of  Nitrates  in   Soil 
to    which  Organic  Matter  has  not 
been    Added,    283.    Study    on    the 
Fixation   of  Nitrogen  by  Soil  Bac- 
teria or  "  Azofication,  "  429.    Par- 
tial   Sterilisation    of    Soil ;     Expe- 
riments in  France,  430.    Are  Unu- 
sual Precautions  Necessary  in  Tak- 
ing    Soil     Samples     for     Ordinary 
Bacteriological  Tests,  2,  431.    Con- 
siderations    on     the     Analysis     of 
Forest    Soils,    432.   The   Effects  of 
Inoculation,     Fertiliser     Treatment 
and      Certain      Minerals      on       the 
Yield,  Composition  and  Nodule  For- 
mation of  Soybeans,  575.  Effect  of 
Carbon  Disulphide  and  Toluol  upon 
Nitrogen     Fixing     and     Nitrifying 
Organisms,    684.    Nitrates,   Nitrifi- 
cation   and    Bacterial    Contents  of 
Five  Typical  Acid  Soils,  as  Affected 
by     IJnie,     Fertiliser,    Crops    and 
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Moisture,  Si 9.  The  Decomposition 
of  Cellulose  by  an  Aerobic  Organism 
(Spirochaeta  cytophaga  n.  sp.),  820. 
Can  the  Probable  Fertility  of  a 
Soil  be  Predicted  from  Biological 
Data?,   1087. 

Soil  Moisture  :  Studies  on  the  Capa- 
city of  Soils  for  Irrigation  Water, 
and  on  a  New  Method  for  Determi- 
ning Volume  Weight,  in  the  United 
States,  422.  The  Hygroscopicity 
and  Hydrological  Importance  of 
Moss,  561.  Soil  Acidity  as  Affected 
by  Moisture  Conditions  of  the  Soil, 
562.  Variations  hi  the  Moisture 
Content  of  the  Surface  Foot  of 
a  Loess  Soil  as  Related  to  the  Hy- 
groscopic Coefficient  ;  Investiga- 
tion in  Nebraska,    U.   S.   A.,   682. 

Sokram,     742. 

Sonclnts  oleracens,   464. 

Sonjo,   873. 

Sorghum  :  Cropped  Area,  Yield,  and 
Trade  in  Burma,  1.  Relative  Lime 
Content  and  Requirement  etc.,  10. 
On  Sorghum,  314.  Grain  Sorghums 
in  California,  315.  Sorghum  Seeds 
as  Food,  332.  Cultivation  in  Ethio- 
pia, 414.  Cultural  Experiments  in 
Texas  416.  Sudan  Grass  (Sorghum 
exiguum)  in  the  South  of  France, 
593.  Transpiration,  Compared  with 
maize,  708.  The  Effect  of  Climatic 
Conditions  on  the  Formation  of 
Cyanogenetie  Glucosides  in  Sorghum, 
1 104.  Cholam  (Andropogum  Sorg- 
hum) as  a  Substitute  for  Barley 
in    Malting    Operations,     1233. 

Sorghitm    exiguum,    593. 

Sorrel  :  Relative  Lime  Content  and 
Requirement  etc.,  10. 

Sorters,    101. 

Sosso,     Vigna    Catjang,    146. 

Sougne,     Albizzia     rhombifolia,      146. 

Southern    Chicken    Flea,     195. 

Sow-thistle,    Sonchus     olevaceus,    <\<>\ 

Soya  :  Relative  Lime  Content  and 
Requirement    etc.,    10.    Physiolog- 


ical Chemical  Studies.  29.  Pure 
Line  Soybean  Selection,  34.  Soy- 
bean Milk,  251.  Soybeans  : 
Their  Culture  and  Use,  in  Ohio, 
U.  S.  A.,  316.  The  Effect  of 
Inoculation  and  Manuring  on 
Nodule  Formation  of  Soybeans, 
575.  Results  of  Experimental  Culti- 
vation of  Soya  in  the  R.  Colonial 
Garden  at  Palermo,  872.  The 
Soybean.  Its  Culture  and  U 
1132. 

Spain :  Cotton-Growing  Tests,  47. 
A  Catalan  Society  for  the  Develop- 
ment of  Cotton-Growing  in  Spain, 
48.  Bee-Keeping  in  Spain,  88. 
Horse  Breeding  in  Galicia,  22^. 
Report  of  the  Activity  of  the  "U- 
nion  Resinera  Espafiola,  ,:  613. 
Spanish    Wheats,    11 30. 

Sph  agm  1  m ,    spp . ,    3  70 . 

vSpinach :  Its  Relative  Lime  Content 
and  Requirement  etc.,   10. 

Spindle-tree,   4  64 . 

Spirochaeta    cytophaga,   .820. 

Sporobolus   phleoides,    460. 

Stagger  Grass,  Chrosperma  muscae- 
toxicum,    219. 

Starch  Crops  :  Cultural  Experiments 
with  Arum  italicum,  in  Italy,  43. 
Roots  and  Tubers  of  French  West 
Africa,  146.  Nelumbium  speciosum, 
604.  Flour  from  the  Seeds  and 
Starch  from  the  Boots  of  1  carina 
senegalensis  727.  Starch  Yielding 
Plants  in  Morocco,  803.  Cultivation 
of  Sago  Palm  and  Production  of 
Sago  in  Dutch  Indies,  S74. 
Jaca  (Artocarpus  integri folia 
The  Bulrush  (Typha  latifolia)  as 
a  Source  of  Starch,    1134. 

Stephanurus  dentatus,   930. 

Steppes :  Utilisation  of  Steppes  in 
Madagascar,  pag.  5.  Utilising  the 
Steppes  in  Tripolitania,    1 1 

Sterculia  Balanghas,  2 

Stick   Tight    Chicken    Flea, 
phaga  gallinat  ea,    j.95. 
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[ohn's  Wort    Hyp  ricum  perfora- 

k    Raising  :   In   Madagascar,   pa- 
in Burma,   i .  82.  In  Indo- 
Cmna,   333.    I"   Brazil.   339.  Cat- 
tle  Raising  in  the   Dominican  Re- 
public Sheep    Breeding   and 
ligations  in  Texas, 
r.    -     A       J42.    Lessons    in     Pig 
Breeding   in   the    Elementary    Ru- 
,1s    of    r.    s.    A.,    343. 
Breeding  in  Finland,  412.  In  Mo- 
•3.  In  Ethiopia,  414. 
Rearing   .1  Wool  Producing   Breed 
Sheep  in  the  Soudan,  624.  Re- 
sults  of   the    General   Live   Stock 
osua    in     Italy    in     1018,    1182. 
■operative    Bull    Associations    in 
U.  S    A..  [183. 

216,   217. 

Strawberries  :  Relative  Lime  Content 
and  Requirement  etc.,  to.  Resear- 
ches  in  Sterility,  709.  Improvement 
by  Hybridisation  and  Selection, 
v  Types  with  Continued  Pro- 
duction. 710.  Hybrids  Resistant 
Cold,  717.  Preparation  for 
Market  in  U.  S.  A..   [258. 

utium :     Effects    on    Growth    of 
Plants 

i87,     S-»S.     753. 

Wool 

[  .     Climatic     Control     on 

Production,  9.   Relative   Lime 

ad  Requirement  etc-,,  10. 

Amnionic",  potassii    Nitrate,  a  New 

Sugar     Beets,     170. 

Beets  Studied 

'         ".OH  Of  \ 

Activity  of  the 

Poll  ti,,u, 

ih.     w  „.    French 

onmission   fot 

Chlorides 

rTOWth,       ~;|S. 

:    Idenl  Dried   Su- 

I    Mangel* 


Sugar  Cane:  Cultivated  Area  in 
Burma,  1  Relative  Lime  Content  and 
Requirement  etc.,  10.  The  Effect  of 
Frost  on  Sugar  Cane  in  the  Gurda- 
spur  District,  India,  153.  Selec- 
tion of  Sugar  Cane  Resistant  to  Frost, 
188.  Weather  Conditions  and  Effect 
on  Cultivation  in  United  States,  417. 
First  Harvest  of  the  "  Tucuman  " 
Seedling  Sugar  Cane,  733.  Bud 
Variations  in  Sugar  Cane,  864. 
Investigations  on  Sugar  Cane  in 
Java,  896.  Statistics  of  Production 
of  Various  Kinds  of  Sugar  Cane  in 
Java,  897.  Description  of  Sugar 
Cane  Varieties  Grown  in  Java, 
89S .  Specific  Gravity  of  Some  Kinds 
of  Sugar  Cane  at  the  Condang 
Lipoera  Factory  in  1916,  S99. 
Distribution  of  Soluble  Matter  in 
the  Sap  in  Different  Parts  of  the 
Culm  of  Sugar  Cane,  900.  Possi- 
bilities of  Growing  Sugar  Cane  in 
Morocco,    1 146. 

Sugar  Industry :  The  Inversion  of 
Canesugar  from  Colloidal  Silica, 
10.  Cane  su2[ar  Industrv  in  Western 
Venezuela,  515.  The  Sugar  Indus- 
try in  Japan,  984.  Method  of  Iden- 
tifying Dried  Sugar  Beet  and 
Mangel,    985. 

"  Sulla :  ,:  Culture  and  Varieties  in 
the  Acid  Soils  of  Southern  Italy,  56"  1 . 

Sulphate  of  Ammonia,  see  Nitro- 
genous   Manures. 

Sulphite  Pulp   as  a  Cattle  Food,  759. 

Sulphoiication,    693. 

Sulphur  :  Investigations  into  the  Ox- 
idation of  Sulphur  in  Soils,  24. 
Sulphur  Requirement  of  Purple 
Clover,     298. 

Sumac  .    s.   American  Sumac.   JO4. 

Sunflower  Silage,  49s. 

Sunn   hemp,     Crotalaria  juncea,    iS8. 

"Surra    americana,  "    2l6,    217. 

Sweden  :  Comparative  Cultural  Tests 
with  Different  Varieties  of  Wheat 
and   Rye,    ioi.    Comparative    Cul- 
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tural  Tests  with  Barley,  Spring 
Wheat  and  Oats  in  Different  Parts 
of  Sweden,  192.  Research  Program 
of  the  Swedish  Forestry  Expe" 
rhnent  Station  for  the  Triennial 
Period  191 8-1 920,  608.  The  Pro- 
ductivity of  the  Aspen  in  Sweden, 
611.  Foundation  of  a  Selection 
Station  Auxiliary  to  that  of  Sva- 
lof,  710.  Comparative  Cultural 
Tests  with  Different  Varieties  of 
Winter  Wheat  at  Tornby,  723. 
Selection,  853.  Comparative  Cul- 
tural Tests  of  11  Varieties  of 
Oats,  S69.  "Alexander  Lucas"  a 
Variety  of  Pear  Successfully  In- 
troduced  into   Sweden,    910. 

Sweet  Basil,   8. 

Sweet   Clover,    698. 

Sweet  Pea  Isolated  Case  of  Muta- 
tion,   718. 

Sweet  Potato  :  Relative  Time  Content 
and  Requirement  etc.,    10. 

Swertia    chinensis,    203. 

Sword  Bean,    439. 

Sylviculture,    see    Forestry . 

Symphytum    officinale,    1102. 

Syria :  The  Future  for  Agricultural 
Machinery,  361.  Bee-Keeping,  1210. 

Tabaxuco,    732. 

Tadetcha,     414. 

"  Takaout,  "  the  Gall  of  Tamarix 
articulata,    803. 

"  Talla  ",  the  Native  Abyssinian 
Beer,    414. 

Tallow  Tre-,   8. 

Tamarix    articulata,    803. 

Tanks :    Agricultural    Utilisation,    97 1 

Tank  kyan,    Terminalia  tomertosa ,  1 . 

Tannin  see  Tanning  and  Colouring 
Matters. 

Tanning :  Tanning  Materials  in  the 
Union  of  South  Africa,  743.  In 
Morocco,  803.  The  Value,  as  Tan- 
ning Material,  of  the  Mangosteen 
Husk,   1238. 

Tanning  Plants :  American  Sumacs,  20  4. 


"  Tara  mira,  "  the  Essence  of  Erica 
sativa,    746. 

Tasajo,   374. 

"  Taungya  "  a  Hillman  Burmese  Me- 
thod of  Cultivation,  1. 

Taxus   brevi folia,   320. 

Tea:  Cropped  Area  in  Burma,  1. 
Studies  and  Investigations  on  the 
Uganda  Tea,  8.  Preliminary  Note 
on  Soils  Intended  for  Tea-Grow- 
ing in  Java  and  Sumatra,  17.  The 
Hankow  Tea  Oil  Industry,  202. 
Tea  Growing  in  the  Caucasus, 
323.  The  Introduction  of  Impro- 
ved Tea  Plants  into  lndo-China, 
467.  The  Future  of  Tea  in  Indo- 
China,  601.  Tea  From  the  Cau- 
casus,  602. 

Tecerencia,   414. 

Tectona    grandis,    1 . 

Tenai,    Setaria   italica,    1233. 

Terminalia,  spo.,   1,   146. 

Terminalia    tomentosa,    1. 

Tertib,    272. 

Teucrium  Chamaedrys,  603. 

Texas  Fever,  330,  11 65. 

Textilose,    1239. 

Thanh  mai;  908. 

Thbeng,  742. 

Thea  sasangua,  202. 

Thingan,  Hopea  odorata,  1. 

Thitkado,  Cedrela  Toona,  1 . 

Thitsi,    Melanorrhea    i*sitata,    1 . 

Tliitya,  Shorea  obtusa,  1 . 

Thoucardia    latifolia,    50. 

Thuya,  in  Morocco,  475. 

Thuya    plicata,    329. 

Thyme,  603. 

Thymol,   8. 

Thymus  serpyllum,  603. 

Tiama-Tiama,  Entandrophragma  sep- 
tentvionale,  146. 

Tief,  414. 

Tillage  and  Methods  of  Cultivation  : 
The  "  Integral "  Method  for  the 
Growth  of  Cereal  Crops,  18.  The 
Use  of  Explosives  in  Agriculture,  67. 
System  of  Electric  Plougliing,99.  New 
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iments  on  the   Use  ol    Elec- 
tricity in  Agriculture  in  Argentina, 
:i    Weeding    in    Rubber 
-  lbs  iling,    Keep 
Tilling   and   Soil  Dynamititig,  685. 
•culture,  Experiments  in  Wa- 

Ximbei  Woo;1    in    Burma,     r. 

Chilian      Woods     Suitable 
Making  Cellulose,    70.    Timber 
tii,     Ivory    toast,      1  i<  .    Hard- 
in the  Dominican  Republic, 
Ash    Wood    in    the    Aviation 
Industry,   in   Italy,    -■  |.   The   Ca- 
nada    Hardwood     Distillation     In 
diisuv,     253.     Forest     Wealth    of 
French    West    Africa,    273.     Tests 
Mechanical   Piorerties  of  Wes- 
rn  Yellow   Tin'-  'Pinus  ponderosa) 
in  United  States.     $29.   Production 
rt   in    Finland,    \\i.  Pro- 
«     and     Trade     in     Borneo, 
The   Identification  of  Timber 
tli--  Colouring  Matter  it  Contains, 
.  '!  hnber  of  tin-  French  Colonies, 
.  imber  of  the  Union  of  South 
Afri  Effect     of     Rainfall 

Upon  tlu-   Development  of  Annual 
Ril  :    Wood,    [o8i      Canadian- 

in     l'ulp     Wood.     1  [63. 
904. 
y.  ropped  An-a  iii  Burma,  1 . 
I. urn  Content  and  Require- 
ment  etc.   10    Tobacco-Growing  in 
Indo-Cbina,    61 .  Nurseries    in    the 
Dutch  East   Indus,  62      Report   on 
tlie  Fermentation  Experiments  Made 
in  tin-  Dutch  East  Indies,  in    [916, 
Cultivation    in    Abyssinia,    1 1  |. 
•:n  Clour  Inheritance  in   1  [g. 
New    and 
Productive    Tobacco  Hybrid, 
ned  in   ( Hub,    U    S.    A 

between   Two 

■    Industry 

I  j  ,-t      of 

oil      Tobacco      Riant-     in 


Java,  101S0.  Inheritance  of  Gian- 
tism Character  in  Nicotiana  Ta  - 
bacum  ;  Investigations  in  the  Unit- 
ed States,  1125.  Characteristics 
of  the  Cross  Dwergboon  Kanari 
as  Compared  with  those  of  Other 
Types  of  Tobacco  in  Java,   1  1  2 

Toddy,    Borassus   flabelUfer,    1 . 

Tomato :  Cropped  Area  hi  Burma, 
1.  The  Effects  of  Cross  and  Self- 
Pertilisation  on  Tomatoes,  35.  In- 
vestigations into  the  Dominance  of 
Paternal  and  Maternal  Characters 
in  Reciprocal  Crosses  between  the 
Yellow  Cherry  and  Dandy  Dwarf 
Varieties  of  Tomato,  307.  Tomato 
Preserves    in  Tins,  650. 

Trach,     742. 

Trachycarpus   Martianus,    294. 

Trachylobim   curruccosum,    742. 

Tractors :  The  Use  of  Tractors  in 
Cuba,  96.  The  Agricultural  Utili- 
sation of  Tanks  and  Heavy  Trac- 
tors, 97.  The  Use  of  Tractors  for 
Lifting  Beets,  98  The  Hollis  Trac- 
tor, 241.  The  Mogul  Tractor,  242. 
Inquiry  on  Farm  Tractors  hi  the 
U.  S.  A.,  353.  The  Tractor  Mak- 
ing Industry  in  the  U.  S.  A.,  354. 
Soil  Packing  by  Tractors,  335. 
Tests  of  an  8-16  HP.  Avery  Tractor 
in  New  Zealand,  356.  Government 
Tractor  Cultivation  in  England  and 
Wales  504.  Tractor-Shock  Ab- 
sorber, 506.  flu-  New  '  Re- 
nault ,:  Agricultural  Tractor,  635. 
Journeys  Made  by  Tractors,  636. 
Harvesting  by  Tractors,  637. 
The  Citroen  Tractor,  70S.  Agri- 
cultural Tractors  and  War  Trac- 
tors, page  785.  Notes  on  Tractors, 
967.  The  Garner  Tractor, 
The  Decouan  Pawl  and  Ratchet 
Tractor,  969.  The  Baroncelli  Trac- 
tor,    I  223. 

Trad,- :  Agricultural  Produce  Export 
of  Burma,  1.  Copra  Trade  in  the 
Federated  Malay  States  and  South 
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Pacific  Islands,  5 1 .  Silkworm  Egg 
Trade  in  Italy,  go.  Importation 
of  Agricultural  Machinery  into 
Russia,  95.  Tunisian  Wool,  122. 
Butter  and  Cheese  Trade  by  Par- 
cel Post,  in  the  United  States,, 
128.  The  Frozen  Meat  Trade  in 
Venezuela,  129.  The  Hankow  Tea 
Oil  Trade,  202.  The  Rubber  Pro- 
duction and  Trade  in  Ceylon,  206. 
Hardwood  Export  from  the  Domi- 
nican Republic,  213.  Milk  Industry 
and  its  Products  in  Italy,  254. 
Trade  in  Agricultural  Products  in 
French  West  Africa,  273.  Mada- 
gascar Trade  hi  Agricultural  Pro- 
ducts, 274.  Trade  of  Guayule  Rub- 
ber in  Mexico,  320.  Tea  Trade  in 
the  Caucasus,  323.  Meat  Trade 
in  Brazil,  339.  Hides  Trade  in  the 
Dominican  Republic,  340.  The  Cold 
Storage  Industry  and  the  Future 
of  Italian  Agriculture,  379.  Rice 
Trade  in  the  Dominican  Republic, 
592.  Indo-Chinese  Export  of  Cotton, 
595-  Spanish  Resinous  Products, 
013.  Cotton  Trade  in  Brazil,  883. 
Italian  Trade  in  Oil-seed  Cake,  990. 
Fats  and  Oils  Trade  in  Russia,  991 . 
Despatch  by  Parcel  Post  of  Cherries 
and  Small  Fruits,  in  the  United 
States,  1020  Trade  of  White  Pine 
Timber  from  New  Zealand,  1159. 
Foreign  Trade  of  the  United  States 
in    Fats  and  Oils,     1235. 

Tram,    Eystathes   sylvestyis,    742. 

Tvichilia    cedvata,     14O. 

Trichinae    intestinal,    931- 

Triplochiton  scleroxylon,  146. 

Tripolitania  :  Sericulture,  89.  "  Ghes- 
sab  "  an  Irrigated  Fodder  Plant, 
459.  First  Cotton  Growing  Experi- 
ments in  Fuehat,  Bengasi,  504. 
Agricultural  and  Forest  Problem  of 
the  vSteppes,    1088. 

Trombidium  sp.    [95. 

Trondro  gasy,  030. 

Trout:    Rearing   in    Aquarium,    031. 


New  Parasite  on  the  Trout,  7*17. 
Trout  in   Tyrrhenian  Sea,    1215. 

Trypanosomiasis.   See   Hygiene. 

Trypanosoma   equium,   216. 

Tsubaki,    Camellia    faponica,    203. 

Tsuga  heterophylla,  329. 

Tunis  :  Wool,  122.  Aleppo  Pine,  474. 

Turkey  :    Raising   in   U.    S.    A.,    349. 

Turnip  :  Relative  Lime  Content  and 
Requirement  etc.,  10.  Proportio- 
nal Content  of  Ashes  per  100  Parts 
of  Au\    Dried  Matter,   1102. 

Tylophora   brevipes,   904. 

Typha   latifolia,   n 34. 

Typhonodorum,    spp.,    87^. 
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•  i      incisus  :    Aspidiotus    pal- 
mar,  398.      I  «  sp.  :  Crypto- 
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On  P  Veitchi  in  Italy,  396. 

lenticularis :  On  Olea  europaea, 
Pistacia     Lenliscus,     and    Populus 
mula  in  Italy,  396.     A .  ligusticus  : 
.    tlu-    Vine    in    Italy,    396.     A. 
^organella)    maskelli :   On   Persea 
with     Aulacapsis   penta- 
in   Island  of  S.  Thomas,  398. 
:  < >n  Artccarpus  incisus, 
Pap  ■  us    spp.,    Per- 

sea   gratissitna,     Theobroma    Cacao 
in  Island  of  S.  Thomas,  398.     A. 
culatus  :  On  Theo- 
m  Island  of  S.  Tho- 
m;i  On  Per- 

nn.i  in  Guatemala,  1062. 
(Cwtisia    faginea), 

ryptogea  in  Ire- 
Ian 

Iced  by  Pseu- 
! .    disHcha 
•:1*     to  ruu     (77>7, 

Attacked  by  Ci- 
w  South  Wa- 
nd    I     /</- 


&«((?  :  Parasitic  on  Chrysobothris 
tranquebanca  in  Southern  Florida, 
1304. 

Attidae  :  Parasitic  on  Tomaspis  flavi- 
latera in  British  Guiana,  671. 

Aubergine :  Varieties  Resistant  to 
Bacillus  Solanacearum  in  the  Phi- 
lippines, 189. 

Aulacaspis  penlagona  on  Carica  Pa- 
paya, Hevea  guianensis  and  Per- 
sea gratissitna  in,  398.  See  also 
Diaspis  pentagona,. 

Australia :  Rliynchotes  on  Citrus 
Trees,  1068. 

Avocado  :  Insect  Pests :  In  Califor- 
nia, 549  ;  In  Guatemala,  1062. 

Bacillus  :  B.  coli,  1277.  B.  hoplos- 
tetnus  :  Pathogenetic  Action  on 
Some  Common  Insects,  1284.  B. 
Melolonthae  liquefaciens  !3.  and  y 
and  B.  M.  non  liquefaciens  0*  New 
Parasites  of  Cockchafer  in  France, 
401.  B.  Melolonthae  non  liquefa- 
ciens (3  :  In  Blood  of  Cockchafer 
in  France,  1284.  B.  Pieris  fluo- 
resceins, B.  Pieris  liquefaciens,  B. 
Pieris  non  liquefaciens,  a,  B.  Pieris 
non  liquefaciens  (3  and  B.  Pieris 
agilis :  Parasites  of  Larvae  of 
Pieris  brassicae  in  France,  400.  B. 
Solanacearum :  Aubergines  Resist- 
ant to   Attack  in  Philippines,  189. 

Bacteria  :  Of  Porto  Rico;  656.  B. 
Parasites  of  the  Cockchafer 
observed  in  France,  400.  B.  Pa- 
rasites of  the  Larvae  of  the  Cabbage 
White  Butterfly  {Pieris  brassicae) 
in  France,  400. 

Bacterial  Canker  :  Canker  of  Woody 
Plants,  Legislative  and  Administra- 
tive Meaasures  in  Italy,  1260.  .1/7- 
us  Populi  (Bacterial  Canker 
of  Poplar)  in  France,    1278. 

Bacterium  :  Bacterium  Acridioritm, 
543.  B.  angulatutn  :  On  Tobacco 
in  Virginia,  1273.  B.  Juglandis : 
On  Walnut  in  South  Africa,   1040. 
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B.  pityocampae  :  Parasite  of  Thau- 
metopoea (Cnethocampa)  pltyocampa 
in  France,  1286.  B.  Savastanoi : 
Spring  Frosts  and  Infection  with 
Bacterial  Tumours  or  Tubercu- 
losis of  the  Olive  (B.  S.)  in  Italy, 
1032.  B.  trauslucens  var.  undulo- 
sum:   On  Wheat  U.  S.   A.,   1268. 

Baits,  Poisoned  :  In  Controlling  the 
Moroccan  Cricket  in  France,  1049. 

Balsamocritus  gabonensis,  Resistant 
to  Pseudomonas  Citri,  1038. 

Balsamorhiza  sagittata  :  Rhizoglyphus 
sagittatae  Injurious  in  Western 
Montana,  144. 

Balsam  Root  Plant  (Balsamorhiza  sa- 
gittata),   144. 

Banana,  Bluggoe  :  Attacked  by  Ty- 
lenchus  musicola  in  Grenada,  1061. 

Bandel  Melonostoma  (Melanostoma 
fasciatum) ,  138. 

Barley  :  Biological  Researches  on 
Rusts  Affecting  Cereals,  786.  Lime- 
Sulphur  Mixture  for  Control  of 
Smut,  387. 

Bastard  ironwood  (Olea  foveolata),  267. 

Batao  (Dolichos  Lablab),  268. 

Bean  Fly   (Agromyza  destructor),  268. 

Beauveria  globulifera  and  Beauveria 
sp.  Parasitic  on  Thaumetopoea  (Cne- 
thocampa)  pltyocampa  in  France, 
1286. 

Beet :  Diseases  encouraged  by  Excess 
of  Sodium  Nitrate  in  France,  574. 

Belgian  Congo  :  Diseases  and  Pests  of 
Hevea,  600. 

Belgium :  Entyloma  Calendulae  In- 
jurious to  Dahlia,  540. 

Betula  :  Halisidota  caryae  in  Canada 
and  U.  S.  A.,  271. 

Bicho  de  canasto,  B.  de  cesto  (Oi- 
ceticus  platensis),  402. 

Biprorulus  bibax,  Injurious  to  Citrons 
in  Australia,   1058. 

Birds :  Nat.  iEnemies  oiGonocephalum 
hofmannseggi  and  G.  depressum  in 
Mysore  (India),  546.  Nat.  Enemies 
of    Tomaspls     flavilatera    in    Brit. 


Guiana  (Arundinicola  leucocephala , 
Crotophaga  ani,  Fluvicola  pica, 
Icterus  xanthomes,  Muscivora  tyran- 
nus,  Quisqualus  lugubrls,  Tyrannus 
melanchollcus ,  Volatina  jacarina), 
671. 

Black  Chaff  of  Wheat  (Bacterium 
translucens  var.   undulosum),   1268. 

Blackheart :  Of  Potatoes  in  Storage, 
381.  Of  Potato  Tubers  and  the 
Aeration  of  Potatoes  in  Storage, 
381. 

Black  Ironwood  (Olea  laurifolia),  267. 

Black  Rot  of  Apples  (Sphaeropsis 
Malorum),  137. 

Blastothrix  britannica,  Parasitic  on 
Lecanium  capreae  in  Great  Britain, 

542. 

Blepharospora  cambivora  :  Prohibition 
of  Export  of  Chestnut  Trees  and 
Chestnut  Earth  from  Districts  De- 
clared to  be  Infected  with  Ink  Di- 
sease in  Italy  ;  Decree  of  Minister 
of  Agriculture,  to  render  Compul- 
sory Control  of  this  Disease,  1260. 

Boll  Weevil  (Anthonomus  grandis)  : 
Cotton  Varieties  with  Short  Lint 
Resistant  to  Attack  in  U.  S.  A., 
882.  Essential  Oil  of  Cotton  Plant 
Susceptible  to  Attack,   700. 

Bombyx,  Oak,  (Thaumetopoea  [Cue- 
thccampa]    processionea) ,    1305. 

Bombyx,  Pine.  (Thaumetopoea  [Cne- 
thocampa]  pityccampa),  1286,    1287. 

Borneo,    British  North:   Fungi,   132. 

"  Bostriche  "  (7£>s  typcgraphus),    529. 

Botrytis  :  B.  Bassiana  (Silk  Worm 
"  Muscardine  ")  :  In  Control  of 
Thaumetopoea  (Cnethocampa)  pltyo- 
campa, 1287.  B.  sp.  :  On  Larches 
in  Ireland,  665. 

Botys  nubilalis.  See  Pyrausta  ■nubilalis . 

Brachartona  Injurious  to  Coconut  in 
Java  and  Sumatra,  260. 

Brachypelta  aterrima  Injurious  to 
Castor  Oil  Plant  in  Sicily  (Italy), 
1294. 

Brachypodium  pinnatum,  786. 
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Bramble  Leaf"  ("  Arricciamento  " 
,,r'  Roncet  ")  of  Vines:  Proliibition 
(lI  of  CuttingB    or   Rooted 

Cuttings     from     Districts    declared 
be     infected     in     Italy,      iibo. 
Further   K<  searches  in  Italy,   393. 
ta  f.  capitate,  See  In- 
tumesoeno 

il  :  Care  of  Coffee  Plants  Damaged 
by  Frosts,  58.  Enemies  of  Cot- 
ton   l'lant    in   State   of   Sao- Paulo, 

ipus  obovattts  :  On  Tea  in  Java 

and  on  Bast  Coast  of  Sumatra,  266. 

Bridelia  stipulates  :   Pseitdococctts  vir- 

tus  in  the  Philippines,  397- 

mus  mollis.  Bromus  spp.,  786. 

tluspti    froggatti    (?)    Iniurious   to 

..nut.  in  Sumatra  and  Java,  1301. 

Brown  Blight  of  Tea  (Laestadia),  266. 

hophagus    funebris  :    Four    Para- 

Bites  of  this  Insect  in  Q.  S.  A..  7117. 

Hunt  1  I  illetia  Tritici)  :  Lime  Sulphur 

Mixture   for  the  Control  of  Wheat 

anil  Barky  Smut,  387.     Resistance 

of  Different   Varieties  <>f  Wheat  in 

U     S     A  .    [33. 

Cabi.  i',/  ;     Grapholitha     leplastriana  : 
<  'a  Cultivated  Cabbage  in  France, 

l"i,       Intumescences  Caused  by  Me- 
chanical   Injury, 
Cabbage-Tree      [Cordyline     indivisa), 

\cilaria  cramerella  and  He- 

Bp    :    In    Dutch    Indies.   2(k). 
in  SaoThome*, 

Phytophtho  in    the 

Philippines,  1277.  Diseases  and 
Pesta  m  Madagascar,324,    See  also 

1 
Exempl    from   at- 

■ 

•    Pesta  of  Avocado 


549.  Helix  pisana  :  On  Citrus 
Trees.  Olives  and  Loquats,  etc., 
■S  \S.  Phylloxera  popalaria  :  On  Po- 
plars ;  Phyll.  salt  cola  :  On  Willows 
and  on  Popuhts  candicans  (?)  ; 
Phyll.  staufordiana  :  On  Ouercus 
Dottglasii  ;  Phyll.  vastatrix :  On 
Vine,    67M. 

Calliptamus  (Caloptenus)  italicus  :  Pa- 
thogenic Veast  Forms  Found  in 
Blood  of  this  Italian  Cricket  in 
France,   1282. 

Calotermes  tectonae  :  On  Teak  in 
Dutch  Indies,   260. 

Camdeboo  Stinkwood  (Celtis  Kraus- 
siana),  267. 

Canada :  Halisidota  caryae  :  On  Cul- 
tivated Trees,  271.  Kaliosysphin- 
gia  idmi  :  On  Elms  in  Ontario, 
1303.  Oospora  pustulans  :  On  Po- 
tato Tubers,  1270.  Taeniothrips 
uuonsequens  :  On  Pear  in  Ontario, 
1060. 

Canavalia  ensiformis  Immune  from 
Attacks  of  Agromyza  destructor  in 
the  Philippines,   268. 

"  Cancro  della  corteccia  "  of  the  Po- 
plar in  Canada  {Dothichiza  populeu). 

Capvodium :  C.  Coffeae ;  Develop- 
ment favoured,  by  Orthezia  insi- 
gnis,  in  Sao  Thome,  398.  C  sp.  ; 
On  Leaves  of  Anona  in  British  North 
Borneo,  132. 

Capsicum  :  Acrothecnim  Capsici  in 
Italy,  1036. 

Caradrina  exigua  :  On  Castor  Oil 
Plant  in  Sicily  (Italy),  1204. 

ca  Papaya  :  Aspic/iotas  palmae 
and  Autacaspis  pentagona  in  the 
Isle  of  St.  Thomas,  308.  Phvtoph- 
thora  Faberi,  1277. 

Carol)  :  Jiuntarchalia  gcmiadiosi  in 
[taly,  1 10.  Oidium  Ceratoniae  in 
Italy,    1 10. 

Carolina.  North:  Corythuca  parshUvi 
( in  <  'arya  olivaeforvnis,  070. 

uas:    Halisidota     carvac    in    Ca- 
nada and  the  r.  S.  A..  271 . 
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Carya  alba  :  Halisidota  caryae  in  Ca- 
nada and  U.  S.  A.,  271.  C.olivae- 
formis  :  Corythuca  parshleyi  in  North 
Carolina,  676. 

Castanea  :  Halisidota  caryae  in  Ca- 
nada and  U.  S.  A.,  271. 

Castnia  licus,  671. 

Castor  Oil :  Pests  in  Sicily,  1294. 

Casuarina  :  C.  equiseti folia  :  Chryso- 
bothris  Uanquebarica  in  Southern 
Florida,  1304.  Casuarina.  spp.  ; 
Wood  Resistant  to  Insects,  Spe- 
cially to  Termites  in  Senegal,  612. 

Caucasus :     Pestalozzia     Guepinii    on 

Tea,  323. 

Caulophilus  latinasus  Injurious  to 
Avocado  in  Guatemala,   1062. 

Cecidomyia,  Injurious  to  Rice  in 
Java,  260. 

Celtis  Kraussiana  :  Fomes  applanatus 
in  South  Africa,  267.  Celtis  sp.  : 
Halisidota  caryae  in  Canada  and 
U.  S.   A.,   271. 

Centaur ea  sp.  :  Heniiberlesia  canarien- 
sis  in  Italy,  396. 

Centrosema  Plumieri  Immune  from 
Attacks  of  Agromyza  destructor  in 
the  Philippines,  268. 

Cephalanthus  :  Pop  ilia  japonica  in 
New  Jersey,  U.  S.  A.,  545. 

Cephaleuros  virescens  :  On  Roses  in 
Trinidad,  1275.  On  Tea  on  East 
Coast  of  Sumatra,  266. 

Cephalosporum  Lecanii :  On  Coffea 
liberica  together  with  Lecanium 
viride  in  Sao  Thome,  398. 

Cercospora  :  C.  Mangiferae  :  On  Lea- 
ves of  Mangifera  indica,  in  British 
North  '  Borneo,  132.  C.  rosicola  ; 
On  Roses  in  Trinidad,  1275. 

Cereals :  Formaldehyde  as  a  Means 
of  Controlling  Seed  Borne  Diseases, 
1265.  Recent  Biological  Research- 
es on  Rusts  Affecting  Cereals,  786. 

Cereus  sp.  :  Eriococcus  cactearum 
in  Italy,  396. 

Ceroplastes  :  C.  sinensis  ;  Prohi- 
bition of  Import  of  any   Infected 


Trees  into  Sicily  and  Sardinia 
(Italy),  Decree  of  Ministry  of 
Agriculture  Concerning  Destruc- 
tive and  Curative  Measures  to 
be  Enforced,  1260. 

Ceylon:  Antonina  zonata;  on  Teino- 
stachyum  attenuatum ,  1056.  "  Cha- 
bar  "     (Cynodon   Dactylon),     484. 

Chaetospermum  glutinosum  ;  At- 
tacked by  Pseudomcnas  Citri, 
1038. 

Chalcas  {Murraya)  exotica  ;  Very 
Resistant  to  Pseudomonas  Citri, 
1038. 

Chalepus  rubra  :  On  Oaks  in  New 
Jersey  (U.  S.  A.),  678. 

Chamaerops  humilis  :  Cyrtognathus 
forficatus  in  Morocco,    1057. 

Cheiranthus  :  Phytophthora  cryptn- 
gea  in  Ireland,  537. 

Chelonia  caja  :  Bacillus  hoploster- 
nus,    1284. 

Chestnuts,  Horse  :  Lecanium  ca- 
preae  in  Great  Britain,  452.  Rha- 
codiella  Castaneae,  1042.  "  Pour- 
riture  noire  "  Caused  by  Har- 
ziella  Castaneae  394.  Prohibition 
of  Export  of  Chestnut  Trees 
and  Chestnut  Earth  declared  to 
be  Infected  with  Ink  Disease 
{Blepharospora  cambivora)  in 
Italy,  1260. 

Chloropicrin  :  Highly  Toxic  Ef- 
fect upon  Certain  Lower  Ani- 
mals, and  the  Possibility  of  Em- 
ploying this  Substance  for  the 
Destruction    of    Parasites,    1050. 

Chrysobothris  trauquebarica  :  On  Ca- 
suarina equisetifolia  and  Rhi- 
zophora  Mangle  in  Southern  Flor- 
ida, 1304. 

Chrysomela  Hypericum:  On  Hype- 
ricum perforatum  and  other  spe- 
cies of  Hypericum  [mported  into 
New  South  Wales,   i<>  1  1 

Chrysomphalus  :    Chrys.    dictyosj 
mi:    Compulsory   Control   in    It:'- 
lv,    Regulations    of   Ministry   of 
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Agriculture,   1260.   Chrys.  dictyo- 
perseae,     Chrys. 
is    and    Chrys.    scutifor- 
1  i;:  Avocado,  in  Ouatemala, 
Chrys.    rossi  :    On    Phalae- 
■     in  the  Philippines.  397. 
hlyclis  endobiotica  :  On  Potato 
onsylvania  (U.  S.)   536. 
septemdecim  :  Host  of  Mas- 
1     in     Columbia, 
.  [283. 
quadrimaculata  :    On  Almond 
in    Italy.   675. 
Cinchona  :    Insects  Attacks  on  Seed 
in     Java 

itima  :    Targionia    ni- 
in  Italy,  396. 

mixta  :     On     Atala  ntia 
in     New      South     Wales, 

iurt/iii  :    Attacked 

tri,  1038. 

Citrus  Canker  (Pseudomonas  Citri): 

lomesticum,     Suscept- 

ible   to    Attack,    1039.   Rutaceous 

inta  Susceptible  to  Attack,  1038. 

Citrus  Fruits:  1  mti folia  :  Gleos- 

m   limetHcolum  in  Trinidad, 

1  * » 3  8 .    Citrus 

palmae,  Mytilas- 

and     i  tellife- 

•   Tlnnm',    398.  Diseases 

!    Enemies    in    the   Argentine, 

Helix    pisana    in    Califor- 

Prohibition  of  [mpor- 

i"!i    into    Sicily   and  Sardinia 

I    t/iving     Citrus    Trees 

1    Othi  3    [nfested    with 

60.    Rhvu- 

'     '         '    Citrus    Trees 
in  An 

Ar  hila  paradoxa 

in  Trinidad 

P 

I      /  ;  .        or  f. 
:   On  Manitoba 


Wheat  in  Upper  Savoy  and  on 
Alsation  Buckwheat  in  Upper 
Saone,   135. 

Click  Beetle  (Agriotes  lineatiis)  : 
On  Vine  in  Italy,  407. 

Clover  :  Dasyneura  leguminicola  (Clo- 
ver Flower  Midge),  in  America, 
141.  Psendopeziza  Trifolii  (Leaf 
Spot),  1272.  See  also  Trifolium 
pratense. 

Clover-Flower  Midge  {Dasyneura 
leguminicola)     in    America,     141. 

Cnethocampa  (Thaumetopoea)  pityo- 
campa  (Pine  Bombyx)  :  Parasitic 
Diseases  in  France,  1286. 

Coccidae  :  In  the  Philippine  Is- 
lands, 397.  In  the  Island  of  Sao 
Thome,  398.     In  Italy,  396. 

Coccobacillus  Acridiorum  :  Use  in 
the  Control  of  Locust  (Dociostau- 
rus  maroccanus)  in  Italy,  543.  Use 
in  the  Control  of  Schistocera  ta- 
tarica     in    Morocco,      1281. 

"  Cochylis  "  (Conchyiis  ambiguella), 
1285. 

Cockchafer  :  Bacillus  Melolonthae 
nou  liquefaciens  [3  in  Blood  of 
Cockchafer  in  France. 

"  Coconut  Bud  Rot  "  (Phytoph- 
thora  Faberi),  1277. 

Coconut  :  Diseases  and  Pests  in 
Madras  (India,  891.  Brachartona, 
in  Java  and  Sumatra,  260.  B)"ii- 
thispa  froggatti,  in  Sumatra  and 
Java,  1 30 1.  Hidari  irava,  in 
Dutch  Indies,  1300.  Nephantis 
serinopa  in  Travancore,  Brit. 
India,  1  21)9.  Pestalozzia  Palma- 
rum  in  Sumatra  and  Java,  1301. 
Phytophthora  Faberi,  Cause  of 
Bud  Rot  in  the  Philippines,  1  277. 
Cocos  nucifera,  see  Coconut. 
Coffea  :  C.  arabica  :  Ceroplastes  sp. 
and  Ortkezia  insignis,  in  Island 
of  Sao  Thome,  598.  C.  congensis  ; 
Resistant  to  Hetnileia  vastaU 
in  Madagascar,  374.  C.  liberica  : 
Ischnaspis      filiformis      and     he- 
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canium  viride  together  with  its 
parasite,  Cephalosporium  Le- 
canii,  398.  C.  robusta  :  Pseudo- 
coccus  sp.  in  Dutch  Indies,  260. 
See  also  Coffee. 

Coffee  :  Cryphalus  hampei  ;  In  West 
of  Java,  260.  Frosts  :  Care  of 
Plants  Damaged  in  Brazil,  58. 
Hemileia  vastatrix,  Resistant  Va- 
rieties in  Madagascar,  901.  Pla- 
giolepis  longipes  and  Pseudococ- 
cus  sp.  ;  In  Central  Java,  260. 
Resistant  Varieties  in  Indo-China, 
466.    See  also  Coffea. 

Colaptes  auratus  ;  Predatory  Foe 
of  Chrysobothris  tranquebarica  in 
Southern  Florida,  1304. 

Colletotrichum  :  C.  erumpens  :  On 
Rhubarb  in  Illinois  (U.  S.),  539. 
C.  gloeosporiodes  ;  On  Avocado, 
in   Guatemala,    1062. 

Columbia  (U.  S.)  :  Massospora  ci- 
cadina  :  On  Cicada  septemdecim, 
1283.  Phomopsis  Kalmiae  :  Leaf- 
blight    of    Kalmia    latifolia,    663. 

Conchylis  ambiguella  :  Effect  of 
Heat  and  Drought  upon  this 
Cochylis  in  France,  1285. 

Coniothyrium  Hellebori  :  On  Helle- 
borus  niger,  793. 

Conotrachelus  :  On  Avocado  in  Gua- 
temala, 1062. 

Copper  :  Action  of,  on  the  Growth 
of  the  Vine  and  on  Its  Resistance 
to  Drought,  913. 

Cordyline  indivisa  :  Melanostotna 
fasciatum,  Syrphus  novae-zealan- 
diae,  Predatory  Foes  of  Lepido- 
pteron  Injurious  to  C.  indivisa 
in  New  Zealand,  138.  Syrphus 
ortas  and  S.  ropalus,  Predatory 
Foes  of  Venusia  verriculata  which 
attacks  Leaves   in   N.  Z.,  138. 

Corpuscles,  Unknown ;  Observed 
in  Diseased  Spinach  Roots  in  Hol- 
land, 1296. 

Corticum :  C.  javanicum  ;  On  Hevea 
in  Dutch  Indies,  in  191 7,  260.     C. 


salmonicolor  :  On  Hevea  brasilieiisis 
and  on  Anona  sp.  in  British  North 
Borneo,  132. 

Corythucha  :  C.  juglandis,  676.  C. 
parshleyi :  On  Juglans  spp.  in 
New  Jersey  (U.  S.),  676. 

Cotton :  Anthonomus  grandis  (Boll 
Weevil)  ;  134,  700,  882.  Early 
Varieties  with  Short  Lint  Re- 
sistant to  Boll  Weevil  in  U.  S.  A., 
882.  Essential  Oil  Attractive  to 
Boll  Weevil,  700.  Diacrisia  virgi- 
nica  in  Texas  (U.  S.),  1053.  Dis- 
eases and  Pests  in  Italian  Somali- 
land,  884.  Ennemies  of  C.  in  State 
of  Sao  Paolo  (Brazil),  883.  Gelechia 
gossypiella,  134.  Oxycarenus  hya- 
linipennis  in  Angola  (Portuguese 
Africa),  1292. 

"  Court-noue "  (Bramble-Leaf  Dis- 
ease of  the  Vine),  393. 

Cowpea  (Vigna  sinensis)  ;  Agromyza 
destructor  in  the    Philippines,    268. 

Crataegus  coccinea,  C.  Douglas ii,  C. 
grandiflora,  C.  monogyna,  C.  nigra, 
C.  Oxyacantha,  C.  punctata,  C.  san- 
guinea,  C.  tanacetifolia ,  C.  toinen- 
tosa  :  Roestelia  lacerata,  in  Sweden, 
383.  Crataegus  spp.  ;  Halisidota 
caryae  in  Canada  and  the  U.  S.  A., 
271.  Popilia  japonica  in  New 
Jersey,  545. 

Crematogaster  dohrni ;  Construction 
of  Shelters  for  Antonina  zonata  in 
Ceylon,  1056. 

Cricket,  Moroccan  (Dociostaurus  ma- 
roccanus)  :  Control  in  France,  1049. 

Crotolaria  usaramoensis :  Sclerotium 
Rolfsii  and  Corticum  salmonicolor 
in  Dutch  East  Indies,  729. 

Cryptoparlatoria  uberifera  :  On  Arto- 
carpus  sp.  and  Mallotus  philippi- 
nensis,    in    the    Philippines,     397- 

Cryptorrhynchus  lapathi  (Osier Weevil). 
Legislative  and  Administratis 
Measures  in  Italy  for  Control  of 
this  Pest,  1260. 

Cucumber  :    Stemphvluim     Cttcurbita- 
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....    in    Indiana   and   Ohio    (U. 
S.V   1035.      VerticiUium  atbo-atrwn 
Holland,  136. 

mis  :     C.   Mek)  :  Diacrisia  virgi- 
•a  Texas,  1053.  C.  salivas,  see 

amber. 

spp.  :   Stemphylium  Cucur- 

bilacearum,  1035. 
Currants :     Sphaerotheca     Mors-Uvae 
Prance,  1274. 

1  .    Fomes   applanatus 
in  South  Africa,  267. 

spp.  :    Legislative    and    Ad- 
ministratis    Measures     in     Italy, 

>sis  psoraloides:  Immune  from 
yga    destructor     in     tlie    Phi- 
h'ppines,  j68. 

hlonga  :   Halisidota  ca- 
ln  Canada  and  the  U.  S.  A., 
■ulgaris  :  Roestelia  cotnuta 
.unl  R,  lacetata,  38 

Dactylon  and  C.  sp.  ;  Hosts 
Fomaspis    flavilatera    in    Brit. 
Guiana,  671    . 

1  thus    forficatus :    On    Dwarf 

'.•u  and  Vine  in  Morocco,   1057. 

C.     Butiitti  :    Cause    of 

1     Pit    (Soil    Rot)   of  Sweet 

•  in  (J.  S.  A.,   1030.     C.  rhry- 

:  f)n  Poplars  and  Willows 

in  the  U.  S.  .\  .   795.     C.  sp.  :  On 

in    Illinois    (U.    S.), 

iptomy2  1/  :    Parasite  of 
\ta  in  United  Sta- 

Entylotna    Calen- 
in  Belgium,  540. 

a  .  Attacked  by  Mould 
in  I  hitch  Indi< 

minicola  (Qover  Flow- 
In   Clover   in  America. 

terial    Regulating  Trade 
!'l  tuts   and    Parts   of 

Min    Plant 


and    Annual     Parasites    in    Italy, 

1260. 
Denmark :    Chief    Fungoid    Diseases 

of  Fruits  Trees,  739. 
Diacrisia   virginica  :    On   Cotton   and 

Other    Plants    in    Texas    (U.    S.), 

1053. 

Diamond  Back  Moth  (Plutella  cruci- 
f  era  rum)  :    In    New    Zealand,    138. 

Diaspis  :  D.  boisdiivalii :  On  Avocado 
in  Guatemala,  1062.  D.  pentagona  : 
Legislative  and  Administrative 
Measures  in  Italy,  1260.  On  Peach 
Tree  and  Nectarine  Tree  in  France, 
408.   See  also  Aulacaspis  pentagoim. 

"  Dikbuikrups  "  (Lita  solanella,  Gitori- 
moschena  heliopa),  1045. 

"  Dikbuikvlinder  "  (Gnorimo schema 
heliopa),  1045. 

Diplocarpon  Rosae  :  On  Roses  in 
Trinidad,  1275. 

Diplodia  perseana  :  On  Avocado  in 
Guatemala,    1062. 

"  Djamoer-oepas "  (Ccrticum  java- 
nicum)  :  In  Java,  260. 

Dociostaurus  maroccanus  :  Experi- 
ments in  Controlling  the  Moroccan 
Cricket  (D.  m.)  in  France,  1049. 
Experiments  and  Observations  Car- 
ried out  in  Italy  on  the  Chief  Me- 
thods of  Combating  Locusts,  54?. 

Dolichos  Lablab  :  Agromyza  destructor 
in  the  Philippines,  268. 

Dothichiza  populea  (Canada  poplar 
(.anker)  :  Legislative  and  Adminis- 
trative Measures  Concerning  this 
Disease  in  Italy,  1260. 

Drosophila  paradoxa  :  On  Cercopid 
(Clasioptera  sp.)  attacking  Cacao 
Trees  in  Trinidad,  668.  Drosophila 
sp.  :   Panama  sp.,  008. 

Drought  :  Effect  on  Conchylis  arnbi- 
ella  in  France,  1285.  Action  of 
Copper  en  Growth  of  Vine  and  on 
Resistance   to   Drought,   913. 

Duomites  ceramicus:  On  Teak  in 
1  >uteh   Indies.    _m>o. 

Dnteli  Indies:  Diseases  and  l'est>  of 
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Plants  Cultivated  in  191 7.  Fungi 
Parasitic  on  Crotolaria  usaramoen- 
sis,  729.  Hidari  irava  ;  On  Coconut 
Palm,  1300. 
Dying-Off  :  Of  spruce  (Picea  excelsa) 
in  the  Arve  Valley  (Chedde  and 
Chamonix),  529. 

"  Early  Rose."  Potato  var.  Resis- 
tant to  Mildew  [Phytophthoia  in- 
jestans)  in  Poland,  306. 

Eichhornia  speciosa  :  Harmful  Weed 
in  Indo-China,  1199. 

Eleusine  corocana:  Gonocephalum  (O- 
patrum)  depressum  and  G.  hofmann- 
seggi  in  ^lysore  (India),  546. 

Elm  ;  Kaliosysphingia  ulmi  in  On- 
tario, Canada,    1303. 

Elymus,   786. 

Empoa  rosae  :  On  Apples  in  America, 
270. 

Enemies,  Natural :  Adelocera  sp.  : 
Of  Chrysobothris-  tranquebarica  in 
S.  Florida,  1304.  Ants  :  Of  Tomaspis 
flavilatera  in  Brit.  Guiana,  671. 
Apanteles  glomerulus  :  Of  Pieris  bras- 
sicae  (Parthogenetic  Reproduction), 
1047.  Aphicus  melanostomatus  :  Of 
Lecanium  capreae  in  Grt.  Britain, 
452.  Arundinicola  leucocephala  :  Of 
Tomaspis  flavilatera  in  Brit.  Guiana, 
671.      Atanycolus   rugosventris   and 

A .  labena  :  Of  Chrysobothris  tran- 
quebarica in  S.  Florida,  i3°4-  At- 
tidae  :  Of  Tomaspis  flavilatera  in 
Brit.  Guiana,  671.     Bacillus  hoplos- 

■  ternus  :  Pathogenic  Action  on  Some 
Common  Insects,  1284.  Bacillus 
pieris  fluorescens,  B.  pieris  lique- 
faciens, B.  pieris  -non  liquefaciens  a, 

B.  pieris  non  liquefaciens  (3  and 
B.  pierisagilis  :  Bacterial  Parasites 
of  Larvae  of  Pieris  brass icae  (Cab- 
bage White  Butterfly),  in  France, 

400.  Bacterial  Parasites,  New  : 
Of  Cockchafer,  Observed  in  France, 

401.  Bacterium  pityocampae  :  Of 
Thaumeti  poea     (Cnethocampa)       pi- 


tyocampa,  in  France,  1286.  Beau- 
veria  globulifera  and  Beauveria  sp.  : 
Of  Thaumetopoea  {Cnethocampa)  pi- 
tyocampa  in  France,  12&6.  Birds: 
Of  Gonocephalum  {Opatrum)  de- 
pressum and  G.  hofmaunseggi  in 
Mysore  (India),  546  ;  Of  Tomaspis 
flavilatera  in  Brit.  Guiana,  671. 
Blastothrix  britannica  :  Of  Lecanium 
capreae  in  Grt.  Britain,  542.  Bc- 
trytis  Bassiana  (Silk  Worm  Mus- 
cardine)  :  In  Control  of  Thaume- 
topoea [Cnethocampa)  pityocumpa. 
1287.  Cephalosporium  Lecanii :  Of 
Lecanium  vivide  in  Island  of  S. 
Thomas,  398.  Chrysomela  Hyperi- 
cum :  Of  Hypericum  perforatum 
and  Hypericum  spp.  in  New  South 
Wales,  1044.  Coccobacillus  Acri- 
diorum  :  In  Control  of  Schistocerca 
tatarica  in  Morocco,  1281.  Colaptes 
auratus  :  Of  Chrysobothris  tranque- 
barica in  S.  Florida,  1304.  Cro- 
tophaga  ani :  Of  Tomaspis  flavila- 
tera in  Brit.  Guiana,  671.  Dacnusa 
scaptomyzae  :  Of  Pegomyia  calyp- 
trata  in  U.  S.  A.,  1297.  Drosophila 
paradoxa  :  Of  Clastoptera  sp.  in 
Trinidad,  668.  Eremctylus  arctiae: 
Of  Diacrisia  virginica  in  Texas, 
T053.  Euclemensia  bassettella  :  Of 
Kermes  spp.  in  Missouri  and  Texas 
(U.S.  A.),  670.  Eurytoma  poloni:  Of 
Agromyza  destructor  in  the  Philip- 
pines, 268.  Eutelus  bruohophagi  : 
Of  Bruchophagus  funebris  in  U.  S.  A. . 
797.  Fluvicola  pica  :  Of  Tomaspis 
flavilatera  in  Brit.  Guiana,  671. 
Haplotlirips  sp.  :  Of  Tomaspis  fla- 
vilatera in  Brit.  Guiana,  671.  He 
pevamata  :  Of  Tomaspis  flavilal 
in  Brit.  Guiana,  671.  Hymenop- 
tera  :  Of  Gonocephalum  (Opatrum), 
depressum  and  G.  hofmannse 
in  Mysore  (India).  546  :  of  Pectino- 
phora  gossypiella  in  Itali.-m  Somali- 
land,  49.5.  Icerva  kypevici  :  On 
Hypericum     perforatum,    Weed    in 
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New  South   Wales,   1044.      Icterus 
:    Of    Tomaspis    flavila- 
tera in  Brit.  Guiana,  671.    Iphiaulax 
:  Of  Hesperophaiies  griseus, 
in  Prance,  669.      Lampronata  me- 
Of    Cimbex   quadnma- 
in  Italy,  675.    Liodontomerus 
plexus  andL.  secundus  :  Of  Bru- 
cfiophagus  fitnebris  in  U.  S.  A.,  797. 
Lizards:    Of     Tomaspis    flavilatera 
in  Brit.  Guiana,  071.     Mussospora 
<  Una  :    Of     Cicada    septendecim 
in    Columbia,      1".     S.     A.,     1283. 
Melunerpes      erythrocephahts  :       Of 
ibothris     tranquebarica     in    S. 
Florida,  1304.    Melanostoma  fascia- 
:    Of   Aphides   and   Larvae   of 
Phthorimaea  operculella,  Plutella  cru- 
■  1  urn  etc.  in  New  Zealand,  138. 
hizium    Anisopliae :    Of   To- 
pis flavilatera  in  Brit.  Guiana, 
671.       Mites:        Of    Gonocephalum 

•  itrnui)  depression  and  G.  hof- 
ma\  .  in  Mysore  (India),  546. 
Mongoose:    Of    T.    flavilatera    in 

•  Guiana,    671.  Muscivora    ty- 

:   Of   T.   flavilatera    in   Brit. 

Guiana,  (>7i     Mutyca  grandis:    On 

Papilio    thoanHades    in    Argentine, 

bis  ferns  :   Of  Larvae  of 

:n  U.  S    A  .     1  297,     Odo- 

pp      Of   Tomaspis  flavilatera 

in  Brit    Guiana,  671.    Oligosita  gi- 

Of    /  flavilatera   in 

Bri1  i  .      Opheltes  glau- 

'  If  <  imbex  quadrimaculata 

in   It  a!  <;  quebecensis  : 

'  "  alyptrata  in  Q.  S.  A., 

fra     ste//a  : 
.  in  the  Phi- 
lippine ./,./ : 

.  in  Argentine, 
1 '     icillium  sp. :  ( if  1  iiaumc- 

mpa,  in 

)>hn:ti. 
in     Brit. 
Wdens  : 

'  ■<•■    and    .1/. 


mulae,  in  France,  798.  Pimpla  pe- 
dalis  :  Of  Halisidota  caryae  in 
Canada  and  U.  S.  A.,  271.  Quisqua- 
lus  lugubris  :  Of  Tomaspis  flavila- 
tera in  Brit.  Guiana,  671.  Salpin- 
gogaster  nigra  :  Of  Tomaspis 
flavilatera  in  Brit.  Guiana,  671. 
Spicaria  farinosa  :  Of  Thaumetopoea 
(Cuethocampa)  pityocampa  in  Fran- 
ce, 1286.  Streptococcus  sp.  :  Of 
27? .  (Cm.)  pityocampa  in  France, 
1286.  Sycophrurus  hesperophanis  : 
Of  Hesperophaiies  griseus,  in  Fran- 
ce, 669.  Syrphus  novae-xealandiae : 
Of  Aphides  and  Larvae  of  Phtho- 
rimaea operculella,  Plutella  cruci- 
ferarum,  etc.,  in  New  Zealand,  13S. 
Syrbhus  orta,  and  S.  ropalus : 
Of  Larvae  of  Melanchra  steropastis, 
Venusia  praefectata  and  Xatitkorhoe 
verriculata ,  in  New  Zealand,  138. 
5.  viridiceps  (=  S.  obesus)  :  Of 
Aphides  in  New  Zealand,  13S. 
Tachinids :  Of  Thaumetopoea  (Cne- 
thocampa)  pityocampa  in  France, 
1286.  Tenebroides  sp.  :  Of  CAry- 
sobothris  tranquebarica  in  S.  Florida. 
1304.  Trichogramma  minutuni: 
Of  Pegomyia  in  IT.  S.  A.,  1297. 
Trimeromicrus  maculatus  :  Of  £?/ k- 
chophagus  fitnebris  in  U.  S.  A., 
797.  Tyrannus  melancholicus  :  Of 
Tomaspis  flavilatera  in  Brit.  Guiana. 
671.  Volatina  jacarina  :  Of  7\  //a- 
vilatera  in  Brit.  Guiana,  671.  Xiphi- 
diuni  propinquum  :  Of  7\  flavila- 
tera in  Brit.  Guiana,  671.  Xylono- 
mus  propinquus  :  Of  Hesperrphancs 
griseus,  in  France,  669.  Yeast, 
Pathogenic  ;  I'orms  Found  in  Blood 
of  Italian  Cricket  {Calliptamus  ita- 
lic us)  in  France,  1282.  Zclus  mi- 
ni us  :  Of  T.  flavilatera  in  Brit. 
Guiana,  671. 
Entylotna  ;  /.".  Calendulae  :  On  Dahlia 
in  Belgium,  540.  £.  Ranunculi  : 
On     Helieborus     nigei     in     France, 
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Ephedra    uebrodensis  :      Hemiberlesca , 

ephedra  nim  and  H.  trabuti  in  Italy, 

3?6. 
Eremocitrus  glaiica  :  Pseudomonas  Ci- 
tri, 1038. 
Eremotylus   arctiae  :   Parasite  of  Dia- 

crisia     virginica    in    Texas,     1053. 
Ergot,     Rye      (Claviceps     purpurea)  : 

On    Manitoba     Wheat     in     Upper 

Savoy,  and  on  Alsatian  Buckwheat 

in  Upper  Saone,  135. 
Erica  arborea  :  Adi  scodiaspis  ericicola 

in  Italy,  396. 
Eriococcus   cactearum  :   On  Cereus  sp. 

and  Mammillaria  sp.  in  Italy,  396. 
Eriophyes  n.   sp.  :   On  Populus   Wis- 

lizeni,    in    Texas,    U.    S.    A.,    145. 
Eristalis  tenax  (European  Drone-Fly)  : 

In  New  Zealand,  138. 
Eucalymnatus   tessellatus  :    On   Kentia 

and  other  Palms  and  on  Pterosper- 

muni  acerifolium  in  Italy,  396. 
Eucalvptus    fici folia  ;    Nota   metallopa 

in  New  South  Wales,  677. 
Euchlaena  mexicana  ;  Physoderma  me- 

xicana  in  the  United  States,   1269. 
Euclemensia    bassettella  ;    On    Kermes 

spp.,     Coccidae    Infesting    Ouercus 

spp.  in  Missouri  and  Texas. 
Eudemis    of    the    Grape ;     Effect    of 

Chloropicrin,  1050. 
Eugenia    Jambolana  :     Helopeltis     sp. 

on   East    Coast    of   Sumatra,    266. 

Eugenia   sp.  :    Greeniella   javanensis 

in  the  Philippines,  397. 
Eulecauium  :     E.  jicinum  ;  On  Ficus 

Carica  in  Italy,  396.    E.  piligerum  ; 

On  Plum  in  Italy ,  396.  E .  prunastri; 

On  Wild  Plum  and    Peach  in  Italy, 

396.      E.   ssriceum  ;   On  Abies  alba 

in  Italy,  396. 
Eumarchalia    gennadiosi  ;    On    Carob 

Beans  in  Italy,  410. 
Euonymus  japenicus  and  E.  pulchel- 

lus  :   J.ecanium  persicae  in  France, 

399- 
Euproclis    chrysorrhoea  :    Bacillus    hc- 

plostenms,  1284. 


European  Drone-Fly  (Eristalis  tenax) 
in  New  Zealand,  138. 

European  Elm  Sawfly  Leaf  Miner 
(Kaliosysphingia  ulmi)  :  In  Onta- 
rio, Canada,  1303. 

Eurytcma  poloni  ;  Nat.  Enemy  of 
Agromyza  destructor  in  the  Philip- 
pines,  268. 

Eutelus  bntchophagi  ;  Parasite  of  Bru- 
chophagus  funebris  in  the  United 
States,   797. 

Evemia  ;  On  Spruce  near  Cbamonix 
(France),  529. 

Evodia  latifolia  and  E.  Ridleyei  : 
Pseudomonas  Citri,  1038. 

Explosives  :  Poisonous  Fumes  as 
Means  of  Destroying  Insects  and 
Fungi  Injurious  to  Plants.  821. 

Fagvs  :  Halisidota  caryae  in  Canada 
and  the  United  States,  271. 

Feronia  Limonia  :  Pseudomonas  Ci- 
tri,  1038. 

Feroniella  lucida  :    Ps.  Citri,  1038, 

Feverfew'  (Pyrethrum  cinerariaefo- 
lium) :  Insecticidal  Properties,  1151. 

Ficus  :  F.  aurea  :  Ophiodothella  Fici 
in  Florida,  1041.  F.  Carica  :  Eu- 
lecanium jicinum  in  Italy,  396. 
F.  nota  :  Phenacoccus  spinosus  in 
the  Philippines,  397.  Ficus  sp.  : 
Trabutia  vernicosa  in  Britisb  North 
Borneo,  132. 

Fig  :  Hesperophan.es  griseus  Parasitis- 
ed by  Sycophrurus  hespeiophauis  in 
France,  669. 

"  Filao  "  {Casuarina  spp.)  :  Resistant 
to  Insects,  especially  to  Termites 
in  Senegal,  612. 

Flame-throwers :  Control  of  Moroc- 
can Cricket  in  France,  1049 

Florida:    Chrysobotluis    tranqueba 
on     Casuarina     equiseti  folia,     i.-i°4 
Ophiodothella   Fici    on   Ficus  aurea. 
1 04 1 . 

Fluvicola  pica  :  Parasite  of  Froghop- 
per  [Tomaspis  flavilatera),  in  Brit- 
ish Guiana,  671 . 
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ms    (=    F.   australis)  : 
folia  and  other  Plants 
in  South  Africa,   267. 

Pyralids  in   the  Dutch  In- 
dies.    260. 
maldehyde:     Control    of    Wheat 
ib     (Gibberella    Saubinetii)     and 
other  Seed-Borne   Diseases   of  Ce- 
reals,   1265. 

!la  :   F.  Hindsii  ;  Attacked  by 
Pseudomonas  Citri,  1038.  F.  {Citrus) 
a  Resistant  to  P5.  Ctfri,  1038. 
ice:  Bacillus  hoplosteruus,  Patho- 
netic   Action    on   some   Common 
[nsects,  1284.     B.  Melolonthae  non 
liquefaciens   in    Blood   of   Diseased 
.  kchafer  near  Lyons,  1284.  Bac- 
terial   Parasites    (New)     of    Cock- 
chafer.    401.     Bacterial     Parasites 
of  Larvae  of  Cabbage  White  But- 
terfly  \Pieris  brassicae),  400.  Beet, 
1  >iseases    of.    Encouraged    by    Ex- 
>s  of  Sodium  Nitrate,  574.     Cla- 
sps   purpurea    (Rye    Ergot)    on 
Manitoba   Wheat    and  on   Alsatian 
Buck-wheat  in   Ppper  Saone,   135. 
nchylis     ambigiiella  :     Effect     of 
I h  at    and   Drought,    1285.  Diaspis 
( hi  Peach  and  Nectari- 
9  Trees,    408.     Dociostaurus   ma- 
(Moroccan  Cricketh   Con- 
trol Experiments,  1049.  living  Off  of 
[Picea  excelsa)  in  the  Arve 
Valley  Cbeddeand  Chamonix) ,  529. 
Ranunculi    and    Conio- 
Hellebori     on     Helleborus 
'.  Parmelia,  Rama- 
jpp     in    Spruce    in  Chamonix 
Grapholitha     leplas- 

On   Cultivated   Cabbage    406. 

If'  ■  >.   on   Gompho- 

Iphiaulax 

Parasite  oi   Hi  speropha 

Injurious   to  Pig,  669.      Ips 

OB    Spinet    in   Chanio- 

ersi- 

■     Plants    of      i99. 

/  1/1     on     Po-pulus 


monilifera  var.  angulata,   ii~6.  Pa 
rasitic    Diseases  of    Pine    Bomby:| 


Tetf 


Gas. 
Vii 
Ft 


(Thaumetopoea  [Cnethocanipa]  pi 
tyocampa,  1286.  Picromerus  bi. 
dens,  Rhyncote  attacking  Larvae) 
of  Melasoma  popiili  and  M.  tremu 
lae,  Injurious  to  Poplars.  798 
Phylloxera,  Direct  Bearers  Resist- 
ant to  Attack  in  Alsace.  112S. 
Potato  Leaf  Curl,  Researches  in 
the  Loire  Dept.,  527.  Pyrausta 
nubilalis  on  Maize  in  Toulouse 
District,  1289.  Rust,  Lodging  and 
Scorching,  Resistant  Wheat  Va- 
rieties, 278.  Sphaerotheca  Mors. 
Uvae  on  Ribes  Grossularia,  R.  Ru- 
brum  and  R.  aureum  on  the  Gold 
Coast,  1274.  Stephanitis  pyri  on 
Pears  and  Apple  Trees,  409.  Sy- 
cophrurus  hesperophanis  an&'Xylono- 
■mus  propinquus  Parasite  of  Hespe- 
rophanes  griseus  Injurious  to  Fig, 
669.  Urophylctii  Aljalfae  on  Lu- 
cerne, 1 271.  Vines,  Destruction 
of,  by  Asphyxiating  War  Gas  in 
Champagne,  259.  Yeast  Forms.. 
Pathogenic  Found  in  the  Blood 
of  the  Italian  Cricket  \Calliptamus 
itcilicus),  1282 

Fraxinus  :  Halisidota  caryae  in  Canada 
and  the  United  States,  271. 

Frost :  Care  of  Damaged  Coffee  Plants 
in  Brazil,  58.  Spring  Frosts  and 
Infection  with  Bacterial  Tumours 
or  Tuberculosis  of  the  Olive  {Bac- 
terium  Savastavoi)    in   Italy.    1032. 

Fruit :  Chief  Fungoid  Diseases  in 
Denmark,   739 

Fungi  :  Of  Porto  Rico,  656.  (  >f  Brit- 
ish North  Borneo,  132 

Fungicides  :  Bordeaux  Mixtures  :  Com- 
parative Efficacy  of  Ordinary  Mix- 
tures and  of  B.  mixtures  Contain- 
ing Casein,  in  Protecting  Grapes, 
[266.  Lime-Sulphur  Mixtures:  For 
tlie  Control  of  Wheat  and  Barley 
Smut.  vs~.  Constituents  and  Gen- 
eral Uses,  534. 
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^Fusarium  :  F.  Malli :  On  Onions  in 
jj  Texas  (U.  S.),  538.  Fusarium  sp. 
jjj     On  Avocado  in  Guatemala,  1062. 

"  Gambir  "  (Uncaria  Gambler ),  266. 
Gas,  Asphyxiating :     Destruction    of 

Vines  by  War  Gas  in  Champagne, 

France,     259.      Suffocating     Toxic 

Gases  used  in  Control  of  Moroccan 

Crickets  in  France,  1049. 
Gelechia     gossypiella,    134.     See     also 

Pectniphora    gossypiella. 
Genista    pilosa  :     Targionia    laapi    in 

Italy,  396. 
Germany  :  Zeugophora  flavicollis,  Po- 

pulus  nigra,  1302. 
Gibberella    Saubinetii  :    Formaldehyde 

as  Means  of  Control,  1265. 
Gleosporium   limetticolum :    On   Citrus 

aurautifolia  in  Trinidad,   1279. 
Glometella  cingulata  :  On  Apples  in  the 

United  States,  137. 
Glycine   hispida  :    Immune   from  At- 
tacks of  Agromyza  destructor  in  the 

Philippines,    268. 
Gnorimoschema  heliopa  :   On  Tobacco 

in  Java,   1045. 
Gomphocarpus    fruticosus  :    Heterodera 

radicicola  in  France,  801. 
Gonocephalum  dei>ressurn  and  G.  hof- 

mannseggi  :    On   Crops   in    Mysore, 

(India),   546. 
Gooseberry    Grey     (?)      (Sphaerotheca 

Mors-Uvae),  1274. 
Gossypium  hirsutum  :    Diacrisia  virgi- 

nica   in   Texas,    1053. 
Gracilaria  cramerella  :  On  Cacao  Trees 

in  Dutch  Indies,  260. 
"  Grammang  "  Ant   {Plagiolepis  lon- 

gipes)  :  On  Coffee  Plants  in  Dutch 
.Indies,  260. 
Grapholitha    leplastriana  :    On    Culti- 
vated  Cabbage   in   France,    406. 
Great    Britain :    Aphicus     melanosto- 

matus    and    Blastothrix    britannica. 

Parasites  of  Lecanium  capreae,  542. 

Myxus    ribis,    Aphis    Injurious    to 

Ribes,  1046.    Onion  Smut    (Urocys- 


tis  Cepulae),  792.  Oospora  pustu- 
lans  :   On  Potato,   1270. 

Greeniella  javanensis  :  On  Eugenia  sp. 
in  the  Philippines,  397. 

Green-Spined  Orange  Bug  (Biproru- 
lus  bibax),  in  Australia,   1058. 

Grenada  :  Tylenchus  musicola  on  the 
Bluggoe  Banana,  1061. 

Grey  Blight  of  Tea  {Pestalozzia  Pal- 
marum),    266. 

"  Grillare  "  :  Name  in  Italy  indicat- 
ing Places  where  Egg-Cases  of  Lo- 
custs are  laid.  543. 

Gummosis  :  Of  Sugar  Cane,  in  Dutch 
Indies,  260.  Of  Woody  Plants 
(Legislative  and  Administrative 
Measures  in  Italy)    1260. 

"  Guar  "  ICyanopsis  psoraloides),  268. 

Guatemala  :  Pests  of  Avocado  (Per- 
sea  gratissima),   1062. 

"  Guayule  "  :  Diseases  and  Pests, 
320. 

Guiana,  British :  Tomaspis  flavila- 
tera  :  On  Sugar  Cane,  Rice,  Cyno- 
dcn  Dactylon,  Cynodon  sp.,  Stipa 
sp.,  and  Panicum  laxum,  671. 

Gusano  del  Naranjo  [Papilio  thoan- 
tiades),   1048. 

Gymnosporangium  :  Biological  and 
Systematic  Observations  in  Swe- 
den. Gymn.  clav  a  v  i  a  ef  or  me  : 
On  Common  Juniper  ;  f.  sp.  Ame- 
lanchieris  with  Aecidium  on  Ame- 
lanchier  areophila,  A.  alni  folia, 
A.  canadensis,  A.  erecta,  A.  inter- 
media, A.  oblongifolia,  A.  poly- 
carpa,  A.  pumila  and  A.  vulgaris, 
383  ;  f.  sp.   Crataegi  with  Ae- 

cidium on  Crataegus  coccinea. 
E.  Douglasii,  C.  grandi flora,  C. 
monogyna,  C.  nigra,  C.  Oxyacantha, 
C.  punctata,  C.  sanguined,  C. 
tanacetifolia,  C.  tcmentosa,  Cydonia 
vulgaris,  Pyrus  communis,  Ame- 
lanchier  canadensis,  A.  erecta,  A. 
vulgaris,      383  ;  f.    sp.     Pyrus 

communis  with  Aecidium  on  Py- 
rus communis,   Crataegus  spp.,   Cy- 
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ia     vulgaris,      Aimlanchier    vul- 
Gytnn.    Sabinae.     (Pear-leaf 
ClhsU-r    Cups)  ;    Compulsory    Con- 
trol  according    to  Decree  of  Ita- 
lian Minister    of  Agriculture,  1260. 
m  vi  elloidos:  On  Com- 
mon  Juniper:    f.  sp    Amelanchieris 
with  Aecidium  on  Amelanchiei  vul- 
garis,   383  f.    sp.    Arias    with 
■  •iiiiuni  on  Sorbus  Aria,  383. 

I  s]i.  Aucupariae  (=  Gymn. 
niperi)  with  Aecidium  Sorbus 
a,   S.    A  nonpar ia,    Cydonia    vul- 

I'vius      Mains,      38'.  f. 

sp.    Mali    with    Aecidium    on    Cy- 
Pyrus  Mains,  Sorbus 
Ancuparia,      383.  f.      sp.      tor- 

mi  mil  is   with   Aecidium  on   Sorbus 
Aria,    S.    Chamaetnespilus,    S.   hy- 
da,  S.  lati folia,  S.  totminalis,  383" 
nana:   Agent  Causing 
Spread  of  Micrococcus  Populi,  1278. 

UATOXYLON  CAMPECHIANUM  '.   Ho- 

wardia  biclavis  in  Italy,  396. 
Halesidota  annuli facia,  271. 

ta  catyae :  On  Cultivated 
Tries  in  Canada  and  the  United 
States,   _•  7 1  . 

idota  caryae  in  Ca- 

la  and  the  United  States,  271. 

othrips  sp.  :    Parasite  of  Tomas- 

\    in    British   Guiana, 

:   Cause  of  Black 
1-'. .t  , ,1  (  hestnuts,  394, 
Hawthorn:     Lecanittm     Capreae     in 
<  »n  a1    Britain,  542. 

um    cap,,  ae    in  Great. 
Bri1  n; 

tus   la  1  tan  mens 
Blld    .  I      he  iii    Italv,    396. 

II  1   (II.  obsoleta), 

II  H         Itinera,    [O45.     //, .-. 

lioth  iap,;l  >n  Leaves  of  Tobai 
in  Dutch  indi.  a  Plantations,  260. 

I  'n  A.vo- 
lo  in  (  ilifornia     ,  \> 


I 
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Helix  pisana  :  Dangerous  Snail  iijjjfrisci 
traduced  into   Cahfornia,   54S. 

Hellebcrus  niger  :  Coniothryrium  H\0_f:i 
lebori  and  Entyloma  Ranunculi  \  fte 
France,   793.  |Hoib 

Helopeltis    sp.  :     On     Cacao.     Teq    # 
and    Eugenia    Jambolana    in    thl 
Dutch  Indies,  260.  q 

Hemiberlesia  :     H.     canariensis ;     Ohjjoh 
Centaurea     sp.    in     Italy,    396     H\ 
ephedrarum  :  On  Ephedra  nebrodeuA  j] 
sis  in  Italy,  396.      H.    subterraea  I    ] 
On  Agropyron  intermedium,   A .   re-\  v^ 
pens   and  Agropyron  sp.,   in  Italy, I 
396.     H.    trabuti  :    On   Ephedra   ne-\ 
brodensis   in  Italy,    396. 

Hemichionaspis  aspidistrae  ;  On  Ripe  1 
Fruit  of  Areca  Catechu  in  the  Phi-  1 
hppines,    397. 

Hemileia  vastatrix  :  Coffea  cougen- 
sis  :  Resistant  Species  in  Madagas- 
car, 274.  Coffee  Vars.  Resistant, 
in  Madagascar,  90 1 . 

Henbane  [Hyoscyamus  niger)  :  Con- 
trol of  Insect  Pests,   735. 

Hesperethusa  crenulata  :  Pseudomouas 
Citri,   1038. 

Hespero&hanus  griseus  :  On  Fig  Tree 
Parasitised  by  Sycophi  urns  hes- 
perophanis,  in  France,  669. 

Heterodera  radicicola  :  On  Gomph- 
carpus   fruticosus,    in   France,    801. 

Hevea  :  Hevea  brasiliensis:  Corticium 
javanicum  in  the  Dutch  Indies,  260. 
Cort.  salmonicolor  :  In  Brit.  North 
Borneo,  132.  Phyllosticta  Heveat  in 
Brit.  North  Borneo,  132.  Phyt.  Fa- 
beri  in  the  Dutch  Indies,  260 
Phytophthora  Faberi,  1277.  Porta  in 
the  Dutch  Indies,  260.  Rareness 
of  Disease  in  Rubber  Plantations 
in  Indo  China,  205.  Ustulina  :  In 
the  Dutch  Indies.  260.  Ustulina 
zonula  :  In  Brit.  North  Borneo,  C32. 
//.  guianesis:  Aulacaspis  pentagt 
in   Sao   Thome,    398. 

//<■  1  peramata  :  Parasite  of  'lonuis- 
pis  flavilatera  in  Brit.  Guiana,  071 
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Hibiscus  Rosa-sin  ens  is  :  Pseudococcus 
viigatus  in  the  Philippines,  397. 

Hidari  irava  :  On  Coconut  Palm  in 
the  Dutch  Indies,  1300. 

Holland :  Unknown  Corpuscles  ob- 
served in  Diseased  Spinach  Roots, 
1296.  Vevticillium  albo-atrum  :  On 
Cucumber,  136. 
iHowardia  biclavis  :  On  Haematox- 
ylou   campechianum   in   Italy,    396. 

Hybloea  purea  :  On  Teak  in  Dutch 
Indies,  260. 

Hymenoptera :  Natural  Enemies  of 
Gonocephalum  (Opatrum)  liofmann- 
seggi  and  G.  depressum  in  Mysore 
(India),  546.  Natural  Enemies  of 
Pectinophora  gossypiella  in  Italian 
Somaliland,    405. 

Hyoscyamus  niger  :  Control  of  Insect 
Pests,  735. 

Hypericum  perforatum  :  Icerya  hype- 
rici,  Attacks  on  Leaves  of  this 
Weed  in  New  South   Wales,   1044. 

IcERIA  :  /.  Hyperici :  On  Hypericum 
perforatum  in  New  South  Wales, 
1044.  I.  purchasi  :  Legislative  and 
Administrative  Measures  in  Italy, 
1260.  I.  purchasi:  On  Cultivated 
Rosa  in  Sao  Thome,   398. 

Icterus  xanthorous  :  Parasitic  on  Tc- 
inaspis  flavilatera  in  Brit.  Guiana, 
671. 

Idaho  :  Tilletia  Tritici,  Resistance  to 
Different  Varieties  of  Wheat,   133. 

Idiocerus  populi  :  Agent  Causing 
Spread  of  Micrococcus  Populi,  1278. 

Illinois  :  Colletotrichum  erumpens  and 
Phyllosticta  straminella  :  On  Rhu- 
barb, 539.  Cytospora  sp.  :  On  Ap- 
ple Trees,  1276.  Glomerella  cingu- 
lata   1  Apple   Bitter  Rot),    137. 

Iiupatiens  sp.  :  Popilia  japcnica  in 
New  Jersey,  545. 

Importation  :  Protection  of  Cultivated 
Plants  Against  the  Introduction 
of  New  Vegetable  or  Animal  Ene- 
mies of  Foreign  Origin,   134. 


India  :  Coconut,  Diseases  and  Pests  of, 
in  Province  of  Madras,  891 .  Cotton 
Plants  with  Smooth  Leaves  ea- 
sily attacked  by  Aphis,  1122.  Go- 
nocephalum [Opatrum)  hofmann- 
seggi  and  G.  depvessum  (Ground 
Beetles)  :  On  Crops  in  Mysore,  546. 
Nephantis  serinopa  :  On  Coconut 
Palm  in  Travancore,   1299. 

Indiana  :  Stemphvlium  Cucurbitacea- 
rum  on  Cucumber,  1035. 

Indo-China :  Coffee,  Disease  Resist- 
ant Varieties,  466.  Scarcity  of 
Disease  on  Rubber  Plantations,  205. 

Ink  Disease  (Blepharospora  cambi- 
vora)  :  Of  Chestnuts:  Decree  of  Ital- 
ian Minister  of  Agriculture  Pro- 
hibiting the  Export  of  Trees  or 
Earth  From  Districts  Declared  to 
be  Infected,  1260. 

Insecticides,   Plant,   1151. 

Intumescences  ;   On  Cabbage,  784. 

Iphiaulax  flavator  :  Natural  Enemy  of 
Hesperophanes  griseus  in  France, 
669. 

Ipomoea    Batatas.  See  Sweet  Potato. 

Ips  typographic  :  On  Spruce  in  the 
Chamonix  Region,  France  529. 

Ireland :  Botvytis  sp.  :  on  Larches, 
665.  Keithia  thufina  :  On  Thuya 
gigatitea,  665.  Phytophtora  cryp- 
togea  :  On  Tomato  and  Other 
Plants,  537. 

Iris  sp.  :    Popilia  faponica,  Introduced 
from  Japan  into  New  Jersey,  545. 

Ischnaspis  filiformis  ;  On  Coffea  li- 
ber ica  in  Sao  Thome,  398. 

Italy:  Acrothecium  Capsici:  On  Cap- 
sicums, 1036.  Agriotes  lineatus  : 
On  Vine,  407.  Bramble  Leaf  Di- 
sease of  Vine,  Further  Researches, 
^)}y.  Chinese  Mulberry  Researches 
on  Pathological  Phenomena  made 
at  the  Royal  Station  of  Ex- 
perimental Sericulture,  Padua,  500. 
Cimbex  quadrimaculata :  'hi  Al- 
mond Trees,  675.  Coccidae,  ;  16. 
Decree  of  Italian  Ministei  of  Agri- 
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culture  Regulating  the  Trade  in 
Various  Plants  and  Parts  of  Plants 
Attacked  by  Certain  Plant  and  An- 
imal Parasites,  1260.  Develop- 
ment of  Rice  as  connected  with 
the  Propagation  of  Weeds  in  Pied- 
mont. 279.  Eumarchalia  genna- 
■si :  On  Carob  Beans,  410.  In- 
•  1  'ests  of  Olive  in  Apulia,  Italy, 
(8.  Locusts,  Experiments  and 
1  Ibservations  Carried  out  on  the 
Chief  Methods  for  Combating  Do- 
>staurus  maroccanus,  543.  Mo- 
reschiella  roburella  and  M.  ilicicola 
(  >n  Oak  and  Holly  Oak  Respect- 
ively. 551.  M.  moricola.  On  Mul- 
berry, 550.  Pests  of  Castor  Oil 
Plant  in  Sicily,  12114.  Phylloxera, 
Measures  for  the  Control  of,  1021. 
Phylloxera,  Resistant  Vines  in  Apu- 
lia. Southern  Italy,  560.  Rust  and 
Lodging,  Resistance  of  Different 
Varieties  of  Wheat  in  Tuscany,  581. 
Snails  Injurious  to  Agave  sisalana 
in  Sicily,  1 1  4 1 .  Spring  Frosts  and 
Infection  with  Bacterial  Tumours 
or  Tuberculosis  of  the  Olive  {Bac- 
istanoi),  1032. 

Japan  :    Popilia   iaponica  Introduced 
from   J.   into  New  Jersey     (IT.  S.), 

545- 

inium  Sambac  :  Meliola  jasmini- 

<  in   P.ritish  North  Borneo,   132. 

ao:   Brachattona  sp   and 

vria    cramerella,     260.     C  i  n- 

lona:    Insert   Attacks  on  Seed 

Freshly  Sown  in  the  Nursery,  005. 

■nut:     Bronthispa    froggatti 

and    l  Palmarum,    1  501. 

hampei,   Pla- 
and    /'  ,  us 

M  a  ize:     I,yer     Disease 
:     by 

Maydis),  260,  264. 

N  utm<  myris- 

Orchids:    Mertila 

'     1  dally    ,,n     / 


nospsis  amabilis ,  n?, .     Rice:  C 
cidomyia    sp.,     Padiboorder.     Ro 
Rot  and  Walang  sangit,  260.  Sol 
n  a  c  e  a  e  :  Lita  solanella  (  —  Phth 
rimaea     operculella)     on      Tomat 
Potato,  Solatium    Melongenu.  S.  ci 
rolinense,  1045.     Sugar    Cane 
Sereh  Disease,  Observations,   103^ 
and  Resistant  Varieties,  898.    To 
b  a  c  c  o  :  Exact    Determination  c 
Some     Pests,     including     Chloride^ 
(Heliothis)    assulla,    Gnorimo scheme 
heliopa,     Gonocepha/um    (Opatium 
sp.,    and  Lita  solanella   (=    Plitho- 
rimaea    operculella),     1045.     Lasio- 
derma    serricorne     and    Setomorpha 
margalaestriata,  Control  in  Vorsten- 
landen,     142.     Phytophthoni     Xico- 
tianae,  Cause  of  So-called  "  Lanas  " 
Disease  ;  and  Treatment,  1034.  >  - 
leuopsis    geminata,    Injurious   Ant, 
1054.  Thrips,  260. 

Jitglans  :  J .  cinerea,  J.  nigra,  and 
/.  Sieboldiana,  attacked  by  ( 
thucha  parsheleyi  in  Xew  Jersey, 
676.  J.  cinerea,  J.  nigra,  G.  re- 
gia  and  /.  Sieboldiana,  attacked 
by  Halisidota  caryae  in  Canada  and 
the  United  States,  271. 

Juniper  :  Gymnosporangium  clavariae- 
forme  and  Gymn.  tremelloides  in 
Sweden,  383. 

Juniperus  communis  :  Gymnosporan- 
gium cldvariaeforme  and  Gymn. 
tremelloides,  in  Sweden.  383. 


Kaliosysphi.xgia  vlmi  ;   On  Elms   in 
Ontario,    Canada,    1303. 

Kalmia  latifolia  :  PJiomopsis  Kalmiae 
in  Columbia,   U.  S.,  663. 
Kavangire ",    Japanese    Variety   of 
Sugar    Cane    Immune     to    Mosaic- 
Disease  in  Porto  Rico,   785, 

Keithia   thujina  :   On    Thuja   gigantea 
in    Inland.   665. 

Kent ni  spp.  :  Eucalymnatus  tessellatus 
in    Italy,    396. 
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Kermes  :  K.  galliformis :  On  Ouercus 
marylandica,  0.  nigra,  O.  stellata, 
O.  virgiuiana  and  0.  undulata  in 
Texas,  670.  K.  pettiti  :  On  O, 
imbricaria  in  Missouri,  670.  Ker- 
mes spp.  :  Coccidae  Infesting  Ouer- 
cus spp.  Parasitised  by  Euclemen- 
sia  bassettella  in  Missouri  and  Te- 
xas, 670. 

Korea :  Production  of  Korean  In- 
sect  Powder,   325. 

Kirioeng  (Quercus  fagiformis)  :  Insects 
piercing  the  Rodts  in  the  Dutch 
Indies,  260. 

Labidostomis  horde  1 :  On  Vine  in 
Morocco,  1298. 

Lackey  Moth  {Bombyx  neustria)  : 
Effect  of  Chloropicrin,  1050. 

Laestadia  (Brown  Blight)  :  On  Tea 
on  the  East  Coast  of  Sumatra,  266. 

Lampronota  melancholica  :  Nat.  Ene- 
my of  Cimbex  quadrimaculata  in 
Italy,  675. 

"  Lanas  "  :     Disease    of    Tobacco    in 
Java     (Phytophthora     Nicotianae), 
1034. 

Lansium  domesticum :  Susceptibility 
to  Citrus  C  anker  (Pseudomonas  Ci- 
tri)   1039. 

Larix :  Halisidcta  ccwyae  in  Canada 
and  the  United  States,  271. 

Lasiodenna  serricorne :  On  Tobacco, 
Control  in  Java,  142. 

Leaf  Curl,  Potato  :  Researches  Made 
in  France,   527. 

Lecaniu-m  :  L.  capreae  :  Parasitised  by 
Blastothrix  britannica  and  Aphicus 
melanostomatus  in  Great  Britain, 
542.  L.  nigrum:  On  Hevea  guia- 
nensis  in  Island  of  Sao  Thome,  398. 
L.  pevsicae  :  On  Ampelopsis  sp., 
Euonymus  japonicus,  E.  pulchellus 
and  Wistaria  chinensts  in  France, 
399.  L.  viride  :  On  Coffea  liber ica 
together  with  its  Parasite  Cepha- 
losporium  Lecanii  in  Island  of  Sao 
Thome,   398. 


Legislation  :  Law  of  August  14,  191 9, 
amending  the  Algerian  Legisla- 
tion Relating  to  the  Control  of 
Phylloxera,  1262.  Law  of  Septem- 
ber 25,  1919,  instituting  Compul- 
sory Syndicates  for  Protection  aga- 
inst Locusts  in  Algeria,   1261. 

Lepidosaphes  :  L.  gloverii ;  On  Ripe 
Fruits  of  Areca  Catechu  in  the  Phi- 
lippines, 397.  L.  mimosarum  :  On 
Avocado  in  Guatemala,  1062.  L.  tu- 
berculata  :  On  Cymbidium  Tracya- 
num  in  Italy,   396. 

Leptospkaeria  Tritici  :  Metagenetic 
Stage,    1263. 

Leptoterna  sp.  :  On  Tobacco  in  Dutch 
Indies,  260. 

Lima  Bean  (Phaseolus  lunatus)  :  Re- 
sistance to  Agromyza  destructor 
(Bean  Fly)  in  the  Philippines. 

Lime.   See    Tilia . 

Lime  (Citrus  aurantifolia)  :  Gloeos- 
porium  limetticohim  in  Trinidad, 
1279. 

Liodontomerus  :  L.  per  plexus  :  Rear- 
ed from  Bruchophagus  funebris  in- 
festing Seeds  of  Medicago  sativa 
and  M.  hispida  nigra  in  U.  S.  A., 
797.  L.  secundus  :  Parasite  of  B. 
funebris  infesting  Seeds  of  Tvifo- 
lium  pratense,  in  U.  S.  A.,   797. 

Lita  solanella  (=  Phthorimaea  oper- 
culella)  :  On  Potato,  Tobacco,  So- 
lanum  carolinense  and  S.  Melon- 
gena  in  Java,  1045.  On  Tobacco 
in  Dutch  Indies,  260. 

Livistona  :  Hidari  train  in  Dutch 
Indies,  1300. 

Lizards  :  As  Parasite  of  Froghopper 
(Tomaspis  flavilatera)  in  British 
Guiana,    671. 

Locusts  :  Coccobacillus  Acrid lormn  in 
Control  of  Schistocerca  tatarica  in 
Morocco,  1 281.  Economic  Value, 
690.  Experiments  and  Observa- 
tions carried  out  in  Italy  on  Chief 
Methods  for  Combating  Locusts 
543.  See  also  Crickets. 
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_    ;,  :  l  Afferent  Vars. 

Wheat  in  Tuscany  (Italy),  581. 
(=    Halisidota 
mi  Cultivated  Trees  in  Ca- 
nada and   the   United  States.   271. 
uat  :   Helix  pisana  in    California, 

Lucerne  :     Chalcididae     Parasitic    on 

■phagus    funebris     which    At- 

ks  Med  ativa  in  the  United 

Pseudopeziza    Medica- 

in  the  United  States,  1  272.  Ps. 

Mi  and  Sporonema  phaci- 

les    in    the    United   States,   660. 

;    lyctis  Alfalfae  in  France,  1271. 

pa\  :    Resistance  to  Ba- 

■;  losU  runs,    1284. 

•>' :     On     Cacao    in 
ad  of  Sao  Thome,  672. 

PINOSXJS  :   545. 

:  Cacao,  1  Hseases  of,  324. 

K<  sistant  to  He- 

274.     Coffee  vars. 

•.mt     to     Hemileia    vastatrix, 

•1 . 

Haydis  (=  Scle- 

Ica)  :  Cause  of  "  Ohio 

Disease    in    Dutch    Indies, 

-■I.    Physoderma   Zeae-May 

».  A.,  121  Maxdis, 

ni  India   26  1 

Pathogenetic 

•'."ii    of     /■         -       hoplosternus, 

ptoparla- 
in   the    Philippines, 

■ 

in   It.ilv. 

mil      \l,  ni 

orth  Bonn 

Parasitic    on 
in        I'unbia, 

<r  Cane 


Medicago  :  ^J .  hispida  nigra  :  Liodon- 
tomerus  perplexus,  Parasite  of  B. 
funebris  found  on  Seeds  in  U.  S.  A.. 
797.  M.  saliva'.  Diacrisia  virginica 
in  Texas,  U.  S.  A.,  1053.  Eutelus 
bmchophagi,  Liodon foments  perple- 
xus  and  Trimeromicrus  maculatiis. 
Parasites  of  Bruc ho phagus  funebris 
found  on  Seeds  of  .1/.  saliva  in  U. 
S.  A.,  797. 

Megastigmus  ballestrerii  (=  Trogocar- 
pits  ballestrerii)  :  Decree  of  Italian 
Minister  of  Agriculture  to  make 
Compulsory  Control  of  this  Pest  of 
Pistachio,  1260. 

Melanchra  steropastis  :  On  Phormium 
tenax  ;  Larvae  attacked  by  Syr- 
phus  ortus  and  5.  ropalns  in  New 
Zealand,  138. 

Melanerpes  erythrocephalus  :  Preda- 
tory Foe  of  Chrysobothris  travque- 
barica   in  Southern   Florida,    130 4. 

Mehuiostoma  fasciatum  :  Parasitic  on 
Aphides  and  Larvae  of  Phtlwrimaea 
operculella,  Piutella  cruciferantm  etc. 
in  New  Zealand,  1  38. 

Melasoma  populi  and  M.  tretnulae  : 
On  Poplars  in  France,  Parasitised 
by  Picromerus  bidens,  798. 

Melia  Azedarach  :  Fames  applanatus 
in  South  Africa,  267. 

Mehcope  triphylla:  Pseudotnonas  ciU  . 
[038. 

Meliola  :  M.  jasminicola  on  Jaspiinum 
Sambac,  M.  Mangifen  con  Mungifera 
indica,  M.  Olophorae  on  Otoph 
fruticosa  and  .V.  Pterocarpi  on 
Pierocarpus  indicus  in  Brit.  North 
Borneo,  132. 

Melochia  sp.  :  Phyllosticta  Melochiae 
in  Brit.  North  Borneo,  132 

l/i  /<>/>m/lia  vulgaris  :  Pathogenetic  Ac- 
tion of  Bacillus  hoplosternus,  1284. 

Met  equestris     (Narcissus  Fly): 

In  New  Zealand,   13S. 

1/,  1 //!ii  malayensis  :  On  Orchids  espe- 
cially on  Phalaem  psis  amabilis 
in  Java,  143, 
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Metarrhizum  Anisopliae  :  Parasitic  on 
Tomaspis  flavilatera  in  Brit.  Guiana, 
671. 

Metroxylon  Sagu :  Host  of  Hidari 
irava,  1300. 

Microcitrus  australasica:  Pseudtmonas 
citii,   1038. 

Micrococcus  Populi :  On  Populus  mo- 
nilifera  var.  angulata  in  France, 
1278. 

Mildew,  Potato  :  Early  Rose  Pota- 
toes Resistant  to  this  Disease  in 
Poland,  306.  Encouraged  by  the 
Use  of  Nitrate  of  Ammonia  as 
Manure  in  the  United  Kingdom, 
696. 

Missouri :  Euclemensia  bassettella  Pa- 
rasite of  Kermes  spp.,  Coccidae 
Infesting  Quercus  spp.,  670.  Glo- 
merella  cingulata  (Apple  Bitter  Rot), 

137- 
Mite  :    Natural    Enemy    of    Gonoce- 

phalum  (Opatrum)  hofmannseggi  and 

G.  depressum  in  Mysore,  546. 

Mongoose :  Predatory  Foe  of  To- 
maspis flavilateva  in  Brit.  Guiana, 
671. 

Monohammus  fistulator  and  Mono- 
hammus  sp.  On  Passiflova  and  Vine 
in  New  South  Wales,  802. 

Moreschiella  :  M.  Hick 0 la  :  On  Holly 
Oak  and  M.  roburella  on  Oak  in 
Italy,  551.  M.  moricola  on  Mul- 
berry in  Italy,  551. 

Morocco  :  Coccobacillus  Acridiorum 
in  Control,  of  Schistocera  tatarica, 
1 281.  Cyvtognathus  forfi^atus  on 
Vine,  1057.  Labidostomis  hordei 
on  Vine,  1298.  Phthorimaea  oper- 
culella  on  Potatoes,  140,  404.  Thau- 
metopoea  (Cnethucampa)  proces- 
sionea  on  Cork  Oaks,  1305. 

Mortis  alba  :  See   Mulberry. 

Mosaic,  Sugar  Cane  :  Immune  Ja- 
panese Variety  Kavangire  in  Porto 
Rico,   785. 

Mould  :  Dalbevgia  lati folia  in  the 
Dutch  Indies,  260. 


Mulberry:  Moreschiella  moricola,  in 
Italy,  550.  Researches  Concerning 
the  Value  of  Mulberry  Leaf  made 
at  the  Royal  Station  of  Experi- 
mental Sericulture  at  Padua,  Italy. 
500. 

Mulberry  Scale  (Diaspis  pentagona)  : 
On  Peaches  and  Nectarines  in 
France,  408. 

"  Muscardine."  Silk  Worm  (Botrytis 
Bassiana)  :  In  Control  of  Pine 
Bombyx  {Thaumetopoea  [Cnetho- 
campa]  pithyocampa) ,  1287. 

Muscivora  tyrannus  :  Predatory  Foe 
of  Tomaspis  flavilateva  in  British 
Guiana,  671. 

Mutyca  grand  is  :  Predatory  Foe  of 
Papilio  thoantiades  in  Argentina. 
1048. 

Mycosphaei'ella  Alocasiae  :  On  Alo- 
casia  macrorrhiza  in  British  North 
Borneo,  132. 

Myoporum  tuberculatum  :  Pseitdocc- 
cus  notabilis  in  Italy,  396. 

Mysore  (India)  :  Gonocephalum  de- 
pressum and  G.  hofmannseggi  on 
Crops,  564. 

Mytilaspis  bechi  (—  M.  atricola)  on 
Citrus  spp.  in  Island  of  Sao  Thome. 
398. 

Myzus  :  M.  dispar.  1046.  .1/.  ribis, 
on  Ribes  in  Grt.  Britain,  1046. 
Myzus  sp.  :  Rhizoglypus  sagittatae, 
on  Balsamorhiza  sagittata  in  Mon- 
tana, U.  S.  A.,  144.  M.  whitei.n 


Nabis  ferus  :    Parasitic    on    Larvae 

of  Pegomya  in  U.  S.  A.,  1  2Q7. 
"Narcissus  rly  "  [Merodon  equ 

in  New  Zealand,  138. 
Native-  Lime   [Atalantia  glauca) 

iriphaga  mixta  in  New  South  Wales 

1059. 
Nephantis  serinopa  :  <  >n  Coconut  Palm 

in  Travancore,    Brit.   India,    1299- 
New  England:    Dasyneura   leguti 

cola    (Clovei    Flower   Midge),    1  p 
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New  U-rsev.  Chalepus  rubra  on  Oaks, 

Robinia    and     Tilia,    678.      Cory- 

yi    on  Juglans    spp., 

Popilia  1    on    Various 

mta     Introduced     from     Japan, 

Zeugophora     scutellaris     on 

des,    1302. 

New  South   Wales  :    CitriPhaga   mixta 

on  Ataiantia  glauca,    105  a.     Tcerya 

bfrict,  on  Hypericum  perfoiatum, 

Monohammus    fistulator  on 

j.  802.    Monohammus 

..11  Vine,  802.     .Y"/c  metallopa 

on  Eucalyptus  ficifolia   and   £.  ro- 

Y.-rk   (State  of):   Non-parasitic 

I  disease  of  Vine,  1 

New  Zealand  :  Injurious  and  Useful 

Syrphidae,  1  j8.  See  also  Syrphidae. 

New   Zealand,    Flax,    see    Phonnium 

ix,   138. 
New   /.aland   Syrphus     Ily    (Syrphus 
uliae),  138. 
sp,  :   Pseudococcus  notabilis 
in  Italy,  396- 

ulvinata  :  On  Quercus  Ilex 
in  Italy,  ■;• 

-  metallopa:  On  Crimson  Flower 
Gum  Eucalyptus  ficifolia)  and  Red 
Gum   (E.   tosi>,ita)   in    New  South 

^  7- 

Nutmeg  imnurgides     myristicae 

m  Java,  1 .. 

in  New  Jersey, 

U    S    A.,  678      Moreschiella  robu- 

in  [taly, 

Corl  [Cnethocattir 

in  M,orocco,  1  -(05. 

Holly      V    ;/.-i v,  ■■/</  in  Italy.  551. 

V  iri  ••  -    k-  sistant   to   Rust  ; 

In  1 1'- .  In  U.S.,  186. 

■  ■'  phalum  [0- 

■  •     |  I H,- 

1     in  Java.    [04 

P  /'i 


Ohio  :  Stemphylium  Cucnrbitacearum 
on  Cucumber,  1035. 

Oiceticus  platens  is  :  Parasitised  by 
Parexorista  caridei  in  Argentine, 
402. 

Oidium  Ceratoniae  :  On  Carob  Tree, 
410. 

Oil,  Essential,  of  Cotton,  Attraction 
to  Boll  Weevil  (Anthonomus  gran- 
dis),  700. 

Olea  :  O.  europaea  :  Aspidiotus  lenti- 
cularis  in  Italy,  396.  O.  faveolata 
and  O.  laurifolia  ;  Forties  applanatus 
in  South  Africa,  267. 

Oligosita  giraulti  (Vermilion  Parasite): 
Egg  Parasite  of  Tomaspis  flavila- 
tera  in  Brit.  Guiana,  671. 

Olive  :  Dacus  oleae,  Prays  oleellus 
and  Rhynchites  cribripennis  in  Apu- 
lia, Italy,  598.  Helix  pisana. 
Dangerous  Snail  in  California,  54S. 

"  Omoyer  "  (Peronospora  Maydis  = 
Sclerospora  javanica)  :  On  Maize  in 
Dutch  Indies,  260,  264. 

Onion  :  Enclemensia  bassettella  in  Te- 
xas, 670.  Fusarium  Malli  in  Te- 
xas, 538.  Urocystis  Cepulae  (Onion 
Smut),  Disease  New  to  Grt.  Brit- 
ain, 792. 

Ontario  :  Kaliosysphingia  ulmi  (Euro- 
pean Elm  Sawfly  Leaf-Miner),  1 305. 
Taeniothrips  inconsequent  (Pear 
Thrips)    I060. 

Oospora  :  0.  pustulavs  :  Cause  of 
Skin -Spot  Diseases  of  Potato  Tubers 
in  United  Kingdom  and  Canada, 
1270.  O.  Scabies  (Potato  Scab), 
1265;  Relation  to  Soil  Reaction, 
Investigations  in  the  United  States, 

531. 

Opatiuin   acutangulum,   O.   dePressum, 

i"  15.  0.  depression  and  0,  hoffnann- 

seggi,  See  Gonocephalum   depres 

and  G.  hcimanuseggi. 
Opheltes  glaucopterus  :  Nat.  Enemy  of 
nbex  quadritnaculata  in  Italy.  675 
Ophiodothella    Fici:    On    Ficus   au 

in  Florida,  [041. 
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Opius  quebecensis  :  Parasitic  on  Pe- 
gomyia  calyptrata  in  U.  S.  A.,  1297. 

Orchids  :  Mertila  malayensis  Injurious 
to  Orchids  and  especially  Phalae- 
nopsis  amabilis  in  Java,  143. 

Oregon  :  Resistance  of  Different  Vari- 
eties of  Wheat  to  Bunt  (Tilletia 
Tritici),  133. 

Ovihezia  insignis  :  On  Coffea  arablca, 
in  Island  of  Sao  Thome,  398. 

Osier  Weevil  [Cryptorrhynchus  la- 
path  i) :  Compulsory  Control  in  Italy, 
1260. 

Ostrya  sp.  :  Halisidota  caryae  in  Ca- 
nada   and    U.    S.    A.,    271. 

Otophora  fruticosa  :  Meliola  Otopho- 
vae    in    Brit.    North    Borneo,    132. 

Oxycarenus  hyalimpennis  :  On  Cotton 
in  Angola,  Portuguese  Africa,  1292. 

Pachypeltis  sp.  :  On  Tea  on  Bast 
Coast  of  Sumatra,  266. 

"  Padiboorder  "  :  On  Rice  in  Che- 
ribon,  Java,  260. 

Painted  Capparis  Bug  [Stenozygum 
personatum  :  On  Citrus  Trees  in 
Australia,  1058. 

Painted  Horehound  Bug  (Agonescelis 
rutila)  :  On  Citrus  Trees  in  Austra- 
lia, 1058. 

Palms  :  Cyrtognathus  forficatus  on 
Dwarf  Palm  in  Morocco,  1057. 
Eucalymuatus  tessellatus  on  Kentia, 
etc  in  Italy,  396. 

Panama :  Drosiphila  sp.  Parasitic 
on  Clastoptera  sp.  in  Trinidad,  668. 

Pandanus  Veitchi  :  Aspidiotus  lata- 
niae  in  Italy,  396. 

Panicum  laxum  :  Host  of  Tomaspis 
flavihtteia     in     Brit.     Guiana,    671. 

Papilio  thoantiades  :  Mutyca  grandis 
in   Argentina,   1048. 

Parartiiguya  longipedunculata :  Attack- 
ed by  Pseudomonas    citri,    T038. 

Paramoecium  :  In  Java,  264. 

Paratrigoncgastra  Stella  :  Nat.  Enemy 
of  Agromyza  destructor  in  the  Phi- 
lippines, 26S. 


Parexorista  caridei  .  Parasitic  on  Oi- 
ceticus  platensis  in  Argentine,   402. 

Parlatoria  zizyphi  :  Legislative  and 
Administrative  Measures  in  Italv. 
1260. 

Parmelia  :  On  Spruce  in  Chamonix 
Region  (France),  529. 

Partheniam  :  P.  argentatum  :  Diseases 
and  Pests,   320.      P.    Lloydii,    320. 

Passiflora  :  Monahammus  fistulator 
in  New  South  Wales,  674. 

Passion  Vine  Tongicorn  Beetle  [Mono- 
hammus  fistulator)  :  In  New  South 
Wales,  674. 
'  Patani  "  (Phaseohis  lunalus)  :  Re- 
sistant to  Agrcmyza  destructor  in 
the  Philippines,  268. 

Patents  :  Control  of  Diseases  and 
Pests  of  Plants,  104,  247,  362, 
5°9,  639,  769,  973,  1225. 

Pear  :  Compulsory  Control  of  Pear 
Leaf  Cluster  Cups  (Gymnosporan- 
gium  Sabinae)  in  Italy,  1260.  Ste- 
phanitis  pyri,  in  France,  409.  Tae- 
niothrips  inconsequens,  in  Ontario 
(Canada),  1060. 

Pear  Thrips  (Taeniothrips  inconse- 
quens, in  Ontario,  Canada,  1060. 

"  Pear  Tiger  "  (Stephanitis  pyri)  : 
Damage  in  France,  409. 

Pectinophora  gossypiella  :  On  Cotton 
in  Italian  Somaliland,  405. 

Pegomyia  calyptrata  and  P.  ajpius  : 
On  Rumex  spp.  in  U.  S.  A.,  1297 

Pennsylvania  (U.  S.)  :  Chrysophlyitis, 
endobiotica  (European  Potato  Wart 
Disease),  536. 

Penicillium  sp.  :  Parasitic  on  T/uw- 
metopoea  [Cnethocampa)  pityocam- 
pa,  in  France,  1286. 

Peronospora  :  P.  Maydis  (=  Sclero- 
spora  javanica):  OnMaizein  Dutch 
Indies,  260.  P.  Spinaciae  :  '  >n 
Spinacli  in  Sweden,  392. 

Persea     gratissima  :     Aspidiotus 
mae   and   A.   [Morganella]    maskelh 
in  Island  of  Sao  Thome,  398.    Pests 
in  Guatemala,  1062.    See  Avocado. 
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\o  algodao  "  [Oxy- 

nnis)  :  On  Cotton 

Portuguese  Africa,  1  292. 

:     /'.    Guepinii :    On    Tea 

the  Caucasus,  323.  P.  Palmarum  : 

(in  Coconul   Palm  in    Sumatra  and 

|a-  1  »n  Tea  on  East  Coast 

Sumatra,  266. 

sp.  :    Phytophthora  cryptogea 
in  Inland    537. 

mtispa  :    Parasitic  on    To- 
rn Brit.  Guiana, 

/     1  carpi  :    On    Pte- 
ndicus    in     Brit.     North 
rneo,  132. 

P.    amabilis  :    Mertila 
in  Java,  143.   Phalaenop- 
sp  omphalus  rossi  in  the 

Philippuu 

.'.'s.   PA.   Mttngo,   Pha- 
spp.  :  'estrttt  tor  in 

Philippines,  2< 
:6o, 
porphyrea   in  Canada  and 
United  States,  271 . 

Ft'ews  //c/fi 

in  the  Philippines 

Philippines  destructor :  On 

Cultivated  Leguminosae,  268.     Ba- 

ttn,  Resistant  Egg 

Plai  ididae,  3  17.    PAy- 

Causi    of  Coconut 

Kalmiae  :     ( )n    Mountain 
iti folia)  in  Colum- 

1046. 

ws  di- 

n    Italy,    $96.      Syrphus 

:'''  ittacking  i.ar- 

'  :  md 

■■'■'      [niurious 

.     wr  in  New  Zealand 

'  "'  in    Morocco, 

■ni    \i,: 


and  S.  carolinense,  1045.  On  To- 
bacco in  Dutch  Indies,  260.  Lar- 
vae attacked  by  Melanostoma  fas- 
ciatum  and  Syrphus  novae-zealandiae 
in  New  Zealand,  1 38. 

Phyllosticta  :  Phyll.  Heveae  :  On  Hevea 
brasiliev-sis  in  Brit.  North  Borneo, 
132.  Phyll.  Melochiae  :  On  Meto- 
chia  sp.  in  Brit.  North  Borneo, 
\  3,2.  Phyll.  sti'uminella  :  On  Rhu- 
barb in  Illinois  (U.  S.),  539. 

Phylloxera  :  In  California.  Phyll. 
popularia  ;  On  Poplars;  Phyll.  sa- 
licicola  on  Populvs  candicans  and 
Stt/ur  sp.  ;  Phyll.  stanfordiana  on 
Ouercus  Donglasii  ;  Phyll.  vastatrix, 
679. 
'  Phylloxera,"  Vine  :  Means  for  Con- 
trol of  Ph.  in  Italy,  1021.  Resist- 
ance of  Vines  in  Apulia,  Italy, 
560.  Law  of  Aug.  14,  1919.  Amen- 
ding the  Algerian  Legisla-tion  Re- 
lating  to  Control   of    Ph.,    1262. 

Physoderma  Zeae-Maydis  :  On  Maize 
and  Euchleaena  mexicana  in  V.  S. 
A.,  1269. 

Phytophthora  :  Phyt.  cryptogea  :  On 
Tomato  and  Other  Plants  in  Ire- 
laud,  537.  Phvt.  Faberi  :  Cause  of 
Coconut  Bud  Rot  in  the  Philip- 
pines 1277.  On  Hevea  in  Dutch 
Indies,  260.  Phyt.  infestans  :  Re- 
sistance of  Early  Rose  Potatoes  in 
Poland,  306.  Phyt.  Nicotianae  ; 
Cause  of  So-Called  "  Lanas  Di- 
sease of  Tobacco  in  Java,  1034. 
Phytophthora  sp.  :  On  Tobacco 
in  Dutch  Indies,  260. 

Picea  excelsa  :  "  Dying-oft  "  in  the 
Arve  Valley  (Chedde  and  Cha- 
monix),  520. 

romerus  bidens  :  On  Larvae  of 
Melasoma  populi  and  .1/.  tremulae 
Chrysomelids  Injurious  to  Poplars, 
in  Prance,  798. 

Cabbage  White  But- 
terfly) :  -I panicles  glormratus,  Para- 
sitic on  /'.  b.  Caterpillars  in  France. 
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Parthenogenetic,  Reproduction. 
1047.  Bacterial  Parasites  in  Fran- 
ce, 400. 

Pine  Bombyx  (Thaumetopoea  [Cne- 
thocampa]  pityocampa)  :  Parasitic 
Disease  in  France,  1286. 

"Pink  Root,"  Onion  (Fusarhim  Malli): 
In  Texas  (U.  S.),  538. 

Pinus  Pinea  :  Diseases  and  Pests 
in  Italy,  609. 

Pistachio :  Compulsory  Control  of 
Trogocarpus  ballestrerii  (=  Mega- 
stigmus  ballestrerii)  in   Italy,   1260. 

Pistacia  Lentiscus  :  Aspidiotus  lenti- 
cular is  in  Italy,  396. 

Pit  (vSoil  Rot)  :  Of  Sweet  Potato  ; 
Caused  by  Cytospora   Batata,   1300. 

Plagiolepis  :  PI.  longipes  :  On  Coffee 
in  Java,  260.  PI.  pygmaea  :  Ri- 
persia  silvestris  in  Nest  of  PI.  p. 
in  Italy,  396. 

Platanus  :  Halisidota  caryae  in  Canada 
and  TJ.  S.  A.,  271. 

Plum:  Eulecaniam  piligerum  on 
Plum  and  E.  prunastri  on  "Wild 
Plum  in  Italy,  396.  Popilia  japo- 
nica  in  New  Jersey    (U.   S.),   545. 

Plutella  cruciferarum  :  On  Cordyline 
indivisa,  Attacked  by  Melano- 
stoma  fasciatum  and  Syrphus  novae- 
zealandiae    in    New    Zealand,    138. 

Podocarpus  sp.  :  Fomes  at>planatus 
in  South.  Africa,  267. 

Podops  :  On  Rice  in  Java,  260. 

Poland :  Early  Rose  Potato  Var. 
Resistant  to  Mildew  {Phytophthora 
iiifestans),  306. 

Polycaon  confertus  :  On  Avocado  in 
California,  549. 

Polygonum  virginianum  :  Popilia  ja- 
ponica  in  New  Jersey  (U.  S.),  545. 

Polyporus   lucidtis,    267. 

Popilia  japonica  :  On  Various  Plants, 
Introduced  from  Japan  into  New 
Jersey  (U.  S.),  545. 

Poplar :  Cytospora  chrysosperma  in 
U.  S.  A.,  795.  Dothic/uza  populea 
(Canada    Poplar   Canker),    Legisla- 


tive and  Administrative  Measures 
in  Italy  1260.  Micrococcus  Popuh 
(Bacterial  Canker),  in  France.  1 
Picromerus  bidens  Attacking  Lar- 
vae of  Melasoma  popitli  and  M. 
tremulae  Injurious  to  P.  in  France, 
798. 

Pobulus  :  P.  acuminata,  P.  alba,  P. 
angustifolia ,  P.  balsamifera-suaiei- 
lens,  P.  deltoides,  P.  italica,  P.  Mac- 
dougali,  P.  Sargent ii,  P.  tremuloides, 
P.  Wislizeni,  Populns  sp.  ;  Hosts 
of  Cytospora  chrysosperma,  in  U.  S. 
A.,  795.  P.  candicans  :  Phylloxera 
salicola  (?),in  California  679.  P.  del- 
toides :  Zeugophora  scutellaris  in  New 
Jersey  (U.  S.),  1302  .  P.  monilifera 
var.  angulata  :  Micrococcus  Poptili 
in  France,  1278.  P.  nigia  :  Zeugo- 
phora flavicollis  in  Sweden  and 
Germany,  1302.  P.  tremula  :  Aspi- 
diotus lenticular  is  in  Italy,  396.  P. 
trichocarpa  :  Phylloxera  salicola  (?), 
679.  P.  Wislizeni  :  Eriophyes  n.  sp. 
in  Texas  (U.  S.),  145. 

Poria  :  sp.  On  Hevea  in  Dutch  Indies, 
260. 

Porto  Rico:  "  Kavangire,"  Immune 
Sugar  Cane  Variety  to  Mosaic, 
785.  "  Matizado,"  Disease  of  Sugar 
Cane,  655.  Myxomycetes,  Bacteria 
and  Fungi,  656. 

Potash  :  Rust  of  Sea  Island  Cotton 
in  Lesser  Antilles,  due  to  Shortage 
of  Potash,  461. 

Potato  :  Chrysofihlyctis  endibiotica, 
(Potato  Wart  Disease)  in  Pennsyl- 
vania (U.  S.),  536.  Lita  solaneUa, 
1045.  0  as  per  a  Scabies  (Potato 
Scab),  Relation  to  Soil  Reaction: 
Investigations  in  U.  S.  A.,  531 
Phthorimaea  open  ulella  (Potato 
Tuber  Moth)  in  Morocco.  138,  [4* 
404,  1045.  Phytophthora  infestans 
(Mildew)  Early  Rose  Var.  Resist- 
ant in  Poland,  306.  Mildew  Sa- 
voured by  F.se  of  Nitrate  of  Am- 
monia   as    Manure,    <■  »6,       Potato 
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d   Curl,    Rest-arches    in    France, 

•  tto   Tuber  Moth    {Phthori- 

operiuleUa),    138.-    M0.    4°4. 

15- 
POwder:  Korean  Insect  Powder,  325. 

( if  Sweet   Potato,   Caused   by 

1,  1030. 

tection:     Of      Cultivated     Plants 

si   Introduction    of    New  Ve- 

kable    and   Animal    Enemies     of 

.11  Origin,  134. 

Primus     sp.  :     Halisidota     caryae     in 

nada  and  U.  S.  A.,  271. 

nidia     manilensis  :     On     Sa- 

inea    Sanum    in   the   Philippines, 

Pst  u >'.  Ps.  citri  :  On  Avocado 

in    California,    549.    On  Theobroma 
in    Island    of   Sao    Thome, 
Ps.    dituinntus  :    On    Phor- 
mium  tena.x   in  Italy,  396.     Ps.  «o- 
W/ts :    On    Myoporum    tubercula- 
■  •    and    -V  sp.    in   Italy, 

Irgatus  :    On    Bride  Ha 
and  Hibiscus  Rosa-sinen- 
in  the  Philippines,  397.     Ps*w- 
sp. :       On    Coffea    robus ta- 
in Dutch  Indii 

'•>"  :     Ps.  ,  535.     Ps. 

On     Lansium     domesticum, 

1  In  Rutaceous  Plants,  T038, 

itoria  :     Ps.   ostreata  :     On 
Avocado  in  Guatemala,   1062.  Ps. 
( )n     I  'ndetermined 
Plants  in  [taly,  396 

:  On 
Lu  Ps.    Ti  i/o/tt  :    On 

Exempt 
ai  Attack  "i  r»c- 

•   •       Philippini 

Pathogenic    \ 

Weliola    Pi 
'     In   Bril    North   Borneo,   1 

mmh  :   /  ucalym- 
'  in  [taly,  196. 


Puccinia  graminis  :  P.  g.  f.  sp.,  Agro- 

stis.  P.  g.  f.    sp.    Avenue,    P.   g.    f. 

sp.     Phlei-pratensis,     P.    g.    f.     sp. 

Secalis,    786.    P.   g.  f.  Tritici,  649, 

786.    P.   g.  f.    Tritici-compacti ,  659. 

Tliird   Biologic   Form   of   P.  £.  on 

Wheat,  659. 
Pulvinaria    floccifera  :     On     Avocado 

in  Guatemala,  1062. 
Pyralid :     On    Mahogany     (Swietenia 

MaJiagoni)    in    Dutch    Indies,    260. 

On  Vine,  Control  Experiments  with 

Chloropicrin,  1050. 
Pyrausta     nubilalis  :     On     Maize     in 

Toulouse    District,    France,     12  So. 
Pytenopiziza    Medicaginis  :    Cause    of 

Yellow    Leafblotcl      of    Alfalfa,    in 

U.  S.  A.,  660. 
Pyrethrum     cinerariaefolitim  :     Insec- 

tical    Properties    of    Plants    grown 

at   Florence   compared   -with   those 

of  other  Asteraceae,  1151. 
Pyrus  :   P.   communis  :    Fomes   appla- 

natus   in  S.    Africa,    267.    Roestelia 

lacerata,    R.     penicellata,      ^83.     P. 

Mains  :  Roestelia  cornuta,  R.  lace- 
rata, R.  penicellata,  3S3. 
Pythium,  264. 


QuERCUS  :  Q.  Douglasii  :  Phyilo 
Stanfordiana  in  California,  679. 
Q.  fagiformis  :  Attacked  by  Insects 
in  Dutch  Indies,  260.  Q.  Ilex : 
Nidularia  pulvinata  in  Italy,  396  ; 
Moreschiella  roburella  in  Italy,  551. 
(>.  imbricaria  :  Kermes  pettiti,  O. 
marylandica,  O.  nigra,  Q.  stellata, 
Q  undulata,  Q.  virginianct  :  Kermes 
galliformis  Coccidae  parasitised  by 
Euclemensia  bassetteUa  in  Missouri 
.md  Texas,  670.  Q.  Robur  :  M 
schiella  roburella  inltaly,  551,  Quer- 
cus  spp.  :  Halisidota  caryae  in 
Canada  and   U.  S.  A.,  271 

Quisqualus  lugubris  :  Parasite  of  To- 
maspis  flavilatera  in  Brit.  Guiana, 
"7>- 
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Ragi    (Eleusine   coracana),   546. 

Ramalina  sp.  :  On  Spruce  in  Chamo- 
nix  Region  (France),  529. 

Rasamala  (Altingia  excels  a):,  260. 

Rats  :  On  Rice  in  Sumatra,  260. 

Red  Currant  Aphis  (Myxus  ribis)  : 
On  Ribes  in  Great  Britain,  1046. 

Red  Mangrove  (Rhizophora  Mangle)  : 
Chrysobothris  tranquebarica  in  South- 
ern   Florida,   1304. 

Red  Pear  (Scolopia  Mundtii)  :  Fomes 
applanatus  in  South  Africa,  267. 

Red  Rust  (Cephaleuros  virescens)  :  On 
Tea  in  Sumatra,  266. 

Resistant  Plants  :  A  e  g  I  e  M  arm- 
in  e  lo  s  and  Atalantia  d  i  s  - 
ticha:  To  Pseudomonas  Citri, 
1038.  Apple:  To  Apple  Bitter 
Rot  (Glomerella  cingulata)  in  U.  S. 
A.,  1 37.  Balsamocitr  us 
gabonensi  s  :  To  Pseudomo- 
nas Citri,  1038.  Casual  i  n  a 
spp.:  Var.  "  Filao  "  to  Insect  Attack 
especially  to  Termites  in  Senegal, 
612.  C  h  a  I  c  a  s  M  u  r  r  a  y  a) 
exotica:  To  Pseudomonas  Citri, 
1038.  Coffee:  Ccffea  canephora 
var.  kouilouensis  and  C.  robusta  to 
Hemileia  vastatrix  in  Madagascar 
901,  Resistant  vars.  in  Tndo-China. 
466.  Cotton:  Short  Lint  vars. 
to  Boll  Weevil  (Antkonomus  gran- 
dis)  in  U.S.  A.,  882.  Egg  Plants: 
To  Bacillus  Solonacearum  in  Phi- 
lippines, 189.  Fort  u  n  ell  a  (Ci- 
trus j  a  p  o  n  1  c  a  :  To  Pseudo- 
minas  Citri,  1038.  Legumino- 
s  a  e :  To  Bean  Fly  (Agromyza 
destructor)  in  Philippines.  268. 
Oats:  To  Rust  in  U.  S.  A.,  416. 
Potato:  Early  Rose  Var.  to 
Mildew  (Phytophthora  infestans)  in 
Poland,  306.  Severinia  b  u  x  i- 
f  0  II  i  a  :  To  Pseudomcnas  Citri, 
1038.  Sugar  Cane:  Japanese 
Var.  "  Kavangire  "  Immune  to 
Mosaic  in  Porto  Rico,  785  ;  Vars. 
resistant  to  "  Sereh  "  in   Java,  898. 


Triphasia  t  r  i  f  o  I  i  a  :  To 
Pseudomonas  Citri,  1638.  Vine: 
To  Phylloxera  in  Apulia  (Italy), 
560,  Direct  Bearers  resistant  to 
Phyll.  in  Alsace,  1128.  Wheat: 
To  Bunt  (Tilletia  Tritici)  inU.  S.  A., 
133  ;  To  Lodging  in  Italy,  581  ;  To 
Rust  581,  786  and  Effect  of  Cli- 
matic Conditions  on  Rust,  278. 
Xanthoxylum  R  h  e  t  s  a  :  To 
Pseudomonas  Citri,  1038. 

Rhacodiella  :  Rh.  Castaneae  :  Cause  of 
Black  Rot  of  Chestnuts,  1042  : 
R.    cellare,    1042. 

Rhamntis  Alaternus  :  Aspidiotus  britan- 
nicus  in  Italy,  396. 

Rhizoglybhus  :  R.  hyacinthi,  R.  rhizo- 
phagus  144.  R.  sagittata  :  On  Bal- 
sam-Root (Balsamorhiza  sagittata)  in 
Montana,   TJ.   S.   A.,    144. 

Rhizophora    Mangte  :     Chrysobothris 
tranquebarica  in  Southern  Florida, 

i3°4- 
Rhizotrogiis  (Amphimallus)  solstitialis  : 

Pathogenic  Action    of    Bacillus  ho- 

plosternus,  1284. 

Rhubarb :     Anthracnose     (Colletotri- 
chum     erumpens     and     Leaf    Spot 
(Phyllosticta     straminella)     in     Illi- 
nois, U.  S.  A.,  539. 

Rhus  :  R.  laevigata  :  Fomes  applanatus 
In  S.  Africa,  267.  Rhus  sp.  :  Hali- 
sidota  caryae  in  Canada  and  U.  S.  A., 
271. 

Rhynchotes  :  On  Citrus  Trees  in  Aus- 
tralia,   1058. 

Ribes  :  R.  aureum,  R.  Grossuiaria, 
R.  rubtum  :  S$>haerotheca  Mors- 
Uvae  Observed  for  First  Time  in 
Cote-d'Or  (France),  1274  R. 
grum,  1274.  Ribes  sp.  :  Myxus  ri- 
bis (Red  Currant  Aphis)  in  Grt. 
Britain,  1046. 

Rice  :  Cecidomya  in  Java,  260.  '  Pa- 
diboorder  "  in  Java,  260.  Podops 
in  Sumatra,  260.  Rats  in  Sumatra, 
260.  Root  Rot  in  Java,  260.  To- 
rn,ispis    jlavihitera    in    Brit.  Guiana, 
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"Walang   sangit"   in   Java. 
Injurious  Effect  of  LowTem- 
perature  and  Mist  on  the  Develop- 
ment of   Rice   as   Connected   with 
Propagation  of  Weeds,  279 

mmunis    var.     minor    and 
var.   sanguineus  :    Animal   Pests  in 

dy.     [294. 

rsia  silvestri  :  In  Nest  of  Plagio- 
5  pygmaea  in  Italy,  396. 

Clude pus     rubra,      in    New 
Jersey    U.  S   A    678. 

■  1  :  I\.  Amelanchieris  :  On  Ame- 
■     .    vulgaris;    R.   cornuta:   On 

iris,  Pyrus  malus,  Sor- 

■   >'  .  1  ui  uparia  ;  R.  lacerata  : 

<  >n    Crataegus   monogyna,    C.   nigra 

and   Cydonia   vulgaris,   Pyrus   <;om 

munis   and    /'.    Mains;   R.   penicel- 

1 :     On     Pyrus     Mains,    Cydonia 

ind  Sorbus  Aucuparia,  383. 

Roncd  "       Sir     Bramble-Leaf    Di- 

Rooi     Knot":    On    Soya    Bean    in 
U.    v     A..    11  32. 

■  sp.  :    Halisidota    caryae    in   Ca- 
nada   and    r.    S.    A.,    271.     Icerya 

chasi  in  I  slandof  Sao  Thome,  398. 

^cens,    Cer- 
i/fl,    Diplocarpon    Ro- 
fotheca  pannosa  and  S&J- 
/<«»h    sp.    in    Trinidad,    1275.      £m- 
m  in  America,  ^70. 
■  it  Hopper  [Empoa  rosae)  :  On 
Ro  Apples    and     Strawber- 

in  Amerii 
K(,t  :  Ua      cingulata,     Apple 

Bitter  Rot,    1  17      Hargiella   Casta- 
k  Rot  of  Chestnuts,   394; 
PAj  iophih  (  ause  of  Co- 

unt Bud  Rot  in  Philippines,  1  277. 
n   sp.,  Cause 
Rot   of  Chestnuts,    1042. 
ot  Rot  (Non-parasitical)   oi  Rice 
'»  Rot  of  Rhizomes  or 

of    Shoots    <>t'    Asparagus 

Compulsory 

>1  in  It 


Rubits  :  Halisidota  caryae  in  Canada 
and  U.  S.   A.,  271. 

Rum  ex  :  R.  Acetosa,  R.  crispus,  R. 
obtusifolius  :  Pegomyia  caiyptrata  in 
U.  S.  A.,  1297.  R.  crispus  and 
R.  obtusifolius  :  P.  affinis  in  TT. 
S.    A.,    1297. 

Rust :  Cotton,  Physiological  Disease 
due  to  Shortage  of  Potash  in  Les- 
ser Antilles,  461.  Oat  Vars.  Re- 
sistant, in  U.  S.  A.  186,  416.  Wheat 
Vars.  Resistant,  786.  In  Tuscany 
(Italy),  581.  In  France,  278.  Re- 
cent Biological  Researches  on  Rusts 
Affecting  Cereals,   786. 

Rutaceae  :  Susceptibility  of  Rutaceous 
Plants  to  Citrus  Canker  [Pseudo- 
mo?  as   Citri),   1038. 


Salix  :  S.  amygdaloides ,  S.  babylonica, 
S.  Wright  ii  :  Cytospora  chtyso- 
sperma  in  U.  S.  A.  ,  795.  Salix  sp.  : 
Halisidota  cariae  in  Canada  and 
U.  S.  A.,  271,  Phylloxera  sal i cola  \>.) 
in  California,  679. 

Salpingogaster  nigra  :  Parasite  on  Pu- 
pa of  Tomaspis  flavilaicra  in  Brit. 
Guiana,  671. 

Samanea  Soman  :  Aspidiotus  cydoniae 
and  Pseuudaonidia  manilensis  in 
Philippines,  397. 

Sambucus  sp.  :  Popilia  faponica,  in 
New  Jersey  (U.  S.),  545. 

Sao  Thome  (Island  of)  :  Coccidae, 
398.  Lymidus  variicohr  on  Cacao, 
672. 

Saperda  pcpulnea:  Agent  spreading 
Micrococcus  Populi,  Bacterium  Des- 
tructive to  Popnlus  monilifera  var. 
angulata   in   Prance,   127S. 

Scab  :  Potato  Scab  (Oospora  Scabies)  ; 
Relation  to  Soil  Reaction  531  : 
Effect  of  Formaldehyde  Solution, 
1  . 6 

Schistocerca  tatarica  (  =  5.  peregrina)  : 
1  of  (  nccobacillus  Acridiorum  in 
Morocco  for  Control  Purposes,  1281 
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Schizoneura     lanigera  :     On     Apples  ; 

Compulsory  Control  in  Italy,  1260. 
Sclerospora  :    S.    javanica    (=  Perono- 

spora  Maydis)  :  On  Maize  in  Dutch 

Indies,  260,  264.  S.  Maydis  :  «Lyer  » 

Disease    of    Maize    in    Java,    264. 
Scolopia    Mundtii :     Fomes    applana- 

tus  in  S.  Africa,  267. 
Senegal :    «  Filao  »    [CasuaHna     spp.) 

Resistant    to  Insects,    specially    to 

Termites,  612. 

«Sereh»,  Sugar  Cane:  Observations 
in  Java,  1033.  Resistant  Varieties 
in  Java,  898. 

Sevica  altemata  :  On  Avocado  in 
California,  549. 

Sesia  spp.  :  Agents  of  Spread  of  Mi- 
crococcus Populi,  1278. 

Setaria  glcaica  :  Bacterial  Disease  of 
Foxtail  observed  in  Arkansas. 
U.  S.  A.,  535. 

Setomorpha  mar  gala  e  striata  :  On  To- 
bacco in  Java,  Control  Methods, 
142. 

Severinia  bttxifolia  :  Immune  to  Pseu- 
domonas   Citri,   1038. 

Skin  Spot,  of  Potato  Tubers  :  Caused 
by  Oospora  pustulans  in  United 
Kingdom  and  Canada,  1270. 

Smut :  Of  Onion  (Urocystis  Cepulae) 
in  Great  Britain,  792.  Of  Wheat 
and  Barley  ;  Use  of  Lime  Sulphur 
Mixture,  387. 

Snails  :  On  Leaves  of  Agave  sisalana 
in  Sicily,  11 41. 

Sodium  Nitrate  :  Diseases  of  Beet 
Caused  by  Excess  of  s.  n.  in  France 

574- 
Soil  Rot  (Pit),  of  Sweet  Potato  :  Cau- 
sed by  Cytospora  Batata,   1030 
Solatium    carolinense    and    S.  Melon- 

gena  ;     Lita    solanella   (Phthorimaea 

operculella) ,    1045. 
Soleiiopsis  geminata  :    On  Tobacco  in 

Java,    1054. 
Somaliland,     Italian  :     Diseases     and 

Pests    of  Cotton,  884.  Pectinophora 

gossypiella  on  Cotton,  405. 


« Sonokling  »  (Dalbergia  lati folia)  :  At- 
tacked by  Mould   in  Dutch  Indies, 
260. 
Sorbus  :    5.    Aria:    Gymnosporangium 
ttemelloides    f.    sp.     torminalis    and 
Gymn.  tremelloides  f.  sp.  A  viae  with 
Aecidium  on   S.   a.,   383.     S.    Au- 
cuparia :   Roestelia   cornuta,   R.   pe- 
nicellata,  383.    S.  Chamaemespilus  : 
Gymn.     tremelloides     f.     sp.     Ariae 
with    Aecidium,    383.    S.    hybrida : 
S.  latifolia  and  S.  torminalis  :  Gymn. 
tremelloides    f.    sp.    torminalis    with 
Aecidium,  383. 
South    Africa :     Bacterium    Juglandis 
Injurious  to  Walnut,  1040.     Fomes 
applanatus,   Injurious  to   Olea   lau- 
ri folia  and  other  Plants,  267.  French 
West   Africa  :    Acanthoscelides    tra- 
buti,    Injurious    to    Vigna    Catjang, 
547.     Portuguese     Africa :     Oxyca- 
reuus    hyalinipennis ,     Injurious    to 
Cotton  in  Angola,   1292. 
Soybean     {Glycine     hispid  a)  :     Heavy 
Rain   Injuries   in   Java,    260.     Re- 
sistance to  Attack  of  Agromyza  de- 
structor in.  the  Philip  pines,  268.  Root- 
knot  in  U.  S.  A.,  1 1 32. 
Sphaeropsis   Malorum,    Black   Rot   of 

Apples,  137. 
Sphaerotheca  :   Sph.     Mors-Uvae  :    On 
Ribes    Grossularia,    R.     rubrum     ad 
R.  aureum  :  Observed  for  the  First 
Time  in  Cote-d'Or   (France),   1274. 
Sph.  pannosa  :   On  Roses  in  Trini- 
dad, 1275. 
Spicaria  :  Sp.  farinosa  :  On  Tliaitma- 
topoea  (Cnethocampa)  pityocampa  in 
France,    1286.     Sp.    Solani.    1270. 
Spinach :    Peronospora    Spinaciae,    in 
Sweden,  302.     Unknown  Corpuscles 
Observed    in    Diseased    Roots    in 
Holland,   1296. 
Spindle   Tree,    Japanese :    Control   of 
Aphids  by  means  of  Chloropicrin, 
1050. 
Spiraea :    Popitia    japonica    in    New 
Jersey   (U.  S.),  5  45- 
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5  :    On    Alfalfa 

in  r  S    '• 

Spru  Dying-Off» 

in  the  Arve  Valley  (Chedde  and  Cha- 

monis  Lichens  (Everna,  Par- 

,11,1  Ramalina  spp.)  and  Ips 

'pints  in  Vicinity  of  Chamo- 

ni\ 

icurbitacearum  :  On  Cu- 

cumber   in    Indiana    and    <  )hio    (U. 

'ii  Avocado  in  Guate- 

m  •-• 

atum  :    On    Citron 

Trees  in  Australia.  1058. 

=  Tingis  pyri)  On 
Apples  and   Pears  in  France,  409. 
.  Hum  :   On  Castor  Oil 
riant  in  Sicily  iltaly),  1294. 

sp. :   On   Roses   in   Trinidad, 

1- 

Host    of   /  omaspis  flayila- 
n   Iirit.  Guiana,  671. 

<on\  :  Immune  from  At- 
vyza  destructor,  268. 
Stone   Pine   [Pimts  Pinea) :  Diseases 
and  Pests  in  Italy,  6 

sp  :     On     Tluntmetopoea 
■  atnpa  in  France, 

ir   Cane  :    D  and    Pests    in 

Tucuman,     Argentina,    733.    Frog- 
•  •  •  'is    flavi  Lite  raj    At- 

tn  Brit    •  .ui.uia,  071 .     ( ',um- 
mosis   in   the    Dutch    Indies,    260. 
Mati  se    Observed    in 

,  s.     Mosaic  Disease : 
Immune    Jap  rietj       Ca- 

"  Se- 

reh  "   i  in    Java,   [033.    Se- 

Ixnmtme  Varieties,  in 

J.l'v     . 

Sumatra  :  /  1U<1 

m     on     Coco- 
nut Paha,  1  v"      Diseases  and  Tests 

Po- 
lo ] 


Sweden  :  Biological  and  Systematic 
Observations  on  Gymnosporangium 
clavariaeforme  and  G.  tremelloides, 
383.  Peronospora  Spina,  iae  On  Spi- 
nach, 392.  Zeugophora  flavicollis 
on  Popuhts  nigra  1302. 

Sweet  Potato  :  Cytospora  Batata  Cause 
of  Pox  or  Pit  (Soil  Rot)  in  U.  S.  A., 
1030. 

Swietenia  Mahagoni:  Attacked  by 
Pyralid  in  Dutch  Indies,  260. 

Sycophrurus  hesperophanis  :  Parasite 
of  Hesperophanes  gri  setts,  Beetle 
Injurious  to  Fig  Tree  in  France,  1 

Syndicates,  Compulsory,  for  Protec- 
tion Against  Locusts  in  Algeria, 
1261. 

Syringa  (Melia  Azedarach)  :  Fames 
applanatus,  in  S.  Africa,  267. 

Syrphidae  :  In  New  Zealand  :  S.  novae- 
zealandiae  :  Parasitic  on  Aphides 
and  Larvae  of  Phthorimaea  oper- 
culella,  Plutella  crticiferarnm  etc.  ; 
S.  ortas  and  5.  ropahts,  Parasitic 
on  Larvae  of  Melanchia  steropastis, 
Venusia  verriculata  and  Xanthorhoe 
praejectata,  S.  viridiceps  (=  5.  dbe- 
stisj,     Parasitic    on    Aphides,   138. 

Syrphidae:  In  New  Zealand:  I.  Inju- 
rious :  Eristalis  tenax  and  Merodvn 
equestris  etc.  II.  Useful:  Melanostoma 
fasciatum  and  Syrphtts  novae-zealai:  - 
diae  attacking  Phthorimaea  oper- 
culella,  Plutella  cruciferarutu  and 
Undetermined  Lepidopteron  found 
on  Cordyline  indivisa.  S.  ortas  and 
S.  ropalus  attacking  Melanchra  ste- 
ropastis and  Xanthorhoe  praefec- 
tata  Injurious  to  Phormium  tenax. 
S.  viridiceps  (=  S.  obestts)  attack- 
in-  Aphides,  138.  Syrphid  Fly 
[Salpingogaster  nigra)  Parasite  of 
Pupa  of  Tomaspis  saccharina  in 
Brit.  Guiana,  671, 

'  Tahaksmiicr  '  lenopsis     gemi- 

Ant    on    Tobacco    in    Java. 
1054. 
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"  Tabaksmot  "  (Setomorpha  margalae- 

striata)  :  On  Tobacco  in  Java,  142. 

Tachinids :     Parasites    of     Thaumeto- 

poea    {Cnethocampa)    pityocampa    in 

France,  1286. 

Taeniothrips    inconsequens  :    On    Fear 

in  Ontario,  Canada,  1060. 
Targiona  :    T.    laapi   on   Genista    pi- 
losa  and  T.  nigra  on  Cineraria  ma- 
ritima  in  Italia,  3Q6. 
"  Tanpin    raye  "     (Agriotes     lineatus) 

On  Vine  in  Italy,  407. 
Tea  :  Diseases  and  Pests  on  E.  Coast 
of   Sumatra  :  —   A  drama   on  Seed 
imported    from    Java,    Brevipalpus 
obovatus    Cephaleuros  virescens  (Red 
rust),  Helopeltis    sp.,  H.  Sumatra  11  a, 
Laestadia    (Brown    blight),    Pachy- 
peltis,   Pestalozzia   Palmarum   (Grey 
blight) ,  266 .     Helopeltis  sp .  in  Dutch 
Indies,    260.     Pestalozzia   Guepinii  : 
In  Caucasus,  323. 
Teck :     Calotermes     tectonae,     Duomi- 
tes    ceramious    and    Hybloea    purea 
in  the  Dutch  Indies,  260. 
Teinostachyum  attenuatum  :    Antonina 

zonata  in  Ceylon,  1056. 
Tenebroides    sp.  :    Predatory    Foe    of 
Chrysobothris     tranquebarica    in    S. 
Florida,  1304. 
Teosinte  (Euchlaena  mexicana)  :  Phy- 
soderma  Zeae-Maydis  in  U.  S.   A., 
1269. 
Termites:   «  Filao  »   (Casuarina  spp.). 
Resistant  to  Attack  in  Senegal,  612. 
Tetranychus    telavius    and    var.    rits- 
seolus  :  On  Castor  Oil  Plant  in  Si- 
cily (Italy),   1294. 
Texas  :  Diacrisia  virginica  on  Cotton 
and  Other  Plants,  1053.    Eriophyes 
n.   sp.   on  Populus   Wislizeni,    145. 
Euclemensia  basse ttella,  Parasite  of 
Kermes     spp.     Coccidae     infesting 
Quercus  spp.  670.    Fusarium  Malli 
on    Onion,    538.      Rust,    Resistant 
Var.  of  Oats,  416. 
Thamnurgides    myristicae :    On    Nut- 
megs in  Java.  1295. 


Thaumetopoea  :  Th.  {Cnethocampa) 
pityocampa  (Pine  Bombyx)  :  Pa- 
rasitic Diseases  in  France,  1286.,. 
Parasitised  by  Botrytis  Bassiana 
(Silk-Worm  Muscardine),  1287.  Th. 
{Cn.)  processionea  :  On  Cork  Oaks 
in  Morocco,  1305. 

Theobroma  Cacao  :  Aspidiotus  pal- 
mae,  A.  (Psettdaonidia)  trilobitifor- 
mis,  A.  {Selenaspidus)  articulatus, 
and  Pseudococcus  citri  in  Island  of 
Sao  Thome,  398. 

Thrips  :  On  Tobacco  in  Java,  260. 

Thuja  gigantea  and  T.  occidentalis  : 
Attacked  by  Keithia  thujina  in 
Ireland  and  Wisconsin  (U.  S.) 
respectively,  665. 

"  Tigre  du  poirier  "  (Stephanitis  pyri), 
409. 

Tilia  :  Chalepus  rubra  in  New  Jersey 
U.  S.  A,,  678.  Halisidota  caryae 
in  Canada  and  U.  S.  A.,  271.  Le- 
canium    capreae    in    Grt.     Britain, 

542. 
Tiniaria    arifolia  :     Popilia    japonica 

in  New  Jersey  (U.  $'.).  545. 
Tingis     pyri     (=    Stephanitis     pyri). 

Damage  in  France,  409. 
"  Tjidal  "    (Opatrum    depressum)    (?), 

i°45- 

"  Toa-toh  "  (Lita  solanella  =  Phtkp- 
rimaea  operculella)  :  On  Tobacco 
in  Java,  260. 

Tobacco  :  Bacterium  angulatum  in 
Virginia,  1273.  Chloridea  (He- 
liothis)  assulta,  Gnorimoschema  lie- 
liopa,  Gonocephalum  (Opatnon)  sp. 
and  Lita  solanella  (Phthorimaea  oper- 
culella) in  Java,  1045.  Exacl  De- 
termination of  Some  Pests  in  Java, 
1045.  Lasioderma  serricovne,  Con- 
trol of,  in  Java,  142.  Phytophthora 
Nicotianae,  Cause  of  So-called  "  ta- 
nas "  Disease  in  Java,  [034.  Phy- 
tophthora in  Jav.i.  260.  Setomorpha 
margalaestriata,  Control  of,  in  Java, 
142.    Solenopsis  gominata,  Injurious 
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Ant  in  Java,  1054.    Th rips  in  Java, 

Tobacco   U  af   Miner  (Tobacco  Split- 
mi      Potato  Tuber  Moth)     Lita 
'la    —     Phthprimaea     opercu- 
letta,  in  Java,  1045. 
Tobacco  Stem  Borer  [Gnorimoschema 
keliopa)  :  In  Java,  1043. 

alia  asiatica  :  Attacked  by  Pseu- 
itri,  1038. 
is :    T.    flaviiatera    On  Sugar 
ine     and     Rice  ;     On     Cynodon 
Dactylon,    1  ■>'■■    sp.,    Stipa  sp., 

and  Panicum  latum  in  Brit.  Guiana 
671.      T.     saccharina,      On    Sugar 
Cane    in  Trinidad,  671 . 
Tomato:     Lita  solanella  (=  Phthori- 
ma  rculella),  1045.     Phytoph- 

thora  cryptogea  in  Ireland,  537. 
"Tomato   Foot  Rot"   {Phytcphthora 

etyptogea),  537. 
Ttabutia    vernicosa  :    On    Fiats    sp. 
in  Brit.  N.  Borneo,  132. 

5  :  T.  Pini  and  T.  radiciperda 
(=  Ungulina  annosa),  529. 
Travancore :    Nephantis   serinopa   on 
'■nut   Palm,  1299. 

1>.  :    Fotnes   applanatus 
in  S   Africa,  267. 

ma   minutum  :   Parasite  of 

Pi  sp    in    I".   S.    A.,    1297. 

•hum  p  :   Parasite  of  Bru- 

found  on  Seed 

/    /\  in  CJ.  S.  A.,  797.    See  also 

CI01 

maculaius  ;     Parasite 
funebris  in   (*.  S. 

Trinidad  :    I  lis  >j    Rosea,    1 275. 

/,;  Parasite    of 

sp  .   667.     Gleosporium 

"•'     "ii     '  itrus     Auranti- 

< >n  Avocado  in  Gua- 
temal  1 

Rj   istanl  to  P 

■ 

(Pistachio 


Worm)  :     Compulsory     Control    in 

Italy,    1260. 
Tuberculosis  (Bacterial  Tumours),    of 

Olive  {Bacterium  Savasianoi),  1032. 
"  Tumeurs     marbrees  "     {Urophlyctis 

Alfalfae)  :   On   Lucerne   in  France, 

1271. 
Tyleuchus  :    T.  musicola  :  On  Bluggoe 

Banana    in    Grenada    (W.    Indies), 

1 06 1.      T.   penetrans,    T.  prate  n  sis, 

T.  similis,  1061. 
Tvraunus  melancholicus  :   Parasite  of 

Tomaspis  flaviiatera  in  Brit.  Guiana, 

671. 


Ulmus  :  U.  campestris  and  U.  gla- 
bra var.  Camperdownii  :  Kaliosys- 
phingia  ulmi  in  Ontario,  1303. 
Ulmus  spp.  :  Halisidota  caryae  in 
Canada  and  U.  S.  A.,  271. 

Uncaria  Gambler :  Helopeltis  suma- 
trana  on  East  Coast  of  Sumatra, 
266. 

Ungulina  annosa  (=  Trametes  radi- 
ciperda), 529. 

United  States  :  Anthonomus  grandis  : 
Early  Cotton  Varieties  with  Short 
Lint  Resistant  to  Attack,  882. 
Bacterial  Disease  of  Setaria  glauca 
in  Arkansas,  535.  Bacterium  trans- 
lucens  var.  undulosum  :  On  Wheat, 
1268.  Chalcididae  Parasitic  on 
Bruchophagus  funebris  which  Des- 
troys Seed  of  Tri folium  pra  tense 
and  Medicago  spp.,  797.  Chalepus 
rubra  :  On  Oaks  in  New  Jersey,  678. 
Chrysobothris  tranquebarica :  On 
Casitarina  equiseti folia  in  Southern 
Florida,  1304.  Chrysophlyctis  en- 
dobiotica  :  On  Potato  in  Pennsyl- 
vania, 536.  Colletotrichum  trum- 
pens  :  On  Rhubarb  in  Illinois. 
539.  Corythucha  parshleyi :  On 
Juglans  spp.  in  New  Jersey,  and 
formis,  in  North  Ca- 
rolina, 676.  Cystospora  Batata: 
C  ause  of  Pox  or  Pit  (Soil  Rot)  of 
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Sweet  Potato,  1030.  Cyt.  chryso- 
sperma  :  On  Poplars  and  Willows, 
795.  Cytospora  sp.  :  On  Apple  in 
Illinois,  1276.  Diacrisia  virginica  : 
On  Cotton  and  Other  Plants  in 
Texas,  1053.  Eriophyes  n.  sp.  :  On 
Populus  Wislizeni  in  Texas,  145. 
Eucleniensia  bassettella  :  On  Ker- 
mes  spp.,  a  Coccidae  Infesting 
Quercus  spp.  in  Missouri  and  Te- 
xas, 670.  Fusarium  Malli :  On 
Onions  in  Texas,  538.  Glomerella 
cingulata  :  On  Apples  in  Arkansas, 
Illinois  and  Missouri,  137.  Halisi- 
dota  caryae  :  On  Cultivated  Trees, 
271.  Keithia  thujina  :  On  Thuja 
occidentalis ,  in  Wisconsin,  665.  Mas- 
sospora  cicadina  :  On  Cicada  sep- 
temdecim  in  Columbia,  1283.  Non- 
Parasitical  Disease  of  Vine  Observ- 
ed in  New  York  State,  130.  Ophio- 
dothella  Fici  :  On  Ficus  aurea  in 
Florida,  1041.  .  Pegomyia  calyp- 
trata  and  P.  affinis  :  On  Rumex 
spp.,  1297.  Phomopsis  Kalmiae  : 
On  Kalmia  latifolia  in  Columbia, 
663.  Phyllosticta  straminella  :  On 
Rhubarb  in  Illinois,  539.  Physo- 
derma  Zeae-Maydis  :  On  Maize 
and  Euchlaena  mexicana,  1269. 
Popilia  japonica  :  On  Various  Plants 
Introduced  from  Japan  into  New 
Jersey,  545.  Puccinia  sp.  (Rust)  : 
Resistant  Oat  Varieties,  186,  416. 
Pyreuopeziza  medicaginis ,  Cause  of 
Yellow  Leaf  Blotch  of  Alfalfa,  660. 
Rhizoglyplius  sagittatae  :  On  Bal- 
samorhiza  sagittate  in  Montana, 
144.  Root-Knot:  On  Soya  Beau, 
1 1 32.  Sporonema  phacidiodes  011 
Alfalfa,  000.  Stemphylium  Cucurbi- 
tacearum  :  On  Cucumber  in  Indiana 
and  Ohio,  1035.  Tilletia  Tritici  : 
Resistance  of  Different  Varieties 
of  Wheat,  133.  Zeugophora  scu- 
tellaris  :  On  Populus  deltoides  in 
New  Jersey,  1302. 
Uredo  graminis,  786. 


Urocyslis  Cepulae  (Onion  Smut)  : 
Disease  New  to  Grt.  Britain,  792. 

Urophlyctis  Alfaifae  :  On  Lucerne, 
Observations  in  France,   12  71. 

Ustulina  :  Ustulina  sp.  :  On  Hevea 
in  Dutch  Indies,  260.  U.  zonata  : 
On  Hevea  brasiliensis  in  Brit.  N. 
Borneo,  132. 

Valsa  leucostoma  :  1276. 

Vanessa  urticae  :  Pathogenic  Action 
of  Bacillus  hoplosternus . 

Velvet  Bean  (Stizolobium  Lyoni)  : 
Exempt  from  Attack  of  Agvomyza 
destructor  in  Philippines,  268. 

Venusia  verriculata  :  On  Cor dy line 
indivisa.  Larvae  attacked  by  Syr- 
phus  ortas  and  S.  ropalus  in  N. 
Zealand,  138. 

Vermilion  Parasite  (Oligosita  gi- 
vaulti  :  Egg  Parasite  of  Tomaspis 
flavilatera    in    Brit.    Guiana,    671. 

Verticillium  albo-atrum  :  On  Cucumber 
in  Holland,  136. 

Viburnum  sp.  :  Aspidiotus  britanni- 
cus  in  Italy,  396. 

Vicia  atropurpurea  :  Aphis  Attacks 
in  U.  S.  A.,  878. 

Vigna  Catjang  (  =  V.  sinensis)  :  Acan- 
thoscelides  trabuti  in  French  W. 
Africa,  547.  Agrcmyza  destructor 
in  Philippines,  268. 

Vine  :  Agriotes  lineatus  in  Italy,  407. 
Aspidiotus  ligusticus  in  Italy,  396. 
Bramble  Leaf  ("  Arricciainento  ", 
"  Roncet  "  "  Court-noue  ") :  Resear- 
ches in  Italy,  393  ;  Prohibition  of 
Export  of  Infected  Cuttings  or 
Rooted  Cuttings,  Ministerial  De- 
cree in  Italy,  1260.  Chlorosis,  130. 
Conchylis  ambiguella,  Multiplica- 
tion influenced  by  I  feat  and  1  )xought 
in  France,  1285.  Cyrtoguathus  f>>r- 
fuatus  in  Morocco,  1057.  Drought, 
Action  of  Copper  on  Resistance 
of  Vine,  913.  Eudemis,  Effect  of 
Chrolopierin,  1050.  r.as,  Asphy- 
xiating War,  Destruction  of  Nines 
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in  Champagne  (France),  259.  La- 
lei  in  Morocco,  1298. 
Mildew:  Comparative  Bffect  of 
( Ordinary  Bordeaux  Mixtures  and 
ih.  Ltaining    Casein    in   Pro- 

tin-  Grapes,  1266.  Monoham- 
mus  Bp.  in  New  South  Wales,  802. 
Non-parasitical  Disease  in  New 
York  Stat'  "  Phylloxera  ": 

Law  of  Aug.  i-i,  i-'io,     Amending 
Algerian    Legislation    Relating    to 
Qtrol  of   Phyll.,  1262;   Measures 
for   Control   in   Italy,    1021  ;    Re- 
itant    Direct    Bearers    in   Alsace, 
1128;    Resistant    Vars.    in  ApuUa, 
[taly  .   51  Phyll.    vastatrix    in 

California,   679.      Popilia   japoi 
in    New  Jersey    (U.  S.  A.),    545. 
Pyrahd,    Toxic    Effect   of   Chloro- 
picrin,  1050. 

1    stellifera  :     <  >n    Citrus    sp. 

in    Island     of    Sao    Thome.    398. 

Virginia:     Bacterium    angulatum    on 

Tobacco,  1 273. 
Vitus  Agnus-castus  :  Popilia  japonica 
in  New  Jersi  y  (U.  S.),  545- 

icarina  :  Parasite  of  To- 
maspis  flavilatera  in  Brit.  Guiana, 
"7' 


II M  \NQ  SangII  "  :      <  )n      Kiev     in 

Walnut  :      I  m      fuglandis      in 

■utli  Afrit  a,  1040 
Washington  :      TMetia     I  riti        Re- 
oi    Different    Varieties  of 
Wheal 
Weeds    Spn  ad  of  Weeds  [nfluenced 
I'v  Climatic  Conditions  in  the  Rice 
Plantation      Piedmonl     Italy, 
I  Inches    Se<   Antilles. 
Whi  al       P  u  ngicid<  Lime- 

Sulphur  Mixture     Por  Control  of 
1  ormaldehydi  :     Por 
ntrol  of  Wheat  Seal.  (Gibberella 
I  n  j  a  1  1  0  .1 

1)  : 


reus  var.  unduhsum,  in  U.  S.A.,  1  268. 
Claviceps  purpurea  (Rye  Ergot)  : 
On  Manitoba  Wheat  in  Upper  Sa- 
voy, 135.  Leptosphaeria  Tritici ; 
Metagenetic  Stage",  1263.  Puccinia 
graminis  ;  Third  Biologic  Form, 
659.  Resistant  Varieties: 
To  Frost :  In  France,  278.  To 
Lodging  :  In  Italy,  581  ;  To  Rust  : 
In  France,  278  ;  In  Italy,  723  ; 
General,  786;  To  Smut  (TMetia 
Tritici)  :  In  U.  S.  A  ,  133. 

Willow :  Cytospora  chrysi  sperma  in 
U.  S.  A.,  795.  Phylloxera  salicicola 
in  California,  679. 

Wistaria  chinensis  :  Lecanium  persi- 
cae  in  France,  399. 

'  Wither  tip "  of  Citrus  auranti- 
folia  (Gleosporium  limetticolum) ,  in 
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IV.  —  WEIGHTS,  MEASURES  AND  MONEY  OF  THE  VARIOUS 
COUNTRIES  WITH  THEIR  ENGLISH  EQUIVALENTS. 


Aivliine  (Russia) 

Ar.leb  (Egypt) 

Ardeb  of  wheat  (Egypt) 

Ardeb  of  hulled  maize  (Egypt) 

Ardeb  of  barley  (Egypt) 

Ardeb  of  undecorticated  rice  (Egypt) 

Ardeb  of  decorticated  rice  (Egypt) 

Arpent  (Canada) 

Are  [ioo  square  metres] 

Arroba  (Urazil) 

Arroba  (Cuba,  Guatemala,  Paraguay,  Tern) 

Arroba  (Mexico) 

Bale  of  cotton  (Brazil) 

Hale  of  cotton  (United  States) 

•     •        i  •  i 

Pale  of  cotton  (India) 

el  of  wheat  flour  (Canada,  United  States) 
Par,  sec  Millicr 
How  (Java,  Dutch  Indies) 
Bushel  (United  States) 
Bushel  of  oats  (United  States) 
Boahel  of  oats  (Canada) 
Bushel  of  wheat  and  potatoes  (United  States) 

■f  barley  (Canada,  United  States) 
Bushel  of  raw  rice  (United  States) 

he!  of  rye,  hulled  maize, linseed  (Canada,  United  States) 
il  arpent  (Hungary) 

t.ii  (United  Stati 

dare  '  to  square  nu-tres] 
Q  Dtlgramme 
litre 

many,  Austria,  Denmark) 
Centner  (Bweden) 

Cho  (Japan) 

heller]  (Austria  Hangar]  | 

ii>.  nmark,  Norway,  Bweden) 

I  ul.ii    «  intim 

mi  i  re 
oimi     10  grauunea] 


27.9996:  inches 

5.44435  bushels 

2.95264  cwt. 

275580  cwt. 

2.36211  cwt. 

5.72812  cwt. 

3.83843  cwt. 

0.84501  acres 

107.63915  square  feet 

33.06951  lbs. 

25.35841  lbs. 

25-366^7  lbs. 

396.83415  lbs. 

4.46431  cwt.  (gross  wt.) 

4.26788  cwt    (net  wt.) 

3.57145  cwt. 

1. 7500 1  cwt. 


76.36998  square  feet 
0.96896  bushels 


32 

lbs. 

34 

lbs. 

60 

lbs. 

48 

lbs. 

4  5 

lbs. 

56 

lbs. 

1 

42201 

acres 

IOO 

lbs. 

10. 

76392 

square  feet 

0 

15132 

grains 

0 

0022 

gallons 

0 

393715  inches 

0 

•35315 

cubic  feet 

no 

23171 

lbs. 

93.71238 

lbs. 

"9-30327  yards 

2 

45068 

acres 

10 

d 

at  par 

is  1  '/id 

at  pax 

0 

06102 

cubic   Inches 

1 

30793 

cubic  yards 

0 

35275 

oz. 
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Decalitre  [10  litres] 
Decametre  [10  metres] 
Decare  fiooo  square  metres] 
Decastere  [10  cubic  metres] 
Deciare  [10  square  metres] 
Deciatine  [2  tchetwert]  (Russia) 


1  Decigramme 

1  Decilitre 

1   Decimetre      , 

1  Decistere 

1  Dinar,  gold  [100  para]  (Serbia) 

1  Dollar,  gold,  §  [100  cents]  (United  States; 

1  Drachm,  gold  [100  lepta]  (Greece) 

1  Dz.  =  Doppelzentner  (Germany) 

1  Egyptian  kantar  (Egypt) 

r  Feddan  Masri  [24  Kirat  Kamel]  (Egypt) 

1  Florin,  gold,  or  Gulden  [100  cents]  (Netherlands) 

1  Franc  [100  centimes]  (France) 

1  Gallon  (United  States) 

1  gramme 

1  Hectare  [10  000  square  metres] 

1  Hectogramme  (100  grammes) 

1  Hectolitre  [100  litres] 

1  Hectometre  [100  metres] 

1  Hectostere  [100  cubic  metres] 

1  Jarra  (Mexico) 

1   Kadastral  hold,  see  Cadastral  arpent 

I 
1  Kin  (Japan) 

1  Kokou  [10  to]  (Japan) 

1  Kokou  of  oats  (Japan) 

1  Kokou  of  cocoons  (Japan) 

1  Kokou  of  wheat  and  maize  (Japanj 

1  Kokou  of  barley  (Japan) 

x  Kokou  of  naked  barley  (Japan) 

1  Kokou  cf  rice  (Japan) 

1  Kopek  (Russia) 

1  Kwan  (Japan) 

1  Lei,  gold  [100  bani]  (Rumania) 

1  Leu  [100  statinki]  (Bulgaria) 

1  Lira  [roo  centesimi]  (Italy) 

1  Litre 

1  Manzana  (Nicaragua,  Guatemala) 
:  Mark  [100  Pfennige]  (Germany) 
1  Mark  [100  penni]  (Finland) 


\     = 


2.19976  gallons 
32.S0840  feet 
1 195.9862  7  square  yards 
I3-°795i  cubic  yards 
n.95986square  yards 
2.69966  acres 
I-54323  grains 
0.022       gallons 
0.0027497  bushels 
3.93701  inches 
3.53146  cubic  yards 
9  ,3/ei  d    at  par 
4 .-  1  Vm  d     at  par 
9  ,3/«4  J  at  par 
220.46341  lbs. 
99.04980  lbs. 
1.03805  acres 
is  7  "lud  at  par 
g"lud   at  par 
0.S3270  gallons 
0.03527  oz. 
-2.47109  acres 
3.52746  oz. 
21-99755  gallons 
2.74967  bushels 
109.36133  yards 
130.79505  cubic  yards 
7.22642  quarts 

1.32278  lbs. 

1.58726  quarts 

r. 55014  cwt. 
82.67268  lbs. 

2.58356  cwt. 

2.06685  cwt. 

2.69428  cwt. 

2.80501  cwt. 

i3,j»  farthing  at  par 

8.26738  lbs. 

9  "In  d   at  par 

9  "In  1/    at  par 

9  "/«  d   at  par 

0.21998  gallons 

0.0275     busbel 

1 .72665  acres 
1 1  */«  </    at  par 

9  "In  •   at  pat 


io8  — 


Maund  Factory  (India) 
Maund  Imperial  (India) 

Mttre 

Mil  Hare 

Milligramme 

Millilitre 

Millimetre 

Millistere 

Myriagramme  [10  ooo  grammes) 

Myrialitre  [10  ooo  litres) 

Myriametre  [10  ooo  metres] 

ier  [i  ooo  ooo  grammes] 
Milreis,  gold  (Brazil) 
Mjlreis,  gold  (Portugal) 
Minot  (Canada) 

.en  (Cape  of  good  Hope) 

Muid  (Cape  of  good  Hope) 

Oka  (Greece) 
Oke  (Egypt) 

Peseta,  gold  [ioo  centimos]  (Spain) 
Peso,  ^old  [ioo  centavos]  (Argentina) 
Peso,  nold  [ioo  centavos]  (Chili) 
Pk  [Egypt) 
l'iku' 

Pikul  (Japan) 
Russia) 

ptlan,  gold  [ioo  piastresj 
'.,  Turkish,  gold  [ioo  piastres]  (Ottoman  Empire) 
Pund  (Sweden) 
tal 

Id  [ioo  kopeks]  (Russia) 
Rupee,  silvei  [16  annas]  (British  India) 
re  metre 

ubic  metre] 
Sucre,  silver  (Ecuador) 
iri  [;o  piastres]  (Eg\ 

.in) 

Ton  (me' 

:a) 
Ven,  gold  [2  fun  or  100  sen]  (Japan) 

•many) 


=  74.6709     lbs. 

=  82.28136  lbs. 

=  3.28084  feet 

=  1.07639  square  feet 

=  0.01543  grains 

=  0.00022  gallons 

=  0.03937  inches 

=  61.02361   cubic  inches 

=  22.04634  lbs. 
\    =  2  199.75539  gallons 

(    =  274.96701  bushels 

=  6.21373  miles 

=  19.68426  cwt. 

=  292  "/•«  d  at  par 

=  4s  5  "/m d  at  par 

=  1.07306  bushels 

=  2.1 1654  acres 

j    =  24              gallons 

(    =  3              bushels 

=  2.75579  lbs. 

=  2.7513s  lbs- 

=  9  33/m  d  at  par 

=  35  11  "/««  d  at  par 

=  is     5  "lud  at  par 

=  2.46646  feet 

=  133.27675  lbs. 

=  132.27805  lbs. 

=  36.11292  lbs. 

=  £1.0.6  "l»t  at  par 

=  1 8  s  o  "/«  d  at  par 

=  0.93712  lbs. 

=  1.96843  cwt. 

=  2s  I  Vi  d   at  par 

=  is  4  ./       at  par 

=  1. 1 9 599  square  yards 

=  1.30795  cubic  yards 

=  1  s  1 1  "/«•  d  at  par 

=  49     1  "Ind  at  par 

\    =  0.49601  bushels 

/    =  3.96815  gallons 

=  0.98421   tons 

=  1 1 66.64479  yards 

=  2s  o'Vud  at  par 

=  110.23171  lbs. 
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